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General and Physical Chemistry. 


The Molectilar Scattering of Light in n-Fentane. Kama- ' 
ENKATASUBBA VENKATESWARAy (T., 1922, 121, 2655—2663). 

The Calculation of the Hydrogen Dissimilar Spectra from 
be Inner Movements of the Electrons. I £. Fues (Z. 
fhysik, 1922, 11, 364— 378).— A theoretical paper in which the 
neral type of the potential function in the inner field of the 
om has been elucidated, and methods are outlined of determining 
e true series constants from the course of this function. The 
iculation of the spectrum of an idealised cubic sodium atom gives 
quantum relationship of the sodium terras which is in agreement 
ith the new Bohr assumptions. A consistent quantitative inter- 
'etation of the sodium spectrum will be given in the second part 
this paper. W. E. G. 

New Spectra of Water-vapour^ Air, and Hydrogen in the 
rtreme Ultfft-violet. J. J. Hopfield (A^alure, 1922, 110, 
12—733). — In an investigation of the Lyman series of hydrogen, 
ireo new members were found. On the same spectrogram there 
^peared a line k 243*2 i 0*2, of which the wave-length igrees 
ithin limits of experimental error with the equivalent wavc- 
pgth {\ 248) for the L critical potential of oxygen. The coii- 
tions of the observation of this lino indicate the transpajvnoy of 
I VOL. OYViv o 
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hydrogen in this region, and the termination on the long wavc^ 
l^gth side of X 243 of the absorption band of hydrogen 
Mdiich begins at about X 8oO. Water- vapour gives a spectrum in 
the idtm-violet extending to about X 900, and consisting of oxygen 
lines, hydrogen series lines, the secondary spectrum of hydrogen, 
and some bands probably not due to hydrogen. For air, a spectrum 
was obtained to X 350. A. A. E,* 

Effect of Pressure on tho Band Spectra of Nitrogen. Jean 
Htn>DLESTON {Physical Eev., 1921, 18, 327). — An investigation of 
the negative pole bands and the second group of positive bands 
produced by nitrogen or air at pressures ranging from one to six 
atmospheres by means of a spark discharge, using a transformer 
or small induction coil. In nitrogen at one atmosphere pressure, 
the positive and negative bands were of about the same strength, 
whilst as the pressure increased there was gradual formation of 
a continuous spectrum, the positive and negative bands being 
similarly affected. With air, the negative bands were stronger 
than the positive. In the region of the first group of positive 
bands, which was observed visually, there was no evidence of any 
band structure at or above one atmosphere pressure, A. A. E. 

Determination of the Wave-lengths of 118 Titanium Lines 
by means of the Interferometer. Fjredekick L. Buown 
{Astrophys. J., 1922, 56, 53 — 70). — By the use of a Fabry-Perot 
interferometer and a Hilger spectrograph of the constant-deviation 
prism type, a number of titanium lines between X 4263*134 and 
X 6261*097 have been measured in comparison with the cadmium 
line X 6438*4696. A. A. E, 

The Ultra-violet Absorption Spectra of Pyridine and 
iaoQuinoline. H. Fischer and P. Steiner {Compt. rend., 1922, 
175, 882—884 ; cf. Henri and Steiner, A., 1922, i, 928). — ^A quanti- 
tative study of the absorption spectra of pyridine and woquinoline 
in hexane solution has given new results. In the case of pyridine, 
the bands which correspond with those of benzene are replaced by 
a single band, whilst five new bands were observed in the region 
of greater wave-length. The curve obtained for woquinoline 
resembles that given by naphthalene, but is situated as a whole 
towards the region of shorter wave-length. Certain general simi- 
larities are also found between the spectra of pyridine and wo- 
quinoline. H. J. E. 

Luminescence of Zinc Oxide above Red Heat. E. L. 

Nichols {Physical iJei?., 1921, 17, 429 — 430). — Zinc oxide, whilst 
not photoluminescent or responsive to X-rays, is susceptible to 
excitation by the hydrogen flame (cf. Nichols and Wilber, A., 1922, 
iij'lOS, 806) with the development of (a) a red band which appears 
when the oxide is heated at 568° ; at 700° it is displaced by a yellowish- 
green band, (6) a yellowish-green band which disappears at about 
940°. The point of maximum brightness, somewhat al)ovc 800°, 
may indicate the occurrence of’ some molecular transformation. 

A. A. E. 
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Chemi-luminescence and the Tbennocheniical 
of Organo-magnesium Compounds. 1. LirscBm And 
E. Kaxbbree [2, physikal. Chm,y 1922, 102, 393 — 
veistigation on the mechanism of the luminescence brou^t ahout 
by chemical reactions. It is shown that ethereal solutionfi of 
mfi^esium phenyl, p-bromophenyl, o-tolyl, p«tolyl, p-diphenyl, 
and oc-naphthyl bromides in the presence of air all give rise to, a 
white luminescence, whilst in the presence of oxygen a blue lumine^ 
cence varying in shade is observed. On the other hand, magneeiam 
ethyl, benzyl, n-propyl, and camphor bromides, magnesium ethyb 
n-propyl, and woamyl iodides, magnesium w-propyl and triphenyl- 
methyl chlorides, and all compounds in which the magnesium is 
directly linked with an aliphatic carbon atom, do not give rise to 
luminoscence under the influence of air or oxygen in ethereal 
solution. The luminescence gains in intensity in the above-named 
compounds with increasing molecular weight, and the light gives 
a continuous spectrum which extends from the green to the blue, 
and in no case does it correspond with the absorption spectrum.of 
the ethereal solution. The dry magnesium halogen derivatives, 
irrespective of whether they are aliphatic or aromatic, give a much 
more intense light when in contact with air or oxygen than the 
ethereal solutions ; here the light is of a green colour and gives a 
continuous spectrum. Among other reactions which are acwm- 
panied by luminescence, the authors note the action of nitrous oxide 
and ethyl nitrite, nitric oxide and ethyl nitrate, nitrogen dioxide 
and acetyl chloride, carbon dioxide and water, carbon monoxide 
and benzene triozonide in benzene solution, and chloropiciin and 
magnesium phenyl bromide. It is shown that a high velocity of 
reaction is not a necessary cause of luminescence ; large heat changes 
or active masses are also not at all determinative of luminescence. 
The heat of formation of a number of additive compounds of ethyl 
ether and Grignard compounds and the heat of reaction of these 
substances with water have been determined calorimetrically. In 
the case of the Grignard compounds, the autheus are of the opinion 
that either the Grignard compound (I) or the mono-ether deriv- 
ative (II) is the seat of the luminescence, R-Mg'X (I) + w mols. 
ether ^ R*Mg*X, ether (II) mols. ether ^ R*Mg*X, 2 ether. 

J. F. S. 

Theory of Radiation Transformation. I. General 
Mechanism of Photochemical Processes. Fritz Weiqebt {Z. 
physilcal. Cftem., 1922, 102, 416—437). — A theoretical paper in 
^vhich the mechanism of the absorption of light and its conversiou, 
when absorbed, into such a form that it can bring about a chemical 
reaction is discussed, J. F. S. 

The Photochemistry of Hydrogen-Chlorine Mixtures. 

Fritz Weioekt { Z . EleJctrochevi., 1922, 28, 456 — 458).' — A study of 
the Draper effect, and the changes in density which occur on 
illumination of mixtures of chlorine and hydrogen with light of 
short wave-length. On exposure of the gaseous mixture to light 
from an electric spark, a wave of cloud spread out from the idumi- 

1-2 
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nated region which synchronised with a movement of the surface 
^f a water manometer in contact with the gas. The initial stages 
in the propagation of the wave and its mode of formation were 
examined by a photographic method. No appreciable chwige was 
observable until 1/160 second after illumination, when bright 
regions appeared in the tube near the point of entrance of the 
light. This brightness reached a maximum in 1/40 second, and 
had entirely disappeared in 1/10 second. The rate of combination 
between hydrogen and chlorine thus appears to reach a maximum 
1/40 of a second after illumination. The chain-like mechanism 
postulated by Bodenstein and Nemst for this reaction provides 
the most convenient interpretation of this time interval. If 10® 
molecules be converted one after the other by one energy quantum, 
it can be shown that each element in the chain takes 10“* seconds 
to be completed. This interval of time occurs frequently in the 
modem atomic theory of chemical action. W. E. G. 

Effect of X-Rays on Chemical Reactions. 0. R, Olson 
{Science, 1922, 56, 231). — Exposure to X-rays of cycfobexanol con- 
tained in a brass cell, resulted in the dissolution to a greenish-blue 
solution of about 01 g. of copper. Calculations based on the 
conditions of the experiment indicate that the X-rays produced 
some kind of trigger action. Mesitylene showed a similar behaviour. 
On account of the large effect produced by relatively small amounts 
of energy, the possible preparation of organic compounds by the 
use of X-rays is indicated. A. A. E. 

Adsorption of Radium-R and Radium-C by Ferric Hydr- 
oxide. John Arnold Cbanston and Robert Hutton (T., 
1922, 121 , 2843—2849). 

The Ionisation Potential of Selenium Vapour, A, O. Udden 
{Physical Rev., 1921, 18, 385 — 388). — The ionisation potential of 
selenium vapour is found to be 12*7 ± 04 volts. If this potential 
is substituted for V in the equation v = Vejh, the limiting frequency 
of the spectrum of selenium vapour is about 980 A. A. A. E. 

The Ionisation of Abnormal Heliiun Atoms by Low Volt- 
age Electronic Bombardment. Frank Horton and Ann 
Catherine Davies {Phil. Mag., 1922, [vi], 44, 1140 — 1146). — The 
formation and maintenance of an arc in helium with alternating 
E.M,F. at about 5 volts has been described by Kannenstine {Astro- 
phys. J., 1922, 55, 345). This occurs only if the helium contains 
abnormal helium atoms activated by voltages above 20*4. This 
result indicates the possibility of ionising abnormal helium atoms 
by electrons having 4*8 volts energy. In the present paper, 
abRormal atoms arc produced by the action of radiation from an 
auxiliary sidettube of the apparatus, and the effect of bombarding 
these with a stream of electrons is investigated. Ionisation com- 
menced at about 4*5 volts. Below this voltage the ionisation 
was very slight. Thus no abnormal atoms could have been present 
whiek had absorbed radiation corresponding with voltages greater 
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than 21*2 volte. The abnormal atoms responsible for the main- 
tenance of low-voltage arcs must correspond tl^erefore with 20*4 
and 21*2 volte. There is no necessity to assume the existence of 
metastable helium atoms. W. £. G. 

The T^perature Ionisation of Elements of the H^her 
Groups in the Periodic Classification. Mkoh Nad Saha 
[Phil Jlfogr., 1922, [vi], 44, 1128~U39).*-The degree of ionisation 
of the alkaline-earth metals, as measured by the intensity of the 
si^trum lines in the sun, is greater than that of the alkali metals 
with similar ionisation potentials. This is due to differences in the 
rates of loss of the outer electrons under the influence of external 
forces, and in the speeds of recombination of the displaced electron 
with the positively charged atoms. The two outer electrons in 
bivalent elements will be displaced with equal ease by bombarding 
electrons, and, for elements with the same ionisation potentials, 
the number of successful hits by the collision of an electron with 
a bivalent atom wiU be twice as great as with a univalent atom. 
A steric factor also operates in the same direction. Owing to the 
protective action of the remaining electron, the recombination of 
the displaced electron with the positively charged bivalent atom 
will be slower than in the case of. a univalent atom. The equation 
deduced by Boltzmann for the steric factor in the formation of 
diatomic gases is applied to the case of the combination between 
an ionised atom and an electron, and it is shown that the effective 
ionwation potential 2*3i?T log (Won^)/23,000 volts. The 

variation in the effective ionisation potential of the elements with 
temperature is calculated from this equation, and the results are 
in agreement with the intensities of the lines in the stellar spectra 
for uni-, hi-, ter-, quadri-, and quinque-valent elements. The 
successive stages in the ionisation of a multivalent element are 
shown to follow in quick succession as the temperature rises. 

W. E. G. 

Inelastic Collisions of Electrons in Vapours of certain 
Compound Molecules. Paul D. Foote and F, L. Mohler 
[Physiml Pev., 1921, 17, 394). — The ionisation potential of zinc 
ethyl is 12 volts land the resonance potential about 7 volts. The 
ionisation potentials of zinc chloride and mercuric chloride are 
12*9 volte and 12*1 volte, respectively. In the case of carbon 
monoxide, there arc two ionisation potentials, namely, 10*1 and 
14*3 volte. Besides these inelastic collisions, electrons undergo the 
following velocity losses without producing ionisation : 6*4, 12*1, 
13*6, 19T, 21*9, and 24*6 volts. There is a marked contrast in the 
behaviour of sodium and potassium chlorides on the one hand and 
calcium on the other ; vapours of the former are highly ionised at 
2 mm. pressure, preventing measurements of the ionisation potential, 
whilst calcium vapour is not appreciably ionised at 700*^. 

A. A. E. 

Solubility of Barium Selenate. Julius Meysr and Walter 
piEDHicH [Z. ^hyiikal. Chem., 1922, 102, 369--387 ; cf. A., 1922, 
u, 70). — The equivalent conductivity of sodium and potassium 
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seldaate Jiw been detemined at 0°, 5®, 18°, 25'’, 35°, and 50° for 
o<^06ntra1iojia and, r From the conductivity 

^Valuea the mobmty of the selenate-ion has been calculated" for 
various concentrations for 18° and 25°, Among the data obtained, 
the foUofh^ values of the ionic conductivity of the aelenate-ion 
at infinite dilution are quoted, Xi«*^64‘01 and X25*-.73.e;8 
sodium selenate and X^**=65'13 and 74*80 from measurements 
with potassium selenate, the mean values accepted bdng 64*67 
aud 74*24, respectively. The temperature coefficient of the ionic 
conductivity of the selenate-ion at infinite dilution is obtained froin 
the formula in which c=210xl(H 

and c'~49 X 1(H. The transport numbers of the anions of sodium, 
potassdum, and barium selenate have been calculated. In every 
case the value decreases with increasing concentration. From the 
conductivity measurements, the solubility of barium selenate at 
25° ia catenated to 82*5 mg. per litre of water, whilst the direct 
determination of this quantity gives the values 79*2 and 82*0 mg. 
per litre. J. F, S, 

Conductivity of Aqueous Solutions of Iodic Acid and the 
Limiting Value of the Equivalent Conductivity of the Hydro- 
gen-ion. Chables a. Kraus and Henry C. Parker {J, Amer, 
Vkem. Soc., 1922, 44, 2429— 2449).— The apparatus employed and 
the precautions observed in carrying out conductivity measure- 
ments with iodic acid at concentrations down to 5x\(r^N are 
described. The measurements were carried out in glass and quartz 
cells to determine the influence of impurities on the conductivity 
of acid solutions at low concentrations. It was found that the 
conductivity curve exhibits a maximum due to impurities with 
water having a specific conductivity above 0*1— 0-2xlCr*. The 
influence of alkali derived from the glass is, if anything, greater 
than that of the impurities present in the water liaA-ung a specific 
conductivity of 0*8xlCr®. Conductivity measurements with iodic 
acid in quartz cells with water having a specific conductivity 
0*1x10^ were carried to concentrations as low as 0*5 xKT® with 
a relative precision of a few hundredths per cent. Extrapolating 
on the assumption that the law of mass action* is followed as a 
limiting law at low concentrations, the value 389*55 is found for 

at 25°, which may be accepted as a lower limit to the possible 
value of this constant. The mass- action constant corresponding 
with the extrapolation has a value 0*0717. Iodic acid is thus a 
much stronger electrolyte than potassium chloride. The conduc- 
tivity of the iodate-ion has been deduced for 25° on the assumption 
that the value between 18° and 25° changes in the same pro- 
portion as the conductivity of a 0 0015A-solution of the acid. 
Th^value 39*62 was thus found for the conductivity of the iodate-ion. 
For the conductivity of the hydrogen-ion at 25°, the value 349*93 
is obtain^. Assuming that the limiting value of the equivalent 
conductivity of iodic acid between 18° and 25° varies in the same 
way as that of a 0*001 A^-soIution of the same acid, 349*62 is found 
for thp value of of iodic acid at 18°. Assuming the vahic 
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34 0 for the equivalent conductivity of the iodate^ion at 18®, t^ero 
is obtained the value 315’62 for the conductivity of the hydrogen- 
ion at 18 J. F, S. 

Cafiductiviiy of Solutions of Salts in Phenol. Chaelks 
A. Kraus and Herman F. Kurtz (J. ylwwr. CJiem. 1922, 44, 
2463 — 2468). — The electrical conductivity of solutions of tetra- 
methylammonium iodide in phenol has been determined at 50° for 
concentrations from O'OTA^.to IxlO^i^^. The conductivity curve 
is accounted for by Kraus and Bray’s equation (cy)^/c(l— y)= 
D{cy)”^+K, in whia Z)=0-70, m=l-28, and X=2-25xl0-*. The 
equivalent conductivity at infinite dilution is 16‘67. The con- 
ductivity of sodium iomde solutions in phenol has been measured 
at the same temperature for concentrations between 1 x and 
1 -fix 10“*^. It is shown that sodium iodide is much less ionised 
than tetramethylammonium iodide in phenol solution. Solutions 
of tetramethylammonium iodide in phenol are not appreciably 
hydrolysed. J. F, S. 

Calibration of Cells for Conductivity Measurements. 

Charles A. Kraus and Henry C. Parker {J. Amer, Chem. Soc., 
1922, 44, 2422 — 2428).“The necessary data for making up standard 
potassium chloride solutions according to the weight method for 
calibrating conductivity cells are correctly given by Kohlrausch 
and Holbom for PO^^-solutions only; their directions for making 
up standard solutions of concentrations 01, 0 02, and O’OIA?^ are 
in error. In the case of the 0-12\^-solution, the error is 010% and 
for the 0'01^-solution 0'54%, The conductivity data as given by 
Kohlrausch and Holbom are not sufficiently precise for present-day 
purposes, and it is suggested that the values obtained by Kohl- 
rausch and Maltby (A., 1900, ii, 61) be employed. The necessary 
lata are given in the present paper for making up I’O, OT, and 
301.y-solution8 of potassium chloride by the weight method.’ 
rhe specific conductivity of O'lA^ (at 18°) potassium chloride has 
3 een determined at 25° in terms of its value at 18°. Assuming for 
he specific conductivity at 18°, the value 0 011203, as determined 
jy Kohlrausch and Maltby, the specific conductivity at 25° is 
;ound to be 0*0128988, This value may serve for the purpose of 
calibrating cells at 25°, thus avoiding the necessity of making 
ieterminations at 18°. J. F. S. 

Free Energy of Dilution of Alcoholic Solutions of Lithium 
Chloride and the Efiect of the Solvent on the Activity of the 
tons. J. M. Pearce and H. B, Hart {J. Amer. Chem. Soc., 1922, 
W, 2411 — 2419), — The E.M.F. of concentration cells, both with 
md without ion transport, containing alcoholic solutions of lithium 
3hloride have bfeen. measured at 25°, 30°, and 35°. From the data 
thus obtained the authors have calculated the transport number 
of the lithium-ion in ethyl and methyl alcohols at various dilutions 
a.nd find a value of about the same size as that for aqueous solu- 
tions. The transport number increases with dilution and with 
increase in temperature. The decrease in free energy and in the 
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heat content accompanying the dilution has been calculated. The 
E.M.F.ot cells containing two splvents in which an alcohol solution 
of various concentrations is opposed to an 0*l^-solution of lithium 
chloride in water have also been measured at the same temperatures. 
The decrease in free energy and in heat content accompan 3 dng the 
transport of 1 gram -molecule of lithium chloride from its solution 
in alcohol to an O liV-solution in water has been calculated. Using 
the values of free energy decrease obtained for these cells, the 
free energy of dilution of lithium chloride in ethyl and methyl 
alcohols from any concentration to a concentration of 1 gram- 
raolecule in 10,000 gram -molecules of solvent has been calculated. 
The apparent geometric mean activities of the ions of lithium 
chloride have been calculated for a series of concentrations expressed 
in gram-molecules per 100 gram-molecules of solvent. J. F. S. 

The Electromotive Behaviour of Silver-Cadmium AUo3r8. 

Eruno Schreiner, Ivar Bull Simonsen, and Ole H. Krag 
{Z. anorg, Chem., 1922, 125, 173— 184).— The EJI.F, of the cell 
Ag-Cd alloy|iVCdS 04 (Ag)|Cd was determined. As the amount of 
cadmium was increased to 30%, the potential gradually decreased, 
indicating a solid solution of the metals. A sudden change of 
potential occurs when the amount of cadmium reaches 60 atom. %, 
indicating the formation of the compound AgjCdg; similarly, 
another sudden change occurs at 80 atom. % of cadmium, indicating 
the compound AgCd^. Between 93 and 100 atom, % of cadmium, 
the results are again in harmony with the assumption of a solid 
solution. Very few measurements were carried out for alloys 
with 75 — 80 atom. % of cadmium, and therefore the formation 
of the compound AgCdg was not detected. On keeping the alloy 
for some time (three to four months), a new compound, AgCd, is 
indicated. The temperature coefficient of the E.M.F. of the alloys 
was also determined, and was found to vary with the composition 
of the alloy. The authors point out the difficulty of getting trust- 
'vvorthy results on account of changes at the surface of the electrode, 
and also show that the heat of formation of the alloy cannot be 
calculated from the electrical measurements. W. T. 

The Hydrogen Electrode under H^h Pressures. W. R. 

Hainsworth {Sciencey 1921, 53, 578). — From a study of the 
variation of the EM.F. of the cell H2lHCl(0-liV-HCl),HgCllHg 
with pressure, it is concluded (a) that the “ thermodynamic en- 
vironment ” is not appreciably changed by the molecular hydrogen 
in solution, or by compression, and (6) that the fugacity (or effective 
pressure) of hydrogen can be calculated up to 400 atmospheres 
from the equation of state developed by Keyes. A. A. E. 

The Behaviour of Metals on Cathodic JPolarisation. C. 
Tammann and W. Wiederholt (Z. anorg. Chem., 1922, 125, 67— 
85). — The authors have investigated the recovery after short 
circuiting of a cell composed of two metals immersed in a solution 
of a salt of the less noble metal*. If the E.M.F. is plotted against 
the logarithm of the time, three straight lines are obtained ; these 
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three curves being represented by expressions of the following 
form : j log . t) /log % . The value of the constant for two 

of the curves depends on the external conditions ; the constant for 
the third curve depends only on the nature of the electrode and the 
polarising ion. Partial covering of the surface of the more noble 
metal by the less noble increases the potential almost to the value 
for the less noble. W. T. 

Theory of Electrolytic Ions. Simple Method of Deter- 
mining the Limiting Molecular Conductivity of Strox^ 
Electrolytes. Richard LiOREnz and A. Land£ {Z. anorg. Ckem., 
1922, 125 , 59 — 66). — The authors assume that strong electrolytes 
are completely ionised, and that the increase in conductivity on 
dilution is due to an increase in the mobility of the ions. Thus, 
instead of the expression /jt=a(uj)-j-VQ), the expressions fi=(u-\-v) 
and for the limiting value fio— ( wo+Iq) obtained. The rate 
of increase of the mobility with dilution, i.e., ujvf^~x and t;/r(j=y, 
is characteristic for each ion. The authors have, however, found 
that, for example, 1— arK/l— yci=con8tant=o, similarly — 

constant— 6, and 1— Xy./l— ^^constant^c. These values 
are given as a=l*079, ft=l‘396, and c=l*292. These values are 
easily determined for such salts as potassium chloride and sodium 
ihloride, which are therefore defined as normal electrolytes ; hence, 
X) find the limiting conductivity of an acid, the sodium or potassium 
;alt is prepared, and in the case of a base, the chloride. Thus in 
he case of the anion A~, the conductivity of the potassium salt is 
ietermined in at least two concentrations, e.g., at 
ind at {A^=ionic mobility of the potassium ion), 

i yz^vjvQ-, then from the above 

;onstant; hence i.e., the limiting conductivity of the anion, can 
)e determined. W. T. , 

Free and Total Energy Changes in the Reduction of 
Quinones. James B. Conant and Louis F. Fieser (J. Amer, 
Jhem, Soc,, 1922, 44, 2480—2493; cf. A., 1922, ii, 547).— A con- 
iinuation of previous work. The temperature coefficients of the 
)xidation-reduction potentials of a number of derivatives of 
a-benzoquinone, naphthaquinone, and anthraquinone have been 
measured by two methods. The free energy, total energy, and 
atent heat of reduction in aqueous solution have been calculated 
'rom the potentials and the temperature coefficients. The free 
ind total energy are shown to vary greatly with the different types 
A quinones measured. The total energy change, in aqueous 
solution, agrees with the total heat change for the soUds as measured 
jalorimetrically, since the heats of solution are small. A method 
s developed for measuring the free energy of reduction of quinones 
n alcoholic solutions. By means of this method,- a number of 
iubstances have been investigated which are too insoluble to 
measure in aqueous solution. The oxidation-reduction potential 
)f a given quinone is slightly greater in alcoholic than in aqueous 
(olution. It is practically identical in 50, 75, and 95®/^, alcoholic 

I- 
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solutions. Preliminary measurements indicate that the tempera* 
ture coefficient is greater than in aqueous solution. An equation 
has been developed which relates the free energy change referred 
to the solids to the potential in a given solution and the solubilities 
of the quinone and quinol. The differences in the oxidation 
potential as measured in two different solvents can thus be cal- 
culated from solubilities. The discrepancy between the present 
value for p-benzoquinone and the value obtained by Haber and 
Buss (A., 1904, ii, 309), is shown to be due to an assumption made 
by these authors which is invalid. ’ J. P. S. 

The Specific Resistance and its Temperature Coefficient 
and the Thermo-electromotive Force of Ternary Mixed 
Crystals. Kurt Fischbbch {Z, anorg* Chem., 1922, 125, 
1 — 27). — The specific resistances and their temperature coefficients 
of ternary alloys of gold, silver, and copper were measured. The 
theirmo-electromotive force of the alloys against copper were also 
determined, the ends of the wires being kept at 100° and 0°. The 
paper also contains a riswm of the literature on the specific resist- 
ance, its temperature coefficient, and the thermo-electromotive 
force of ternary mixed crystals. W. T, 

Effect of Absorbed Hydrogen on the Thermo-electric 
Properties of Falladium, K. M. Holmes {Science, 1922, 56, 
201 — 202). — Strip palladium which had been heated at 700° in 
a vacuum and cooled in hydrogen was found to possess a thermo- 
electric power of 73% of that of the gas-free metal, whilst saturation 
of the strip by electrolysis resulted in a reduction to as little as 
28%. The effect of absorbed hydrogen is to increase the effective 
electron density in palladium, since e=K log where e is 

the thermo-electric power of a couple, K is a constant, and Kj 
are the effective electron densities in tlie two materials forming 
the circuit, A. A. E. 

Specific Heats. 111. Specific Heats of Isomerides and 
of Aromatic Hydrocarbons in the Solid State. M. Paboa 
{Oazzetta, 1922, 52, ii, 202—207 ; cf. A., 1921, ii, 15; 1922, ii, 348). 
— Measurements have been made of the specific heats of dihydroxy- 
benzenes, succinic, maleic, and fumaric acids, methyl oxalate, 
trihydroxy benzenes, and various hexose sugars. The results show 
that the specific heats of solid isomeric compounds often differ 
and are sometimes less for those containing the more energy. The 
values for maleic and fumaric acids at various temperatures indicate 
inversion of the stability relations of the acids as the temperature 
rises. The specific heats of optical antipodes are identical. For 
polynuclear benzenoid hydrocarbons the mean Atomic heat varies, 
the differences depending on the different arrangement of the 
linkings in the molecules and in the crystals. The mean atomic 
heat has the same value in the isomeric compounds, anthracene 
and phenanthrene, the numbers, directions, and energies of the 
linkings being the same in the two cases. T. H. P. 
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A Modification of van der Waals^s Equation. W. P. Boyn- 
ton and ^THUB Bhamlby {Physical Rev., 1922, 20, 46-^0).— 
The equation {v{‘0'l^){v—h)=^RT{\^^^jI\ where f is a character- 
istio tempemture, is proposed as a modification of that of van der 
Waals; it w claimed to represent more closely the behaviour of 
carbon dioxide and other substances, and to give better values for 
the ratio TelfeVt,. It is shown that not only the energy but also 
the specific heat and entropy derived from this equation approach 
zero values at the absolute zero, in agreement with conclusions 
drawn from Nemst’s investigations. Theoretical formulae for 
specific heat (c„), internal energy, and entropy as functions of T 
and V are derived. A. A. E. 

A New Formula for the Internal Pressure of Li^iids. 
Criterion of Molecular Association in a Inqmd. N. Vasilescu 
Kakpen {Bull Acad. Sci. Eoumaine, 1922, 8, 22— 26).— The internal 
pressure ^ of a liquid can be calculated from the formula K=^ 
Toilfi—pf where a is the coefficient of expansion and /* the coeffident 
of compression of the liquid. The following values of K have been 
calculated: ethyl ether, at 168°, 1900; ethyl alcohol, at 90°, 
3300; water, at 200°, 10,300; ethyl chloride, at 8°, 2700; methyl 
alcohol, at 20°, 3900, In each case, the ratio where is 
the critical pressure, is approximately equal to The values 
of K found by van der Waals for these liquids were about 25% 
lower except in the case of water, for which the value found was 
10,700. For most liquids, it is found that at lower temperatures 
the value of Kjpg is higher than normal, Indicating association. 
If (iq is the heat absorbed by dissociation of the molecules and K 
is the internal pressure of the non -associated liquid, the above 
equation can be modified into the form J.dqjdv—T.oilfi—K—p. 
The heat dq is generally positive, but in the case of water is negative. 
It is concluded that water is associated at aU temperatures below 
200° and that dissociation of the complexes is exothermic. 

E. H. R. 

The Detexmination of Temperatures of Combustion of 
Gases. F. Politzer {Z. angew. Chem., 1922, 35, 683 — 684). — 
The theoretical maximum temperature attainable by the com- 
bustion of any gss or mixture of gases can be calculated graphically 
as follows. The increase in energy content in calories of 1 gram- 
molecule of the different gases considered, at constant pressure 
above the energy content at 0°, is plotted against the temperature 
Ji degrees C. Thus the molecular heat at constant pressure (7p= 
UjdT. Such curves are identical for gases of the same molecular 
iomplexity. Considering, for example, the combustion of carbon 
monoxide with its exact equivalent of oxygen to carbon dioxide, 
^he heat of reaction is 68,000 cal. The point where the carbon 
lioxide curve cuts this abscissa gives the theoretical maximum 
temperature of the reaction (under adiabatic conditions) reading 
from the x-axis, of 4850°. Cases in which there is an excess of 
me reagent, or indifferent gases are present, can be dealt with by 
curves in which the energy contents of the different compcfticnte 
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of the burnt mixture are added together. Such curves wiil^ of 
course, be steeper indicating lower flame temperatures. A cor- 
rection is necessary for the d^ociation of carbon dioxide and water 
vapour which takes place to a marked extent at temperatures 
above 2000®. At 48^®, the dissociation of carbon dioxide is no 
less than 99%. The proportion of dissociated gaseous product 
must be considered as if it were an addition of an indifferent 
gas. If a; is the degree of dissociation of carbon dioxide and 
y that of water vapour, and if m molecules of water vapour are 
present to 1 mol. of carbon dioxide, then the number of mole- 
cules of diatomic gases present in the burnt mixture to each mole- 
cule of carbon dioxide or water vapour is l'5(a:+wy)+a/l-fwi— 
a being the dilution with indifferent gas. Corrected 
values for flame temperatures can be obtained from equations 
thus developed by methods of trial and error. Figures so obtained 
for the combustion of different gases with their equivalents of 
air are : hydrogen 2130®, carbon monoxide 2095®, acetylene 2200®, 
illuminating gas 1975®. The latter compares with Berkenbusch’s 
experimental result of 1800® with a bunsen burner. C. I. 

Application of the Nemst Heat Theorem to Dilute 
Solutions. Karl F. Herzfeld {Z. Elektrochem,, 1922, 28, 460— 
463). — An attempt to calculate the bound energy, (7, of molar 
solutions from the normal potentials, and the solubility of sparingly 
soluble salts. The value l/yCG'x— 6^^,) is derived for a number of 
ions, where Gj is the bound energy of the ion X. The greater 
the heat of hydration of this ion, the greater is the value of Gj, 
From these values, the solubilities of a number of sparingly soluble 
salts are calculated. The statistical meaning of 6^ is discussed. 

W. E. G. 

Air Thermostat Regulated Electrically. Hajime Isobe 
(J. Chem. Soc. Japan, 1922, 43, 650 — 653). — A description with 
diagram of an air thermostat regulated electrically, using as the 
source of heat an electric lamp, with Ikeda’s regulator and relay. 
It is suitable for rather high temperatures (even above 80®), its 
accuracy being 0 05®. K. K. 

Boundary Lubrication and Chemical Constitution. The 
Optically Active Carbinols of the Formula 

CACH(OH)CnH2„n‘ 

Ij>a Doubleday (T., 1922, 121, 2875—2879). 

Surface Tension of Solid Substances. G. N. Antonoff 
(Z. pkyaiM. Chem,, 1922, 102, 388—392 ; cf. A., 1918, ii, 437).— 
In a previous paper {loc. cit.), the author has shown that the surface 
tension of a liquid may be deduced from a knowledge of the internal 
pressure by means of the equation P=2a{(rf— where 
P is the internal pressure, a the surface tension, d the density of 
the liquid, that of the saturated vapour, and 3/ the molecular 
weight. In the present paper, on similar hypotheses, the author 
determines the vapour tension* of solid substances. The weight 
rejquiied to cut through a piece of a solid is determined and from 
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this quantity the internal pressure is ascertained. A piece of 
rock sidt is prepared 16 sq. mm. in cross section and 2 — 3 cm. long, 
and cut through by a wire to which a suitable load is attached. 
It is found that the force required to cut the crystal is a measure 
of the internal pressure and is the same in all three axial directions, 
and the surface tension has the value 3500 dyne /cm. This value 
is of the same order as that found by Ostwald (A., 1900, ii, 712) 
and Hulett (A., 1901, ii, 493) for barium and calcium salts. The 
above result is in accordance with some aspects of Bragg’s sym- 
metrical structure for this substance, but from other aspects a 
value about one thousand times as large might be anticipated 

J, F.'S. 

Adsorption and the Corresponding States. Richabd 
Lorbnz and A. Lands (Z. anorff. Chem., 1922, 125 , 47—58).— A 
theoretical paper in which the conclusions of Eucken (A., 1914, 
ii, 433; 1922, ii, 262) are discussed. The present authors claim 
that adsorption phenomena can be employed to calculate the 
dipolar moment of the adsorbed molecules. They explain the 
apparent independence of the adsorption potential on the tem- 
perature by assuming that the bulk of the adsorbed substance is 
concentrated on the adsorbing surface and that the orientating 
tendency of the adsorption force is much greater than the kinetic 
force produced by a higher temperature. In the regions where 
Henry’s Law is obeyed, it is showm that the amount of gas adsorbed 
divided by its critical temperature is the same for all gases except 
hydrogen. The constant is equal to about 13; this is a strong 
argument for the identity of adsorption and molecular cohesion 
forces, Wr 'p 

Adsorption on Metal Surfaces. H. von Euler [with E. G. 
Rudbero] {Z. Elektrochem., 1922, 28 , 446 — 449; cf. A., 1922, 
i, 822). — Measurements have been made of the adsorption of the 
ulver-ion from solutions of silver nitrate by gold and silver foil. 
Typical adsorption isotherms are obtained giving a maximum 
i^orption on a gold surface of 5-5 mg. silver per and on silver 
1*5 to 9*0 mg. silver per m^. Polished and etched surfaces gave 
ihe same amount of adsorption. Assuming the formation of a 
mimolecular layer, the atomic diameter of the adsorbed silver- 
ons was found to range from 1*4 to l*8xl0“® cm. These values 
ire smaller than that of Lorenz for the diameter of the silver-ion 
2*8x10"® cm.), and that of Vegard from crystal measurements 
4*06x10"® cm.). These divergences may be due to irregularities 
►f the metal surface, and, on this view, the amount of adsorbed 
ilver-ion can be used as a measure of the degree of roughness of 
he metal surface. ‘ W. E. G. 

Dissociation of Iodine Vapour and the Chemical Constant 
f Monatomic Iodine. H. Braune and H. Ramstettee (Z. 
^hyaiiail. Chem,, 1922, 102 , 480 — 503). — With the object of brin^g 
he experimentally determined chemical constant of iodines into 
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line with tliat calculated by means of fbrnmla 
1‘5 log A, the authors have redetermined tW dissociatitm of iodine 
over the temperature range 600 — 1000®. The measurements were 
effected in a quartz flask and the pressure measurements were 
made by means of a new quartz thread manometer, which is capable 
of reading to 0-001 mm. The following values of the degree of 
dissociation are recorded for the given temperatures, which are 
expressed in absolute degrees: 945-8®, 0-2047 ; 991-0®, 0-2879; I 
1098-8®, 0-6228; 1226-8®, 0-7679 ; and 1343-8®, 0-8808. Tho resuita 
do not effect the experimental chemical constant as was hoped, 
and it is shown that an agreement between the theoretical value 
and the experimental value can only be brought about by the 
discovery of an unexpectedly large error in the heat of vaporisation 
of iodine and in the value, pi/=108, which represents the change 
of the specific heat of solid iodine with temperature. J. F. S. 

Dissociation of Hydrogen Sulphide, Sodium Sulphide, 
and Sodium Hydrosulpbdde in Aqueous Solution, Karl 
Jelunek and Johannes Czerwinski (Z. physikal. Ghent., 1922, 
102 , 438—479) . — The depression of the freezing point, the electrical 
conductivity, and the EM.F. of solutions of hydrogen sulphide, 
sodium sulphide, and sodium hydrosulphide have been measured 
at 0®, 18°, and 25° over a wide range of concentrations. The 
concentration of the various ions in the hydrolysis equilibrium of 
sodium sulphide and sodium hydrosulphide has been evaluated, 
and the following quantities have been obtained : Sodium sulphide, 
OTi^ contains NaaS, 0-0093, NaS\ 0*002. Na\ 0 08, S'^ 0*006, OH', 
0*035; SH', 0 033, H’ SOxlO-^®, NaOH, 0*004, NaSH, 0*0056;' 
sodium hydrosulphide O'li^, NaSH, 0*085, S", 3*2 x 10^; H*, 
6*3xlCr^^; 0H'=H2S 8 0 x 10'^ all expressed in normality. The 
degree of hydrolysis of the same substances has been calculated 
for various concentrations at 0°, and the following values have been 
obtained: Sodium sulphide 0‘lN, 0*805, 0*21N, 0'754, 0'53N, 
0*655, 1*06N, 0*585, l*59iV, 0*535, 2 12N, 0*50, and 2-85N, 0*46; 
sodium hydrosulphide 0*1N 0*15% at 0° and 0*08% at 10®, It is 
shown to be probable that the temperature coefficient of the hydro- 
lysis of sodium sulphide and of the heat of hydrolysis are small 
and the heat of dissociation of HS' is large, about 13,000 cal. The 
first dissociation constant of hydrogen sulphide at 0° is found to 
be 1 X KT^, and the second dissociation constant 2 x 10“^®. From 
the great difference between the two dissociation constants and the 
heat of dissociation, it is shown that hydrogen sulphide must 
possess a strongly asymmetric structure. The dissociation of 
sodium hydrosulphide has been investigated at a number of tem-! 
peratures. The mobility of the ions HS' and S" and their depend- 
ence on temperature have been ascertained. The following values 
are recorded :• SH' ; 0°, 42*5, 18°, 56*5®, and 25®, 64 all at infinite 
dilution. The solubility product of copper sulphide, silver sulphide, 
and lead sulphide have been determined, and the values 
3x10^, CuS, 3x10^, and PbS, 3x10"^* obtained. It is also 
that a more soluble form of lead sulphide exists. J. F. S, 
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*1^ Difiosioii of Acids in Aqneous Solution. L. W. Oholai 
{Finske K^iiUmfuvdeis Medd,^ 1921, 30, 69 — 78). — From experi* 
menta conducted at 18 — 20® (iO‘25®), the following values of the 
difhision coefficient, corrected to 20°, are calcula^. For nitric 
acid, 2-150; I'SJV', 2*141; N, 2*164; 0‘6i\r, 2*227; 0*1^, 
2-246; 0*05^, 2*266. For sulphuric acid, 1*297 ; 1*5.^^, 1*350 ; 
iV^, 1*369; 0'5N, 1*399; O'lif, 1*498. For phosphoric acid, SNy 
0-644; 2J^, 0*656; 0*692; 0*25^,0*772. For boric afeid, 1-52V, 

0*813; 0*816; 0-5i^, 0*826; 0-li^, 0-876; 005^^,0*954. For 

oxalicacid,2i^, 0-790; 0*875; O-SiV, 0*987 ; 0*li\^, 1-215. For 

succinic acid, Ny 0*604 ; 0-5A^, 0*654; O lNy 0*708. 

Chemical Abstracts. 

The Influence of Salts on the Rate of Difihision of Acid 
through Collodion Membranes. Jacques Ix)eb (J. Gen, 
PhysiM^y 1922, 5 , 255 — -262). — If a collodion membrane separate 
two solutions of hydrochloric acid of the same Pn, one of which 
contains a salt, for example, sodium chloride, there is observed 
along ‘With the diffusion of the sodium chloride a temporary increase 
in the of the liquid which originally contained no salt. This is 
explained as due to hydrogen-ions being carried along with the 
chlorine-ions in preference to the more slowly moving s^iiim-ions. 
This view is verified by the fact that the rate of diffusion of hydro- 
chloric acid is increased by a salt. W. 0. K. 

Separation of Crystalloids by Dialysis. Louis Kahlen- 
BEKG {Science, 1921, 53, 143). — Separation of the following pairs 
of substances was effected by dialysis, using pyridine as the solvent, 
and vulcanised caoutchouc membranes as the septa : (1) sucrose 
and sulphur, (2) silver nitrate and naphthalene, (3) silver nitrate 
and camphor, (4) silver nitrate and sulphur, (5) sucrose and camphor, 
(6) sucrose and naphthalene, (7) lithium chloride and sulphur, 
(8) lithium chloride and camphor, (9) lithium chloride and naphth- 
alene, the first-named substance remaining in each case in the 
solution in the dialyaer. It has also even been found possible to 
separate crystalloids from colloids by causing the latter to pass 
through the membrane. A. A. E. 

Complex Compounds. A. Magnus {Z. atwrg. Chem., 1922, 
124, 289 — 321). — A theoretical paper (cf. A., 1922, ii, 559). Since 
the most stable complex is the one formed from its components 
with the greatest liberation of energy, the author shows that 
icomparatively small central atoms have generally a low co-ordin- 
ation number. The solubility of an inorganic compound is shown 
to depend on the dielectric constant and the bipolar moment of 
the molecules -of the solvent. The author discusses qualitatively 
the solubility of a series of compounds from this point of view 
(cf. Fajans, Naturwiss., 1921, 37, 2). W. T. 

The Significance of Crystal Structure. A Lecture delivered 
before the Chemical Society on October 26th, 1922. Sm 

WiLLUM H, Bragg (T., 1922, 121, 2766—2787). 
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Crystal Structure and Chemical Constitutioii. W. Grah< 
MANN (Z. Kryst. Min.f 1922, 57, 48 — 93; from Chem. Ze?rfr., 1922, 

iii, 689—690). — Theoretical. It' is maintained that the distinction 
between atom-lattices and molecule-latticeB is purely formal, since 
the geometrical resolution of molecules in the crystal lattice does 
not involve a loosening of chemical valencies. Crystal structure is 
determined by the arrangement of atoms in the lattice and by 
the atom symmetry deduced from the total symmetry. Atomic 
symmetry is understood, not as a definite geometrical property of 
the atom, but as differing according to the arrangement of the 
valency electrons from compound to compound. The structure 
of the sodium chloride lattice and the influence of valency on the 
crystal structure of elements are discussed. The structure of 
typical metals is held to be mainly governed by the tendency to 
spherical packing, and not by valency electrons. Valency electron 
linking is correlated with anisotropy and electrical conductivity. 

G. W. B. 

Lattice Energy and Work of Ionisation of Inorganic Oom- 
pounds. H. G. Grimm (Z. pkysikaL Chem,, 1922, 102, 504 — 506; 
cf. A., 1922, ii, 690). — On the basis of some new wave-length 
measurements of Lyman (A., 192$, ii, 674) in which it appears that 
all helium terms are 0’8 volt~18'4 Cal. too large, the author has 
recalculated many of his results recently published. A list of the 
e.sscntial corrections to be applied to the previous values (/oc. c^^.) 
Is given. J. F. S. 

Valencies which Stabilise the Crystal Lattices of Ele- 
mentary Substances and of Compounds between Metals. 

M. Padoa [Gazzetta, 1922, 52, ii, 189 — 202). — The author discusses; 
the evidence bearing on the nature of the valencies by means of* 
which crystals of metals and metalloids are constructed. The 
suggestion that these valencies have the significance of primarj' 
chemical valencies is open to serious objection. The behaviour 
of metals during anodic attack indicates that, in their crystalline 
space lattices, metals either exhibit a diminished valency or, more 
probably, are non-valent, Uke the rare gases. The peculiar position 
of carbon among the elements is maintained also in this respect, 
as it crystallises by means of its principal valencies (cf. A,, 1919, 
ii, 96). As regards elements such as selenium, antimony, and 
arsenic, which are both non- metallic and metallic in character, it 
may be assumed that, in the non-metallic forms, the molecules 
are formed by means of principal valencies and are polarised, 
whereas in the metallic modifications these elements are non-valent 
and are united irf the lattices by secondary valencies; the hypo- 
thesis that the non-metallic forms contain ions is supported by the 
fact that molecules like Clg, Br^, and Ig are auto-dissociated, although 
in small measure, and hence conduct electrolytically in the liquid 
state. 

Isomorphism between metallic elements of one and the same 
group is regarded as due to the analogies between the nwi-valent 
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forms of these elements dependent on equality of the numbers and 
directions of the secondary valencies causing the stability the 
crystal lattices. The formation of compounds between metals 
is capable of explanation on similar lines, the secondary valencies 
utili^ in. the construction of the crystal lattices being em- 
ployed here also. The variation in the properties of alloys without 
corresponding variation in the composition is regarded as dependent 
on the existence of isomerism in the crystal lattices. 

The question of the terminal elements of the lattices and their 
influence on stoicheiometric relations and on surface affinity is 
also discussed. In colloidal precipitates which are often ultra- 
microscopic but of crystalline structure, stoicheiometric relation- 
ships hold exactly, as is shown by the fact that copper, zinc, mercury, 
etc., may be estimated as sulphides. The external zone of the 
lattice, completed by the number of atoms of a given kind to yield 
simple, rational relations, exhibits secondary valencies which may 
serve to explain the phenomena of absorption and catalysis. Variou.s 
crystallised substances exist which may be regarded as compounds 
of variable composition. Thus the compositions of minerals of 
the pyrrhotite group correspond with formulae lying between 
Fe 5 Sg and Fei^Sj-y. The excess of sulphur has been attributed to 
the formation of solid solutions of pyrites in ferrous sulphide, but 
it may depend on a microcrystalline structure with a granulation 
varying in different specimens and with incomplete polygons. 

[With B. Zanella.] — The results of experiments on the anodic 
attack of mineral arsenides and sulp ho -arsenides, of copper arsenides 
of the formulae AS 2 CU 5 and AsCug, and of copper-zinc alloys, are 
given in confirmation of the above views. T. H. P. 

The Absolute Sizes of certain Univalent Ions. Wheelee 
P. Davey (Physical Rev., 1921, 18, 102~104). — Bragg’s result, 
although consistent among themselves, are not in accord with 
experimental investigations on the crystals. In agreement with 
Langmuir’s deductions (A., 1919, ii, 328), it is assumed that 
potassium, rubidium, and caesium ions are equal in size to those 
of chlorine, bromine, and iodine, respectively, the values obtained 
being 1’56 A., 1*73 A., and 1*98 A. The figures for sodium and 
fluorine ions are 1*25 A. and 1*13 A., respectively. A. A, E. 

Quantitative Experiments on the Coagulation of Colloids. 

Ray V. Muephy and J. H. Mathews {Scieiice, 1921, 53, 581). — 
Determinations of the lowest concentration (limiting concentration) 
of electrolytes necessary to coagulate hydrous ferric oxide sol show 
( 1 ) that the limiting concentration decreases with increasing purity 
in the case of chloride-, chromate-, and ferricyanide-ions, the 
mechanism of the process being evidently similar for the three 
ions, ( 2 ) that the limiting concentration decreases markedly with 
decreasing concentration of the sol in the case of all three ions. 
The relation indicated by Burton and Bishop (A., 1921, ii, 176) 
for mastic, arsenious sulphide, and copper sols holds for ferric 
oxide hydrosol only in the case of the tervftl^nt ion. A. 4- E- 
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Silyer Sos^ Gela. G. Stafporo Whitby (jSfc»e«ce, J^21, 53, 
580-r481). — Silver salte of the fatty acids are capable of givh^ 
reversible gels in organic liquids, particularly in homologues of 
beneene, and in the halogenated derivatives of benzene and its 
homologues. The silver salts form gels at a lower point in the 
series of saturated fatty acids than do the alkali metal salte. Th0 
silver salte of the higher members of the saturated fatty acid series 
show a greater solvation capacity than those of the lower ones. 
Silver oleate gives a gel in benzene. In the case of solvents of the 
same general chemical character, the higher the boiling point of 
the solvent, the greater appeared to be the solvation capacity of 
a given salt, and the smaller the extent to which the gel from a 
given salt suffered s 5 meresis. A. A. E, 

Esterification by Silica Gel. C. H. Miluqan and E. Emmet 
Reid (iScieTice, 192i, 53, 576). — Silica gel is more than twice as 
active as titanium oxide as a catal;^t for esterification. A mixture 
of acetic acid and ethyl alcohol, when passed slowly at 150'’, gives 
a percentage esterification of 75 — 80, instead of 67, which was 
previously regarded as the limit. A. A. E. 

The Preparation of Active Nickel for Organic Catalyais. 

Andris Brocket [CompL rend.^ 1922, 175, 816~--8 19) .—Three 
different methods of preparation of catalytic nickel for hydrogen* 
ation are described, and it is stated that the three varieties obtained 
have sensibly the same Catalytic properties (see J.8,G.Lf 1923, 
Jan.). H. J. E. 

Catalytic Decomposition of Hydrogen Peroxide by Ferric 
Salta. J. Duclaux {Bull. Soc. chim., 1^22, [iv], 31, 961 — ^966). — 
The work corroborates and complements that of von Bertalan 
(A., 1920, ii, 614) and Bohnson (A., 1921, U, 250). For a constant 
concentration of iron, the reaction constant is found to be pro- 
portional to the hydrogen-ion concentration, provided that the 
latter has a value of O’OOSA and upwards. The inference is drawn 
that hydrogen peroxide behaves as a weak acid ; its dissociation is 
thus reversed in presence of strong acid, and so the proportionality 
found would be expected on theoretical grounds. The lesser 
catalytic activity of ferric sulphate is explicable on the grounds of 
its smaller electrolytic dissociation and the results obtained on the 
addition of other ionogens (Bohnson, loc. cit.) are consistent with 
this explanation. The limiting value of hydrogen-ion concentration 
below which the reaction constant decreases is due to hydrolysis 
of the ferric salt in solutions where the value is lower with conse- 
quent diminution of its activity (cf. Tian, A., 1921, ii, 439). The 
general conclusion is drawn that all the experimental evidence 
tends to show that the reaction takes place bctw'een ferric-ions 
and H0j|-ions derived from the peroxide. H. J. E. 

Catalytic Effect in the Reaction between Ketones and 
Halogens in A^eous Solution. F. 0. Bicb (Science, 1921, 
53, 581),— Since higher ketones have the same velocity constant 
as acqtone, and since, contrary to Lapworth, the reaction is accel* 
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erated bv neutral salts, Lapworth’s views (T,, 1904, 86, 30) on 
the mechanism of the reaction consider^ to be prolibly 
inoonect. A. A. E. 

Forces within a Static Atom. Ikvikg Lanomuib {Physical 
Rev.f 1921, 18, 104), — K in addition to the Coulomb forces between 
charged particles 4he existence is assumed of another force (quantum 
force) fq=[ljmr^)(nhl2Tr)^ acting between an electron and a nucleus, 
it is found that when a stationary electron is in stable equilibrium 
its distance from a nucleus, and its total energy, are in accord with 
Bohr^s theory, and its frequency of oscillation about the position 
of equilibrium is identical with the frequency of revolution of the 
electron in the Bohr atom. Thus the Rydberg constant and the 
Balmer series can be deduced without the assumption of moving 
electrons. For the construction of models of the helium atom and 
hydrogen molecule, it is assumed that each electron acts towards 
the nucleus like a dipole acting on a charge, whilst the quantum 
action between electrons is like that between dipoles. The forces 
therefore depend on the orientation of the electrons as well as on 
their distance. It may be that each change in the quantum number 
associated with an electron corresponds with a change in the structure 
of the electron. A. A. E. 

Atomic Systems based on Free Electrons, Positive and 
Negative, and their Stability. E. Habobeaves (Phil. Mag.^ 
1922, [vi], 44, 1065 — 1105). — A theorefical paper suggesting an 
atomic scheme of which the characteristic feature is a structure 
consisting of two concentric rings, one of positive and the other of 
negative electrons. W, E. G. 

Missing Elements in the Periodic Table. F. K. Lobing 
{Chem. News, 1922, 125, 309— 311).— Certain features of the 
periodic table may be accounted for by assuming that atomic 
number differences are represented by one or two types of mathe- 
matical series. It follows that missing elements only exist in 
minute quantities, if at all. The table to which reference is made 
is a development of that constructed by Langmuir. H, J, E. 

The Nature of the Multiple Carbon Linking. H. J. Prixs 
[Ber., 1922, 65, [B], 3437 — ^39). — Mainly a re-statement of the 
luthoris views (cf. A., 1914, i, 648; 1917, i, 685; 1918, i, 261) 
consequent on the recent publications of Fajans (A., 1922, ii, 818). 

The energy of a substance containing a double carbon linking 
is considered to comprise (i) energy of linking which causes the 
double bond to be “ stronger ” than the single bond, and (ii) atomic 
energy which conditions the activity of the carbon atoms and the 
greater amount of which renders them more active than similar 
atoms in saturated compounds. H. W, 

Deterinination of the Velocity of Filtration. Anxa Stkixer 
(KoUoid Z., 1922, 31, 204 — 209). — The velocity of filtration of 
suspensions and colloidal solutions may be measured by the 
following method. The top of a burette is widened so that it 
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will take a cork through which the stem of a filter funnel passes, 
and a side tube is attached near to the top but just above the 
graduation. The side tube is connected tWugh a manometer 
and safety fiask with a water pump and a definite volume of the 
suspension placed in the filter-paper. The volume of liquid collected 
in the burette is read at intervals and a filtration curve drawn. 
For quantitative work, the pressure of the filtration must be kept 
constant. The velocity of filtration is shown to change markedly 
with changes of hydration of the suspension and also with the 
pre.sence of electrolytes. J. F. S. 


Inorganic Chemistry, 


The [Suggested] Formation of Helium and Neon in Geissler 
Tubes containing Hydrogen. Arnaldo Pnjrri (2. Elektro- 
chem., 1922, 28, 452—453). — The author has varied the experi- 
mental conditions operating in Geissler tubes with a view to the 
production of helium and neon from hydrogen. In all, 70 different 
experiments were carried out, and variations w'ere made in the 
size of the electrodes, their difference apart, the nature of the 
current, etc. In no case* was found any trace of the D 3 line of 
helium, or of the line of neon, or any evidence of the conversion 
of hydrogen into neon or helium (cf. A., 1920, ii, 311). W. E. G. 

Hydrogen as a Halogen in Metallic Hydrides. Dwight 
C. Bard WELL (J. Amer. Chem. Soc. 1922, 44, 2499 — 2504),— A 
new method is described for the preparation of pure sodium and 
potassium hydrides. Pure sodium or potassium was placed in a 
steel test-tube and heated to 400° by immersing in a eutectic bath 
of sodium and potassium nitrates. Pure hydrogen, made by passing 
electrolytic hydrogen through a tube containing platinised asbestos 
at 400°, two tubes containing phosphoric oxide, and finally bubbling 
through sodium potassium eutectic alloy, was passed into the 
molten metal by a steel tube, when the hydride formed in fine, 
white crystals higher up the test tube where it was scraped into glass 
side tubes and sealed up. Calcium hydride free from metallic 
calcium was similarly prepared in the form of white crystals. The 
absence of free metal in tiie above-named compounds was demon- 
strated by leaching with liquid ammonia, which remained quite 
colourless. Solutions of the hydrides in a molten eutectic mixture 
of potassium and lithium chloride were eIectrol 3 ^ 8 ed, when it was 
found, chiefly in the case of calcium hydride, that hydrogen was 
liberated at the anode in quantities strictly in keeping with Faraday’s 
law, whilst no gas was liberated at the cathode. J. F, S. 

Improved Still for Producing Pure Water. Charles A. 
ICraus and Wilbur B. Dexter (J. Amer. Chem. Soc.^ 1922, 44, 
2468—2471). — Water having a specific conductivity of 0*12 X 10“® 
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ohms"^ may be obtained in large quantities by the use of a still 
constructed as follows. A copper boiler of 90 litres capacity is 
connected at the top with a block tin tube, which leads to a tinned 
copper chamber containing a filter of asbestos fibre or glass wool 
between two pieces of nickel gauze. The steam passes through 
the filter and a portion condenses and runs off through a d^p tube. 
The residue of the steam passes into a settling chamber, also of 
tinned copper, and thence to a block tin worm in which the water 
is condensed. Water having a specific conductivity 0-05x10^ 
ohms"^ at 18® may also be prepared in quantity. The principle 
on which the preparation depends consists in allowing about 20 % 
of the steam to pass away uncondensed. This carries with it 
practically all the carbon dioxide and other volatile impurities 
present in the water. The still used in this case is a copper boiler 
as before, connected directly by a block tin pipe to the settling 
chamber. From this the steam passes through a block tin pipe, 
which at its lower end is surrounded by a condenser jacket, to a 
separating chamber where a large fraction about 70 — 80% of the 
water condenses and runs away; the residual 20 % of the steam 
carrying all the volatile impurities escapes from the top of the 
separating chamber. In both the above cases ordinary distilled 
water is placed in the boiler and this is made alkaline with sodium 
hydroxide^ and a little potassium permanganate is added. When 
not in use, the water in the boiler is kept near to the boiling point 
so that air is not dissolved in it to any large extent. J. F. S. 

Structure of Molecules of Water. Irving Langmuir 
{Science^ 1921, 53, 580). — In view of Dennison’s demonstration 
[PhysiexA Rev., 1921, 17 , 20) that ice consists of molecules of the 
formula H 4 O 2 , a structure is proposed in which the four hydrogen 
nuclei bind the two oxygen atoms. The duplet held by each 
hydrogen nucleus has one of its electrons in each of the oxygen 
octets, instead of the more usual arrangement in which both electrons 
of a duplet form part of the same octet. A. A. E. 

Properties of Pure Hydrogen Peroxide. III. 0. JIaass 
jand W. H. Hatcher {J. Amer. Chem. Soc., 1922, 44, 2472 — 2480; 
cf. A., 1921, ii, 106). — A continuation of previous work in which 
the properties of pure hydrogen peroxide have been investigated, 
[t is shown that hydrogen peroxide is diamagnetic and has a sus- 
Jeptibility of 8*8 x 10"^, a value which is larger than that of water. 
This may be taken as evidence in favounof a structure for hydrogen 
peroxide in which the oxygen atoms are not connected in the same 
«ray as in the oxygen molecule. The solubility of anhydrous 
lydrogen peroxide has been measured in a number of organic 
lolvents with ‘the following results at 0®. Benzene is quite im- 
niscible, alcohol completely miscible, and ether partly miscible. 
The solubility curves of sodium chloride, sodium nitrate, sodium 
ulphate, and sucrose in anhydrous hydrogen peroxide have been 
letennined, and it is shown that the degree of dissociation is of 
he same order as in water. The tendency toward the formation 
. d molecular compounds is less than in the case of water,* there 
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being evidence of only one compound, namely, Na2S04,2H20^> 
The action of the halogen hydrides on pure hydrogen p^xide and 
ita aqueous solutions has been examined and the oonditions haye 
been determined under which the oxidation of the haloid ooouib. 
These are to form the subject of a future paper. The halogena are 
found to be less soluble in hydrogen peroxide than in water. Am*- 
monia ms^lves in pure hydrogen peroxide, with the formation of 
a ciystallLae compound which melts at 24*5° and is stable in the 
absence of water. This compound is slightly soluble in eUxer, 
and may be formed by passing ammonia into an anhydrous solution 
of the peroxide in ether. A compound of the formula 
was not obtained. The stability of the compound shows 

that it is the hydroxyl-ion which causes the decomposition of 
hydrogen peroxide. Water dissociates or possibly hydrolyses it, 
and, with the consequent formation of hydroxyl-ions, the decom- 
position is cumulative. Whether or no this compound is an 
ammonium salt, NH4O2H, is not certain. The vapour pressure, 
dielectric constant, and conductivity of salts in hydrogen wroxide 
are under investigation, and the results will be published Portly. ' 

J. F. S. 

Activation of Chlorine. Gerald L. Wendt, Egbert S. 
Landauer, and W. W. Ewing {J. Amer. Ckem. Soc,, 1922, 44, 
2377 — 2382). — A number of methods have been used in an attempt 
to activate chlorine, but neither the light from a 3CMX)-watt Bovie 
mercuiy lamp nor a high potential electric discharge was found 
capable of converting chlorine into an active form such that it 
would react with hydrogen in the dark. The experiments described 
by Draper [Phil. Mag., 1843, [iii], 23, 491; 1848, 25, 9, 1845; 
26, 473 ; 27, 327) have been repeated and confirmed. It is shown 
that the fact that the latent period in the hydrogen-chlorine reaction 
can be destroyed by previous insolation of the chlorine must be 
attributed to the destruction of substances which inhibit the reaction 
rather than to any activation of the chlorine itself. J. E. S. 

Preparation of Pure Ozone and Determination of its Mole- 
cular Weight. Sebastun Karrer and Oliver R. Wulf [J, 
Amer, Chem, Soc., 1922, 44, 2391— -2397).— Pure ozone may be 
prepared by leading the gas issuing from an ozoniser into a bulb 
condenser cooled with liquid air until the bulb in which the liquid 
mixture is collected is about one-half to three parts filled with the 
deep blue liquid mixture of ozone and oxygen. In this process, a 
considerable concentration may be obtained by periodically liftkg 
the condenser from the liquid air and so effecting a partial con- 
delation only. The mixture is then distilled at —182°, when for 
a long period oxygen containing only 0*8% of ozone passes off, 
that is, the distillation proceeds as though liquid oxygen and liquid 
ozone were immiscible. At the temperature stated, liquid ozone 
has a vapour pressure of 6 mm. After distillation has been carried 
on for some while and most of the liquid has passed off and the 
residue is very small in volume, the temperature rises slowly to 
— llff°, and then a blue gas, practically pure ozone, commences 



u. 23 


IKOAOAKtO CHSMtSTET. ■ 


to distil over. At this stage of the operations extreme dare is 
necjessary if explowons are to be avoided. After the blue gto has 
distilled over for some time, it becomes much darker in colour and 
this gas, which is pure ozone, was collected in a globe of known 
volume. The pressure of the gas in the bulb, the weight, and the 
pressure after decomposing the ozone by heating to prdinwy 
temperature were determined and the molecular weight was cal- 
culated. As a mean of many experiments, the value 47*3 was 
obtained. It is shown that there is no evidence to confirm the 
existence of tetratomic and hexatomio allotropce of oxygen. 

J. F. S. 


The Polythionic Acids. F. Foerstee and A. Hornio (Z, 
anorg. Chem., 1922, 125, 86 — 146). — The reaction between sul- 
phurous acid and hydrogen sulphide can be represented by the 
equilibrium HjS-f HgSOs ^ 1128202+ HgO. Further reaction with 
hydrogen sulphide produces sulphur, whereas excess of sulphurous 
acid leads to the formation of pentathiouic acid. Of the poly- 
thionic acids and their alkali salts, the tetrathionates are the most 
stable, and the trithionates the most unstable ; the pentathionates 
occupy a mean position. None of these compounds is completely 
stable in aqueous solution, the following decompositions taking 

S04''+S203''+2 H*. HSOj'+S. The insolubility of 

sulphur removes it from the equilibrium, and at boiling temperature 
the sulphur dioxide is removed and is alone left in solution ; 
side reactions were also found to take place. The more sulphur 
dioxide and sulphur there remains in the solution, the greater is 
the tendency of thiosulphuric acid to polymerise, e, u,, S30e'^+ 

S403"+HS03', 

A high concentration of hydrogen-ion retards the decomposition 
of tetra- and penta-thionic acids, but not of trithionic acid. 

W,T. 


Specific Volume of Liquid Ammonia. C. S. Craooe and 
p. R. Harper {U.S. Bur. Standards, Set. Papers, 1921, 420, 287— 
316). — The apparatus used in the determination of the specific 
volume of saturated liquid ammonia is described and the results 
obtained for every degree from —70® to 100® are tabulated. These 
may be expressed by the equation ; /i=[4-2830+0'813055V'l33-^ 
- 0-0082861(133 - ^)]/[l + O-4248O5V133-0 + 0*015938(133 - tf)] 
ivhere fi is expressed in c.c, per g. and 0 in °C. A. R. P. 

Oxidation of Nitrogen Tetroxide by Ozone. Oliver R, 
tVuLP, Farrington Daniels, and Sebastian Karrer (J. Amer. 
jhem. Soc.y 1922, 44, 2398--2401).— The oxidation of nitrogen 
etroxide to nitrogen pentoxide by ozone has been inv^tigated 
it 25®. The oxidation occurs almost instantaneously and in 
ionsequence a piece of apparatus has been constructed whereby 
'he oxidation can be followed titrimetrically, using the disappear- 
incc of brown fumes as an indication of the end-point, thus carrying 
>ut a true titration in the gaseous phase. The results shoV that 
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one molecule of ozone is required to oxidise one molecule of nitrogen 
tetroxide at 25°, thus only one atom of the ozone molecule is avail- 
able in the oxidation at this temperature. This result \b in striking 
contrast to the oxidation of sulphur dioxide to the trioxide by ozone 
at temperatures below 40° in which one molecule of ozone oxidises 
three molecules of sulphur dioxide, all three atoms of the ozone 
molecule being available for oxidation. J. F. S. 

Decomposition of Nitrogen Pentoxide in the Presence of 
Ozone. Farrington Daniels, Ouver R. Wulf, and Sebastian 
Karrer {J. Amr. Chm, Soc., 1922, 44, 2402— 2404).— Accortog to 
the experiments of Daniels and Johnston (A., 1921, ii, 249), nitrogen 
pentoxide decomposes rapidly at the ordinary temperature. It is 
shown that in the experiments on the oxidation of nitrogen tetroxide 
by ozone (preceding abstract) in which a trace of ozone in excess 
was present, a very long period of time elapsed before any visible 
decomposition of the pentoxide was observed. Calculations from 
Daniels and Johnston's results show that the brown colour ought 
to have returned to the gas in 15-3 minutes, but actually it was' 
found that this did not happen until the gas had been kept at 80° 
for 195 minutes. It follows, therefore, that a trace of ozone retards 
the decomposition of nitrogen pentoxide. If traces of the decom- 
position products are added to the system the decomposition takes 
place with its normal velocity. J. F. S. 

Cryoscopy of Boron Trifluoride Solutions. V. Systems 
with Methyl Ether and with Methyl Chloride. A. F. 0. 

Germann and Marion Cleaveland {Science, 1921, 53, 582).— 
The melting-point curve of boron trifluoride and methyl ether 
shows a eutectic at 3 mol. % of boron trifluoride, and a maximum 
at 50 mol, %, corresponding with the formation of the compound 
BF3 ,(CHj) 20, previously prepared byGasselin. The melting-point 
curve of boron, trifluoride and methyl chloride shows two maxima, 
at 15 mol. % and 33 mol. %, respectively, of boron trifluoride, 
and an angular point in the curve at 50%. The form of the 
maximum at 15% is identical with that at 50^;{, for methyl ether, 
and the mixture yields a compound having the same f. p, and b. p. 
as the compound BF3,(CH3)20. It appears that methyl ether may 
be present as an impurity in methyl chloride as a constant boiling 
mixture. The use of boron trifluoridc for its detection is suggested. 

A. A. E. 

Catalysis in the Interaction of Carbon with Steam and 

Neville and H. S. Taylor {Science, 
1921, 53, 577). — Potassium carbonate and other Salta accelerate 
^e interaction of carbon and steam, and carbon and carbon dioxide. 
Reduced nickel also markedly promotes interaction of carbon and 
carbon moxide. It has been shown that adsorption of carbon 
dioxide by carbon at 445° is increased by addition to the carbon 
or such accelerating agents, although the latter themselves show 
DO adsorptive property for the gas. \ A. E. 
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Vapour Density of Technical Phosgene. A. F. 0. Gebmanx 
and VBEJTON Jersey {Science, 1^21, 53, 581).— Pure carbonyl 
chloride has a vapour tension of about 552 mm. at 0° ; technical 
phosgene, which contains impurities probably consisting of carbon 
dioxide and hydrogen chloride, gives after repeated fractionation 
a value for the vapour density of 4-5203 g. per litre (uncoir.). 

A. A. E. 

Cryoscopy of Carbonyl Chloride Solutions. 1. System 
with Chlorine. A. F. 0. Germann and Vernon Jersey {Science, 
1921, 53, 682). — The melting-point curve of solutions of carbonyl 
chloride and chlorine exhibits a eutectic point at 25 mol. % of 
chlorine, and angular points at 6%, 11%, 50%, 63%, 75%, and 
91%, indicating the existence of the following compounds which 
dissociate at the melting point : UCOCl^A ; 80004,01, ; COOL, CL ; 
30004,501^; 0004,304; and 0004,1004. The mechanism of 
the catalytic preparation of carbonyl chloride from carbon monoxide 
and chlorine is briefly discussed. A. A. E. 

The Identity of Amorphous and Crystalline Silicon. 

Wilhelm Manchot {Z. anorg, Chem,, 1922, 124, 333— 334).— The 
identity of amorphous and crystalline silicon has been proved by 
an X-ray examination carried out by Debye and Frauenf elder. 
The preparation and properties of the two forms have been given 
in previous papers (cf. A., 1922, ii, 144, 286, 764). They can also 
be distinguished by rubbing them with lead peroxide; nothing 
happens in the case of the crystalline variety, but the pseudo - 
amorphous forms ignite, the brown form exploding. The greater 
reactivity of the latter is due to its very fine state of division. 

W. T. 

Magnetic Analysis of Silicates and Silicic Acids. Paul 
Pascal {Compt. rend., 1922, 175, 814—816), — Three types of 
hydrated silicon dioxide were investigated magnetically, ail of 
which behaved as a mixture of anhydrous oxide and water. The 
conclusion is drawn that definite silicic acids do not exist (cf. van 
Bcmmelen, A., 1908, ii, 838; 1909, ii, 234; and Le Chatelier, A., 
1908, ii, 1033). H. J. E. 

The Reduction of Potassium Chlorate hy Ferrous Sulphate. 

M. Herschkowitsch {Z. anorg. Chem., 1922, 125, 147— 154).— A 
«lry mixture of potassium chlorate and ferrous sulphate remains 
unchanged up to 100'"; a trace of water causes the evolution of 
chlorine dioxide and chlorine. In very dilute solutions, the 
chlorate is completely reduced to the chloride. VV. T. 

Crys^ Structures of Potassium Chloroplatinite and of 
Potassium and Ammonium Chloropalladite. Roscoe G. 
Dickinson {J. Amer. Chem. 80 c., 1922, 44, 2404 — 2411), — Tetra- 
gonal crystals of potassium chloroplatinite and potassium and 
ammonium chloropalladite have been examined by X-ray methods, 
using photographs of spectra and 85rmmetrical and unsymmetrical 
lane photographs. The simplest structure which will account for 
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the Z-ray data has been described. In this stractnre, each platinttm 
or palMiim atom is surrounded by 

cU^e atoms lying in one plane. The distance ^tween the 
platinum atom and a chlorine atom in 

U 2‘^^-l-0*05 A U It is further shown that the structure of me 
hlioptatidti bveiy cL^^ connected with that of the cub e 
c^staU of the chloroplatinates. The tetragonal structure is ojdy 
sSghtly larger than the cubic one in its honzontel dimensions, but 
coLidLbly shorter vertically. A table, -s 8*^®" 
dimensions of the salts under examination are compi^ ■mth 
those of the chloroplatinates and ehloropalladatcs. J. f . Ss. 

The Hydrates of Sodium SulpMde. A. Sanfoxjb^ and 
rMiTTc^ A M XiiEPAUT IBulL Soc. cAiwi., 1922, [v], 3x, 966 972, 
cf. Sabatier, A., 1879, 865 and 868 ; Gottig, A., 1886, 980 ; Parravano 
and Fomaini, A., 1907, ii, 951).— A thermal study of the sys^ 
sodium sulphide-water reveals or con6rms the existence of th^ 
hydrates, Na,S,9H,0, Na,S,5-5H,0, NajS,H,0. The e^dence for 
the existence of the last is less trustworthy than for the former two 
hydrates, the reason being that experimental difficulties hinder 
the investigation of the system under those conditions which render 
the hydrate stable. The monohydrate and nonahydrate 
decompose at temperatures below their respective melting |»ints. 
The hWrates Na,S,H20 and Na^S.S-SHoO appear to undergo traw- 
formation into each other in the solid state. Other ^Y^retes 
which have been described are not detected in this method of 
investigation. 

Sodium Silicate Crystals. Alfred Heinrich Ebder. 
BRECHER {Z. anorg. Chem ., 1922, 124, 339~3r>4).— This investigation 
of the hydrates of sodium silicate was carried out by plottai^ the 
cooling curve of the fused salt. This on melting gives a viscous 
paste; it was therefore mixed with a little paraffin oil, the latter 
having no effect on the cooling curves of sodium carbonate 
and sodium sulphate. The following hydrates were obtained. 
Na2Si03,9H20, rhombic, in. p. 47-0°; NajSiOg.eH^O, raonoclinic, 
ra. p. 62*5°; and Na2Si03,4H20j hexagonal, m. p. about 85*0 . 
The hydrate Na2Si03,14H20 probably exists also. 

The concentration of the alkali determines which hydrate 
crystallises from an alkaline solution. W. T. 

Crystal Structure [of Caesium Chloride and Tliall<w 
Chloride]. Wheeler P. Davev and Frances G. Wick {Physical 
Jtev.j 1921, 17, 403 — 404).— Csesiura chloride is considered to he a 
simple cube of caesium-ions with a chlorine-ion at the centre of 
each cube of side 4T2 A. Thallous chloride is similarly constituted, 
the side of the cube being 3*85 A. These results are inconsistent 
with those of Bragg. A. A, E. 


The Crystal Structure of Ammonium Chloride. Ralph 

W. G. Wyckoff {Amer. J. Sci.^ 1922, [v], 4, 469 — 475; cf. A., 
1922, ii, 290). — The structure oi the low temperature form of 
ammonium chloride, as determined from X-ray powder measure* 
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ia at variance with that deduced from a study of the lace 
development and etch figure formation of this substance. Lade 
photo^phic data have been obtained by the author, which are 
ill agreement with the powder data in assigning one chemical 
molecule within the unit cube. The symmetry oi the crystal as 
a whol6 must be hemimorphic, hemihedral (tetrahedral), or possibly 
iiolohedrtU, but in no case can the arrangement of the atoms of 
the crystal agree with the enantiomorphic hemihedry, which 
studies of face development and etch figures assign to it. The 
latter “ chemical " means of deducing crystal structure supplies 
information with regard to surface of the crystal, and the interna! 
structure of the crystal is only one of a number of factors which 
bear on the nature of these surface phenomena. W. E. G. 

Spontaneous Decomposition of Ammonium Chlorate. 

Fbed Faibbeotheb {J. Amer, Chem. ^oc., 1922, 44, 2419—2422). — 
About 30 g. of ammonium chlorate were kept in contact with 100 c.c. 
of its saturated solution at ordinary temperature ; for about three 
weeks the salt remained white, whilst a small quantity of a colour- 
less gas was evolved. Later, the gas became tinged with greenish- 
yellow and a slow but continuous evolution of gas occurr^. By 
the beginning of the fifth week the solution had become quite 
yellow and the amount of solid had decreased and the rate of 
decomposition appeared to be increasing. The liquid gradually 
became darker and considerable quantities of “ euchlorine were 
evolved. The temperature rose to 30 — 40^ and within a few hours 
the system exploded. Solutions of ammonium chlorate in the 
absence of the solid may be kept indefinitely without any decom- 
position. The solid residue obtained from the decomposition is 
ammonium nitrate. It is show’n that the rate of decomposition 
of ammonium chlorate is autocatalytically accelerated when the 
products of decomposition are not quickly removed. The reaction 
ia regarded as taking place as follows. In the initial stage a very 
slow autoxidation of the molecule is taking place with the pro- 
duction of nitric acid, nitrogen, chlorine, and water. Tlie nitric 
acid reacts with more chlorate, producing chloric acid and chlorine 
dioxide. These then oxidise more of the ammonium radicle with 
the formation of more nitric acid and the liberation of chlorine. 
This takes place more rapidly than the initial stage and conse- 
quently the decomposition tends to increase in speed unless the 
acid gases are removed quickly. The more stable perchlorate does 
not appear to be formed. J. E. 8. 

Crystal Analysis o! Metallic Oxides. Wheeler P. Bavey 
and E, 0. Hoffman {Physical Pev., 1920, 15, 333). — Odcium, 
magnesium, cadmium, and nickelous oxides form a face-oentred 
cube ol the metal, int^penetrating a similar face-centred cube of 
oiygen, so that the combined lattices form a simple cube of which 
the side is half that of the face-centred cube ; the lengths of the 
side of this simple cube are 2*37 A., 2*09 A., 2'36 A., and 2’10 A., 
respectively. Alumina forms a rhombohedron, of which ,the 
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Sti have a length of 4-86 A., and the vertical 

A. A. B. 


Haloids. Gustav F. 


hexagonal axes eac] 

ais 6'62 A. 

CAe™-! S“lX 322-332)^Octapine 

Ssy 'sfs.irs 

[Sr(NH3)]Cl, (45-5»), [Sr(Na,)JBr, (30). [Sr^),:^r, (68 ). 

’^SSSL'iSih «. P~.J i. 

equal to 100 mm. 

Separation of the Isotopes of Zinc. Aubbd C. 

(Nature 1922 110, 773).— It has been found possible to reparate 
by fra^fonal distillation into a distiUate and a lesjduc, the 
densities of which bear to that of the initial metal the ratios 
0-99971:1 and 100026:1, respectively, the iflerenoes being 
greater than the probable experimenta error. The change in the 
atomic weight implied by this separation is about 0 035, which 
is considerably less than might be expected if the com- 

posed of equal quantities of an isotope of ato“>ojoigh*; M. on the 
one hand, and of isotopes of atomic weight 66, 68, and JO, on the 

A. A. Ji. 

other. 


Preparation of Zinc Nitride. W. J. Bently and Paul L 
STEas (Science. 1921, 53, 143 ).-Ammonia free from oxygen and 
moisture, is passed over zinc dust (previously washed mth a solu- 
tion of ammonia and ammonium chloride, alcohol, and ether, and 
dried in a vacuum) for thirty minutes at 6^ and ^ product 
cooled to at least 200'^ before exposure to the air. The highest 
yield obtained was 36‘8% of nitride. A. A. B. 

The Extraction of Glucina (Beryllia) from Beryl. Hubebt 
Thomas Stanley Britton {J. Soc. Ckem, Ind.^ 1922, 41, 34^ 
352t). — Various methods for the separation of glucina and alumina 
have been reinvestigated with the object of developing, if posable, 
a method which could be worked for the isolation of glucina froni 
beryl. Although this object has not been completely attained, it 
was found that more than 90% of the alumina can be easily 
separated from the glucina by crystallising out the former in the 
form of potassium alum under suitable conditions. The ore i3 
ground to a flour and fused with potassium hydroxide. The mund 
product is treated with sulphuric acid and the precipitated silica 
separated. The filtrate containing the sulphates of glucinum, 
aluminium, and potassium \^ith excess of sulphurio acid is adjusted 
to about 5iV-acidity by addition of potassium hydroxide, as it was 
found that whereas the solubility of glucinum and aluminium 
sulphates and of alum are somewhat reduced in 6.V“Sulphuric 
acid, that of potassium sulphate is considerably increased, and aji 
increase in the liquid phase of the proportion of potassium to the 
other sulphates causes an increased separation of alum. The 
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acid liquid is therefore saturated with potassium sulphate at the 
boiling teymperature, and set aside to crystallise at 0". The solid 
phase obtained under these conditions always consisted entirely of 
alum, and represented 92'9% of the alumina present in one of the 
experiments quoted where the molecular proportions of glucina 
to alumina were 3 : 1 as in beryl, and where 4 mols. of potassium 
ijulphate were present in the solution for crystallisation. At 25°, 
87 '6% of the alumina was separated. The glucina was sejM-rated 
from the mother-liquor by adding sodium hydroxide sufficient to 
reissolve the precipitate, diluting and boiling, when glucinum 
hydroxide was precipitate. The paper contains full data and 
curves representing the solubility of potassium sulphate in sulphuric 
acid of various strengths, G. F, M. 

Constitution of Aqueous Solutions of Thallium Salts. 

C. Dbuckee (Z. Ekktrochem.f 1922, 28, 463 — 467). — From measure- 
ments of the depression of freezing point and concentration potentials 
of solutions of thallous nitrate, it is shown that this salt gives rise 
on ionisation to appreciable quantities of Tlj’^ions. Below 0=0*06 
molar, the solutions follow the simple Ostwald dilution law, and the 
association of T1‘ to Tl 2 ‘* may be neglected. At higher concen- 
trations, all the ionic equilibria obey the law of mass action, 
and for 2Tr TV’, ^=2*1. For TINO, TF+NO/ Ji:=0*27 
for all of the concentrations investigated. The mobility of the 
complex thallium-ion is 110. 

These data for the bivalent thallium-ion are in accord with the 
previous work on thallium sulphate solutions (cf. A., 1921, ii, 161). 
The interpretation of the conductivities of thallous salts is satis- 
factorily explained on the classical dissociation theory. The 
Ghosh theory of complete ionisation of electrolytes leads to 
erroneous results when applied to solutions of thallous nitrate. 

W.E. G. 

The SImture and Chemical Activity of Copper Films, 
and the Colour Changes accompan3ring their Oxidation. 

C. N. Hinshelwood {Proc. Roy. Soc., 1922, [A], 102, 318—328).— 
The diffraction colours produced on a copper surface by oxidation 
become more intense as the surface increases in chemical activity. 
After repeated oxidation and reduction, the permanent colour 
sequence is purple, blue, green, light green (almost yellow), purple, 
blue, black, and this order of colours may be traversed time after 
time. The film of copper which is formed in this manner is com- 
posed, according to Beilby, of small discrete units giving an “ open 
formation or granular structure. These granules are shown by 
the author to possess an order of magnitude less than 1 y.. The 
extent to which lihese granules are converted into oxide determines 
the colour of the diffracted light, the colour phenomenon being 
independent of the thickness of the film. Thus when the granule s 
are one-third copper oxide and two-thirds copper, the colour of 
the scattered light is bright blue. No diffraction effects occur 
during the reduction of the oxide. The reduction phenomena are 
in agreement with the view that fresh nuclei of copper grow ab the 
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expense of the oxide nuclei. After repeated treatm^t, the wp^r 
film becomes incapable of further sub-diraion, and « 
velocity of oxidation is attained. 

Phenomena of Difiusion in Metals in tte SoUd State Md 
Cementation of Non-ferrous Metals. HI. InflueMe rf the 
Vapour Pressure of the Migratory pmente m the Form- 
ation of the Superficial Cementated Layer. G. Sibovioh and 
A Cabtoceti (Gazzdta, 1922. 52, ii, 233-245).-The cementation 
of copper by means of ferro manganese or chromo-inanganeBc 
(cf A 1922 ii 68, 671) consists fii-st of the formation at the surface 
of the’bar Jf a layer of alloy containing the migratory element in 
definite concentration and secondly of the flow of this element 
into the interior of the bar. The authors explain the first s^e of 
the process on the assumption that, at the ex^^ental tern- 
pera-ture employed, the cementated material exhibits a cenwn 
^pour or dissociation pressure in the various elements constituting 
it so that the medium in which the material to be cementated may, 
after some time, be regarded as saturated as regards the va-pours 
of these elements. This idea is developed, and the results of 
further experiments are brought into conformity ^th it. 

T. H, F, 


Phenomena of Diffusion in Metals in the Solid State and 
Cementation of Non-ferrous Metals, IV. Cementation of 
Copper by means of Ferro-aluminium. G. Sibovich and 
A. CAE'rooETi {Guzzetia, 1922, 52, ii, 245—249; cf, precedmg 
abstract).— Cementation of copper by m^ns of aluminium, like 
that by means of manganese, may result in the penetration of the 
metal to considerable depths and by relatively high ^oportiona 
of the migrating metal. T. H. P. 

Eolation between Colour and Texture of Alloys. 

Chikashioe {Z. anorg. Chem., 1922, 124, 333 — 338).-'— Cop|wr 
reflects red to orange-yellow light, the addition of tin gives a wlute 
alloy, and the whiteness reaches a maximum when the composition 
corresponds with CujSn. The colour then gradually assumes the 
colour of tin, which only reflects light from red to the beginning 
of blue. W. T. 

Catalysis in the Reduction of Oxides and the Catalytic 
Combination of Hydrogen and Oxygen. R. N. Feass and 
H. S. Taylor (Science, 1921, 53, 577). — Oxygen and water vapour, 
when present in hydrogen used for the reduction of copper oxide, : 
markedly inhibit the reaction, whilst the addition or reduced 
copper to the oxide appears to accelerate the reaction. The: 
induction period in the reaction is attributed {a) to initial drying ' 
of the oxide, (6) to slow initial formation of copper, which thfi!| 
acts as a catalyst. The raechanisra of the catalytic combustion I 
of hydrogen and oxygen in presence of copper is briefly discussed.^ 

A. A. K. 
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Separation of laotopes by Distillation and Analogous 
Ehrocesm. Robeet S, Mttixikk;^ (/. Aimr. Chm. 8oc., 1922, 
44, 238^2390).— A continuation of previous woric on the separ- 
ation of the isotopes of mercury. It ia showi that the separation 
coefficient of mercury is 0 0063, and not 0 0067 aa previously stated 
(A,, 1922, ii, 295). The progress of the separation has been followed 
by gleans of density determinations. The effect of various factors, 
such as pressure, rate of distillation, and form of the apparatus, on 
the efficiency of separation of isotopes by the method of non- 
cquilibrium distillation has been stuffied, and it is shown that an 
efficiency of 50% is readily attained. A film of dirt on the mercury 
increases the efficiency at the higher rates of distillation. It is 
ix)inted out that irreversible distillation may be applied as % new 
ketor in the separation of non-isotopic liquid mixtures. The failure 
of attempts to secure a separation of the isotopes of mercury by 
electrolytic solution or b^ reaction with sulphur is ascribed to the 
great difficulty of obtaining non-equilibrium conditions at the 
boundary between two condensed phases. J. F. S. 

Potassium Ammonioaluminate and Ammoniomanganite. 
Fkaecis W, Behgstrom {Sciencey 1921, 53, 578).— Potosatww 
ammonioalumiTiatej A](Ntfg)^*N HK j has been prepared by the 
action of potassamide in liquid ammonia solution on amalgamated 
aluminium, and potassium ammtmionumganitey Mn(NHK)j, 2 NH 3 , 
by the action of an excess of potassamide on manganese thiocyanate. 

A. A. E. 

Tlie Growth of the Grains in Unworked Iron and the 
Appearance of a Striated Structure after Heating it at more 
1100°. Kael Daeves {Z. anorg. Chem., 1922, 125, 167— 
172). — Iron which contains but a small amount of carbon assumes 
a new structure on being heated at 1125° ; this is due to the separ- 
ation of ferrite and pearUte in certain directions which are orientated 
ci 3 'sta]]ographically. Rapid cooling results in the incomplete 
separation of pearfite. This structure is closely associated with the 
development of coarse grains, and the iron is deteriorated ; it can 
be overcome by heating at 900°. W. T. 

Complex Phosphate- and Arsenato-metal Acids. L. Dede 
{Z. anorg. Chem., 1922, 125, 28— 46) —The addition of phosphoric 
acid solution to a ferric chloride solution results in a considerable 
iicrease in the specific conductivity of the solution; the latter 
dso increases rapidly with the further addition of the acid solution 
icd reaches a constant value when equivalent amounts salt 
ind acid are mixed. This is assumed to be due to the formation 
)f the complex trichlorophosphatoferric acid, [Cl 5 Fe{P 04 )]Hj. 
rhis complex acid could not be isolated ; the same applies to its 
iaits. Further addition of phosphoric acid solution, whilst having 
10 appreciable effect on the conductivity, resulted in the repbcc- 
nrnt of the three chlorine atoms of the complex by another phos- 
I'liato-group, i,r.y dipkosphaiofcrric acid; this was isolated and 
analysed; it corresponds with [Fc(PO^) 2 ]H 3 f 2 JH 2 O. The com- 
plex is very stable, and the author i)omts out its" application to 
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analysis. Arsenic acid gave analogous compounds. Aluminium 
and glucinum salts also show, a considerable increase in, specific 
conductivity on being mixed with a solution of phospheme acid. 
These are being further investigated. W» T. 

Behaviour of the Stannic Acids towards Solutions of 
Alkaline Hydroxides. George Ernest Coluns and John 
Kerfoot Wood (T., 1922, 121, 2760-^2765). 

Crystal Structure of Titanium, Zirconium, Cerium, 
Thorium, and Osmium. Albert W. Hull {Physical J2cv., 
1921, 18, 88— 89).— Titanium crystallises in the hexagonal system, 
holohedral class, with axial ratio T59i0‘01. The side of the unit 
triangular prism is 2-97 A. and its height 4-72 A. The lattice is 
made up of two sets of these prisms, the atoms of one set being 
in the centre of the prisms of the other set. Zirconium has a 
similar structure, with axial ratio also T59. The side of the unit 
triangle is 3'23 A. and its height 5T4 A. Cerium has a similar 
structure vith axial ratio 1*62. The side of the elementary tri- 
angle is 3'65 A. and height 5*96 A. A face-centred cubic form, 
mth side of cube 5*12 A., is also present, but may possibly be due 
to the presence of impurity. Thorium has a face-centr^ cubic 
lattice with side of cube 5*04 A. Osmium crystallises in a face- 
centred cubic lattice \rith axial ratio I ‘59. The side of the unit 
triangle is 2-714 A. and its height 4-32 A. A. A. E. 


The Isotopes of Antimony. E. W. Aston {Nature, 1922, 
110, 732). — The mass-spectrum of antimony, obtained by the use 
of ‘antimony trimethyl, gives two lines at 121 and 123, respectively, 
the fonner being the more intense by 10—20%. The mkliBe^of 
these isotopes of antimony are most probably less than 
numbers by one to two parts per thousand. The results are in 
excellent agreement with the atomic weight (121*77) obtained by 
Willard and McAIpinc (A., 1921, ii, 405) but not with the accepted^ 
figure (120*2). A. A. E. 


The Alleged Variable Composition of Triple Chlorides 
containing SUver and Gold. Horace L. Wells (Amer. J 
1922, [v], 4, 476—482; cf. A., 1922, ii, 449, 514).— From* 
Bayer’s analyses of caesium silver gold chloride (A., 1920, ii 688) 
the conclusion is drawn that the triple salt, C8.,AgAuCL’ Is a 
defmtc, invariable compound, and that Bayer analysed raiiturcs 
of salt with C85AU3CI,,, and CsAuC'l,. Tho ^bidium salt, 
“sV.* 1V> “ invariable. It is probable also that Suschnig 
(A., 192-, 11 , ol4) analysed mixtures in his investigation of the 
triple bromides of rubidium, silver, and gold. * W. E G 

Salts. U. Potassium Platini- 

mSl Archibald and Willum A. Gale (T.. 
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Analytleal Chemistry, 


Bimetallic Electrode Systems in Electrometric Analysis. 

I. Systems comprising Two Dissimilar Metals. H. H. 

Willard and Florence Fenwick [J, Amer. Chem. Soc., 1922, 
44, 2504 — 2515). — The constant half -cell of the usual electrometric 
titration apparatus may be replaced by a metal or certain alloys 
of metels of the platinum group, other than pure platinum or pure 
palladium, and by tungsten. The end-point obtained with such 
a bimetallic system differs in character from that given by an uni- 
metallic electrode, but is situated in exactly the same position. 
Such a bimetallic electrode system has the advantage of being 
essentially simpler than the usual system and the end-point is 
much more distinct than with the ordinary electrode. J. F. S. 

Bimetallic Electrode Systems in Electrometric Analysis. 

II. Tlieoi 7 of Bimetallic Systems : Systems comprising 
Two Similar Metals. H. H. Willard and Florence Fen- 
wick (J. Amer. Chern. Soc., 1922, 44, 2516 — 2529).— In aqueous 
solutions of multivalent elements in which the concentration of 
either state of oxidation approaches the limiting value, the potential, 
unattackable electrode | solution, is determined by the magnitude 
of the solution pressure of gas absorbed by the electrode, and the 
end-point obtained in oxifimetric titrations with systems com- 
prising two unattackable electrodes is given only by \drtue of a 
difference in the solvent power of the two metals for gas. When 
the concentration of oxygen-ion, or hydrogen-ion, becomes vanish- 
ingly small, the osmotic pressure is too low for a saturation of the 
electrodes with the corresponding gas. The tw’o elements receive 
the charge in accordance with the (hstribution law% and a difference 
in potential develops w'hich is at its maximum with minimum 
concentration of the corresponding ion and falls rapidly as 
this ion-conccntration rises to a value in excess of that required 
for the saturation of both electrodes. The bimetallic systems 
described (cf. preceding abstract) provide a type of electrode 
system essentially different from those previously used. A com- 
parison of tlie relative values of the usual unimetallic and bi- 
raetalhc systems may be based on the difference in the mechanism 
of the end-point in the two cases. The change in voltage with 
the former, which is a true oxidation -potential, is continuous 
throughout, and rises to a maximum at the end-point. With the 
latter practically ail change is confined to within less than 0'5 c.c. 
of the completion of the titration. Although the actual mag- 
nitude of the break is normally less than with unimetallic com- 
binations, it is, relative to the preceding rise, much greater, hence 
the sharpness of the end-jx)int is correspondingly increased, insuring 
greater speed and accuracy. With the u.sc of polarised bimetallic 
systems the break may be increased so much as to leave no possible 

VOL. exxiv. ii. 2 



a. 34 


ABSTRACTS OF CHEMICAL PAPERS. 


comparison favourable to the unimetallic system. It thus 
becomes possible to titrate solutions which offer too small potential 
differences between two possible states of oxidation foir a good 
end'point with the usual apparatus. The polarising circuit may 
be made an integral part of the usual apparatus which requires 
no attention and presents no difficulties. The disadvantages of 
the new system lie in the greater localisation of the total potential 
change which makes it more difficult to anticipate the end-point. 
Enough warning is given, however, to make the danger of over- 
titration negligible after very little practice. J. F. 


Estimation of Chlorine in Benzaldehyde. J. Voigt (Z. 
artgew. Chem., 1922, 35, 6o4— 655). — An apparatus is described 
by means of which traces of chlorine in volatile organic com- 
pounds, particularly in synthetic benzaldehyde, can be accurately 
estimated. From 10—20 g. of benzaldehyde are weighed into a 
wickless lamp arranged in an air-bath which can be heated by 
bunsen burners. The exit of the lamp is connected with a pipette- 
shap^ combustion tube through which oxygen is passed. Hydro- 
gen is passed over the wanned benzaldehyde, and, mixing with 
the vapours, it carries them forward through a jet situated in the 
wide part of the combustion tube. The issuing gas is ignited in 
the oxygen by heating the tube externally, and it continues to- 
bum quietly until all the benzaldehyde has been volatilised. The 
products of combustion pass over 2—3 g, of granulated anhydrous 
sodium carbonate packed in the narrow stem of the combustion 
tube and heated by a row of burners. The water is collected in 
a calcium chloride tower. About 7 g. of benzaldehyde can be 
burnt in an hour, and at the end of the combu.stion the soda is 
washed out of the tube by means of dilute nitric acid and titrated 
^th standard silver nitrate. As little as 0‘001% of chlorine can 
be estimated accurately by this method, and it Ls therefoie necessary 
to apply a correction for the chlorine content of the hydrogen 
employed, as, although undetectable by ordinary methods the 
amount wliich is ahvaya present may make an appreciable difference 
m the present case. Hydrogen in cylinders contains on the average 
0‘003 g. of chlonne per G F 

Detection of Chlorides and Bromides in the Presence of 
^ocyanates. G. Sp.vcu [Bui. iloc. Sliinfe Chj, 1922, i, 302- 
30o; from Chem. Zenlr., 1922, iv, 73,',).-.s'eufral solutions con- 
taming chlorides and bromides in the presence of thiocyanates 

solution. The thiocyanate ion is quantitatively prcc^initatcd as 

b?tetedCT [C“Py.](CXS)„ and^L filtrate mav 

be tested in the ordinary way for chlorides and bromides. 

G. W. R. 

Method of Estimating the Ealotren in 

b wUch thAlfl’ organic halogen compounds 

.Inch the halogen possesses an induced electropositive naturi' 
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(cf. Henderson and Macbeth, T., 1922, 121 , 892) arc reduced 
quantitatively by hydrazine, the volume of nitrogen evolved 
depending on the amount of halogen or halogen compound dealt 
with. A list of substances to which the method has been success- 
fully applied is giyen. With some halogen-substituted malonic 
esters the reaction is not quantitative and in the case of certain 
di -substituted compounds only one halogen atom reacts, the other 
being unattached in the cold. H. J. E. 

estimation of Fluorides. N. K. Smit [Chem. Trade J., 1922, 
71, 325). — A simplification of Greeff’s method (A., 1913, ii, 975). 
To 5 or 10 c.c. of the neutral fluoride solution are added 5 c.c. of 
10% aranaonium thiocyanate solution and 25 c.c. of alcohol, and 
the mixture titrated directly with alcoholic ferric chloride, stand- 
ardised against potassium fluoride. The reaction betw^een ferric 
chloride and fluorides can also be applied to the detection of the 
latter. A. A. E. 

The Estimation of Oxygen in Steel. Georges Chaudron 
and Louis Blanx {Compt. rend., 1922, 175, 885 — 887). — In estim- 
ating oxygen in steel by heating the metal in a current of hydrogen 
and measuring the quantity of water formed, the addition of other 
metals to enable the estimation to be carried out at a lower tem- 
perature was not found to affect the result obtained. When 
dealing with molten mixtures of iron and oxide of manganese, 
or of iron and silicon dioxide, the method is inaccurate owing to 
incomplete reduction of the oxides and to the relatively small 
amount of w'ater obtained which is of the same order as the correc- 
tions necessitated by the method. H. J. E. 

Estimation of Sulphur in Iron and Steel, Ferdxnand 
Nikolai {Ckem. Ztg., 1922, 46, 1025“1026).^ — The iron or steel turn- 
ings or powder are treated with hydrobromic acid {d 1*48=47*4^^,) 
in an apparatus consisting of a small flask giouiid on to a tube, the 
lirst 12 cm. of which act as a reflux air condenser, and is then bent 
round and carried vertically downwards into a cylinder containing 
sodium hydroxide solution. Tiie mixture of iron and hydnj- 
hromic acid is gradually raisetl to its boiling iwint and the hydrogen 
.‘sulphide liberated Is absorbed in the scxlium hydroxide solution, 
which, after adding 10 c.c. of ]x>iassiuin iodide solution and some 
.starch, is titrated with A’ l.jO-iodine solution. The whole estim- 
ation requires twenty to twenty- five minute.'^, and very concordant 
results are obtained, which agree w*cll witli those obtained using 
Fresenius's method. The results obtained by the above method 
are higher than those obtained using either dilute or concentrated 
hydrochloric acid because the aqueous solution of hydrobromic 
acid which dLlils unchanged contains 47 *4'% HBr, whereas the 
corrc.sponding hydrochloric acid solution only contains 20® o HCl. 

H. C. R. 

I Tbe Rapid Estimation of Sulphur Dioxide. R. Mabcille 
FaUif., 1922, 15, 308 — tOl). — For the rapid and approximate 

2 2 * 
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estimation of sulphur dioxide in wines, 10 c.c. of the wine are heated 
with 10 c.c. of a solution of 60 g. of sodium hydroxide per litre, 
in a wide-necked conical flask until the volume of the contents 
is reduced to one-half. The solution is cooled, diluted with 100 — 160 
c.c. of water and enough dilute sulphuric acid added to neutralise 
the sodium hydroxide. Starch solution is added and the solution 
is titrated with iodine solution containing 4 g, or 8 g. per litre 
(1 c.c.=l mg. or 2 mg. of sulphur dioxide). If the alcohol and 
aldehydes are not driven oS by heating, the results may be 200 mg. 
per litre too low. The presence of more than 5 g. of dextrose 
per litre in the wine affects the results obtained and the sulphur 
dioxide must then be separated by distilling 10 c.c, of the wine 
acidified with 5 or 6 drops of syrupy phosphoric acid, the distillate 
being led into 10 c.c. of the sodium hydroxide solution, which is 
afterwards treated as in the direct method described above. The 
results obtained by this method agree well ’ftith those given by 
Haas’s method, and the degree of accuracy is sufficient for all 
practical purposes. H. C. R. 


New Process for the Volumetric Estimation of Ammonia 
and Carbamide Nitrogen by the H 3 rpobroniite Method. 

J. Tillmans and A. Kbuger (Z. anffew. Chem,, 1922, 33, 686— 
687). — A simple glass apparatus is described for the estimation of 
ammonia or carbamide by the hypobromite method. It consists 
essentially of an upper cylindrical portion provided with a ground- 
glass stopper and a draw-off cock drawn out to a fine opening. 
The upper vessel fits with a ground-glass joint into a lower vessel 
and communication between them is established through a vertical 
tube extending nearly to the top of the upper chamber, which is 
charged with brine to a level of 3 — 4 era. below the top of the 
vertical communication tube. When the draw-off cock is opened 
and the apparatus is otherwise closed, brine runs out until equilib- 
rium is attained betw^een the inside and outside pressures. The 
lower vessel being previously charged with hypobromite solution, 
the reaction is then started by rotating a boat containing the 
carbamide or ammonium salt on its axis so that its contents fall 
into the solution, and the nitrogen evolved causes the displace- 
ment of an equal volume of brine from the upper vessel through the 
draw-off cock. The boat is fixed to a horizontal axis which is 
p*ound to pass through, and fit into a tubulure in the side of the 
lower vessel, and the boat can be reversed by turning the pro- 
3 Mtmg ^rtion of the axis through ISO'’. The apparatus can be 
utilised for urme mvestigations by placing the urine in the lower 
VMsel, and running in the hypobromite by means of a tap funnel 
through the vertical communication tube. . G. F. M. 


The Ikt^tion of AUphatic Nitrates in the Presence oi 
Compounds. Wmert J. Hcff and 
KICMD D. Leitch (J. Amr. Ghem. Soc., 1922, 44, 2643-2645).- 
Mphsho nitrates may be estimated in the presence of certain 
aromatic rntro-compounds by reduction with ferrous sulphate in 
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excess, the unoxidised ferrous salt being titrated with standard 
permanganate solution. A Kjeldahl flask is fltted with a two- 
holed rubber cork carrying a pear-shaped dropping funnel and a 
tube bent twice at right angles and having its external oriflce 
closed by a mercury seal. The air is expelled from the flask by 
boiling in it 25 c.c. of distilled water, and when the flame is removed 
the nitrate ester mixed with the aromatic compound and dis- 
solved in glacial acetic acid is slowly run into the flask. Then a 
known volume of a standard solution of ferrous sulphate in dilute 
sulphuric acid is slowly added and this is followed by concentrated 
hydrochloric acid in volume equal to that of the liquid already in the 
flask. The reaction mixture is then evaporated to 10 — 15 c.c, and 
nearly neutralised with sodium carbonate, and when cool is diluted 
to 600 c.c, and after the addition of 2 — 3 g. of manganous sulphate 
is titrated with permanganate solution. Satisfactory results were 
obtained for mannitol hexanitrate, but those for glyceryl trinitrate 
were slightly low, probably o^ving to the partial vaporisation of 
the nitrate before it was completely hydrolysed. W. G. 

New Reagent for the Detection of Nitrites in Water. 

Geobges Rodillon {J. Pham, Ckim., 1922, [vii], 26, 376 — 379). — 
To the water to be examined, contained in a test-tube, 3 — 4 c.c. 
of a reagent, composed of a 6% solution of resorcinol in pure 
sulphuric acid, are added so as to form two layers. In presence 
of nitrites, a rose-coloured ring is formed at the junction of the 
two layers. An approximate estimation of nitrous acid can also 
be arrived at if desired by comparing the density of colour and the 
appearances of the ring and the aqueous and sulphuric acid layers 
with those obtained with standard sodium nitrite solutions. Thus 
the coloration of the ring with solutions containing in 1 litre 1 g. 
of sodium nitrate is brownish-black, fading away above and below to 
red ; 0*1 g., brownish -red, similarly fading to red at the edges ; 0*01 g., 
carmine, and 0*001 g., a very pale rose. The sulphuric acid layer 
ranges in colour with these concentrations from an intense amethyst- 
violet to the unchanged yellow of the original reagent, 

G. F. M. 

Volumetric Estimation of Phosphate in Solution. Fkane 
W. Bury {J, Soc, Chem. Ind., 1922, 4l, 3 o2t).— In the volumetric 
estimation of phosphate in solution by Rosin’s method (A., 1911, 
ii, 768), the solution is kept neutral by means of zinc oxide. The 
neutralisation is very tedious, and copper carbonate was tried, 
but show’ed no advantage. The best results were obtained by 
neutralising with borax, the procedure being as follows, A 
measured quantity of phosphate solution is added to a measured 
excess of A^/lO-silver nitrate, and iV/lO-borax solution is nm in 
until the liquid is neutral to litmus. The solution is then filtered, 
and the excess of silver nitrate estimated either by Volhard’s 
nietluxl, or by adding a measured excess of .y/lO-potassium chloride 
and titrating back the excess with NllO-sWyet nitrate, using potass- 
ium chromate as indicator. G. F. M. 
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The Titration of Boric Acid in Presence of Phosphoric 
Acid. I. M. Kolthoff {Chem, Weekblady 1922, 19, 545—646; 
cf. A., 1922, ii, 867). — An answer to the criticisms of Deerns (A., 
1922, ii, 867) on the citrate method put forward by the author, 

S. I, L. 

Estimation of the Radirun Content of Low-grade Radium- 
Barium Salts. Victor F. Hess and Euzabeth E. Damon 
{Physical Rev., 1922, 20, 59—64; cf. Trans. Amer. Electrocheni, 
8oc., 1922, 41). — The y-ray method for the estimation of radium 
is inapplicable to salts containing much less than 10 "^ g. of 
radium per g. if the customaiy apparatus is used, and the eman- 
ation method involves errors due to dilution and other causes, if 
the sample contains more than 10 “"^ g. of radium per g. For the 
examination of salts of intermediate radium content, the 7 - ray 
method has been modified by the adoption of a shallow container 
with two curved sides, each concentric with the cylindrical 
electrometer, and only a small fraction of the radius of curvature 
apart. Readings are taken with the container in position, full of 
the salt to be measured, first alone, and then with a small radium 
tube of known .strength placed first immediately in front and then 
immediately behind the container. The ratio of the first reading 
to the mean of the other two gives that of the radium content of 
the salt under examination to the sum of the same and the standard 
to within 1 %, A. A. E, 


Bismuth Sodium Thiosulphate ; its Preparation and Use 
in the Estimation of Potassium. V. Cuisinier {Bull. Soc. 
chim., 1922, [iv], 31, 1064 — 1068). — Observations on the thio- 
sulphates of bismuth and alkali metals have been matle by Carnot 
(A.,^ 1876, ii, 426), Hauser (A., 1903, ii, 487), Sanchez (A., 1912, 
ii, 562), and by Vanino and Mussgniig (A., 1920, ii, 44 ), but the 
substances have not been fully described and their use in the 
estimation of potassium salts has given inconsistent results. A 
salt of the approximate composition Xa^Bi ( 8303)3 can be prepared, 
crystallising in yello\v, prismatic plates rapidly turning browm on 
pposure to air. On attempting to carry out estimations of potass- 
ium by precipitation as potassium bismuth thiosulphate and sub- 
sequent treatment of the precipitate with iodine, it was found 
that the results obtained were too high. Further, the amount of 
precipitate obtained appears to be influenced by the concentration 
of the reacting solutions ; the iodine value is not proportional to 
the potassium content of the solution investigated, and the volume 

obtained. 

tvi. J.o.G.i., 1922, 98 Ia.] H J E 


A Photochemical Test ior SUver in Thin Sections ol Ores. 

G Sm^tein and E. Wiess {Z. anotg. €hm., 1922, 124, 35i^- 
rfM) -On placing the section in a saturated solution of an iodide 

r^tLT^ibi.,™ 'Wosoope, showed the characteristic 

0 light. The authors propose investigating the practical 
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limits of this test, and also the light reaetion of silver sulphide, 
with the object of applying it to test for sulphur in metals by shaking 
them with a solution of a silver salt. W. T. 

Contradictious and Errors in Analytical Chemistry. III. 
The Separation of Zinc h^om Magnesium, Calcium, and 
Aluminium by I^recipitation of the Phosphates. IV. The 
Conversion of Alkali Sulphates into Chlorides. Friedrich 
L. Hahn [with (III) J. Doknauf and (IV) R. Otto] (Her., 1922, 
55. [H], 3434-^3436; cf. A., 1922, u, 873).— III. The separation 
of magnesium, calcium, and aluminium from zinc can be effected 
according to Voigt (A., 1910, ii, 74) by precipitation with phosphate 
in aramonical solution containing ammonium, salts whereby only 
the zinc remains dissolved. This method of separation has great 
advantages when only small quantities of foreign metals are present, 
but the subsequent operation of precipitating the zinc as the zinc 
ammonium phosphate cannot be effected quantitatively by simply 
boiling the solution until the excess of ammonia is expelled. 
Accurate results are obtained if the filtrate containing the zinc 
is treated with hydrochloric acid until just acid to methyl-red 
and subsequently with an excess of phosphate. If the solution 
is rich in ammonium salts, it is preferable to expel the bulk of 
the ammonia before addition of the acid, 

IV. Potassium cannot be separated from sodium as the per- 
chlorate or chloroplatinate if the metals are present as sulphates. 
The usual procedure of precipitating the latter with barium chloride, 
removal of excess of barium with ammonium carbonate, and sub- 
sequent volatilisation of the excess of ammonium salts, is inaccurate, 
since barium sulphate always carries do^vn alkali sulphate. This 
difficulty can be overcome by precipitating the barium sulphate 
in extreme dilution. For this purpose, moderately dilute solutions 
of sulphate and barium chloride are added simultaneously and at 
approximately equivalent rates to a small quantity of boiling 
hydrochloric acid. Pure barium sulphate is thereby precipitated 
in well-formed, coarse crystals which are readily filtered and washed. 
The presence of varying amounts of alkali chloride and even of 
nitrate in the sulphate solution Ls without influence. If ferric 
iron Is present, ammoniacal barium chloride solution must be used 
and the solution be acidified after the precipitation. H. W. 

The Carrying-down of Zinc by Copper Sulphide. I. M, 

Kolthoff and J. C. van Hijk {Pkarm, Weekhlad, 1922, 59, 1351 — 
1360). — The fact that zinc sulphide is almost always precipitated 
to some extent with copper sulphide from solutions of the two 
metals is not due to adsorption, since zinc sulphide is only with 
difficulty soluble in acids of low concentration. The precipitation 
of zinc from acid solutions by hydrogen sulphide depends on time 
and temperature, as well as on the concentration of zinc-, hydrogen-, 
and sulphide- ions, and is accelerated by presence of copper 
sulphide. 

In the quantitative separation of copper and zinc by hydrogen 
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sulphide, the time must be as short as possible. Ii sulphuiio or 
hydrochloric acid is used, the acidity must be at least 0*5N ; with 
the former, room temperature is best; with the latter, the gas 
should be led in at the boiling point. S. I. L. 

Some Applications of Sodium Peroxide in Analytical 
Chemistry. W. M. Sternberg (jScieTice, IW, 52, 162),— The 
decomposition of lead and zinc ores by fusion in an iron crucible 
with at least six to eight parts of sodium peroxide is rapid and 
complete. In the case of lead ores, the aqueous^ solution of the 
fused mass, after treatment mth 1'4 parts of oxalic acid to reduce 
the lead dioxide, is acidified with sulphuric acid, boiled, cooled, 
and the lead sulphate collected and washed with 5% sulphuric 
acid. It is then dissolved in a solution of ammonium cHoride 
or of ammonium chloride and sodium acetate, and titrated with 
ammonium molybdate. In the case of zinc ores, the fused mass 
is dissolved in ammoniacal ammonium chloride solution, the 
solution boiled, filtered, and washed with hot ammonium chloride 
solution, acidified with hydrochloric acid, boiled, and titrated with 
potassium ferrocyanide after the addition of hydrogen sulphide. 
It is necessary that the solutions should be standardised against 
a standard ore treated by the same method. A, A, E. 

Gravimetric Analysis. XXVI. Estimation of liOad. 

L. W. Winkler {Z. angew. Chem., 1922, 35, 662 — 663). — ^For the 
gravimetric estimation of lead in neutral solution, 100 c.c. of lead 
nitrate or lead chloride solution containing from 0'60 to 0*01 g. 
of lead is acidified vith 1 c.c. of normal nitric acid solution and 
boiled. Ten c.c. of 10% ammonium sulphate solution are slowly 
run in, and the whole is allowed to remain, then filtered. The 
precipitate is washed with 50 c.c. of a cold saturated solution of 
lead sulphate, and the edge of the filter washed with 1 — 2 c.c. of 
dilute alcohol. The precipitate is dried for two hours at 130"^. 
Modifications of the procedure necessitated by the presence of 
nitric or hydrochloric acid, and .salts of potassium or other metals, 
are discussed and details are given of the method of estimation of 
lead in crude lead, minium, lead chromate, and lead salts of organic 
acids. J. S. G. T. 

A New Sensitive Reaction for Copper, Thiocyanate, and 
Pyridine. G. Spacg {Bull Soc. Stiinfe Cluj, 1922, 1, 2S4— 291 ; 
from Ckem, Zentr., 1922, iv, 737). — The reaction consists in the 
formation of a light green precipitate when a neutral solution of 
a copper salt is treated with a neutral thiocyanate and a few drops 
of pyridine. The precipitate has the composition [CuPyjjfCNSlu 
and is almost completely insoluble in water. The reagent must 
be neutral and excess of pyridine must be avoided. The pjTridine 
should be added before the thiocyanate. One part in 300,000— 
800, OW of copper can be detected according to the conditions of 
experiment. For pyridine, the sensitiveness is one part in 2000 
and^for thiocyanate one in 50,000. G. W. R. 
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The Hindering of the Precipitation of Copper Sulphide 
by the Presence of Sodium Chloride. Wilhelm Biltz (Ber., 
1922, 55, [B]y 3393). — In a recent communication, Dede and Bonin 
(A., 1922, ii, 766) have shown that lead and cadmium sulphides 
are only incompletely precipitated in hydrochloric acid solution 
in the presence of relatively large quantities of the chlorides of 
the alkali or alkaline-earth metals. Similar observations have 
been recorded in the case of copper (cf. Biltz and Marcus, A., 1909, 
ii, 1011). Precipitation of copper sulphide is, however, quantitative 
in a 5% solution of sodium chloride. Magnesium chloride or 
camallite does not appear to have an inhibiting action, H. W. 

A New Microchemical Reaction for the Estimation of 
Copper. G. Spacu {Bull. Soc, Cluj^ 1922, 1, 296 — 301 ; 

from Chem. Zentr.^ 1922, iv, 737 — 738). — After precipitation of 
copper as copper p 3 rridine thiocyanate, CuPy 2 (CNS )2 (see this vol., 
ii, 40), the precipitate is separated in an appropriate apparatus 
(Rothe’s shaking funnel) by successive extraction with chloroform. 
The precipitate is then weighed, after removal of the chloroform 
in a vacuum desiccator. Alternatively, the precipitate may be 
ignited, and the copper estimated as cupric sulphide or cupric 
oxide. G. W. R. 

Volumetric Estimation of Copper, and its application to 
the Estimation of Reducing Sugars. Ed. Lasatjsse (J. Pharm. 
Chim., 1922, [vii], 26, 401— 406).— The precipitated cuprous oxide 
formed by the reducing action of the sugar on a cupro- tartrate 
solution is collected on a (jooch crucible and dissolved by means 
of 2 — 3 c.c. of nitric acid. The filter is finally washed with water, 
the total volume of filtrate and washings being kept below 25 — 
30 c.c. The nitrous acid present is then eliminated by adding 
2% permanganate solution drop by drop to the boiling liquid 
until the pink coloration just persists, and the latter is reduced by 
the addition of a few drops of alcohol. After boiling for a minute 
longer, the precipitated oxides of manganese are filtered off, the 
filtrate is made up to 100 c.c., and the copper is estimated iodo- 
inetrically in the usual way after the addition of an excess of sodimn 
acetate to displace free mineral acid. In order to obtain the best 
results in the estimation of reducing sugars, the procedure of 
Quisumbing and Thomas should be followed (A,, 1922, ii, 92) 
as a granular cuprous oxide is thereby obtained, which can readily 
be collected and w'ashed. The amount of dextrose is given by 
the formula 0'474a; +0*0001152:2, and of invert-sugar by 0*504x-^ 
0 0000871*, where x is the weight of copper reduced. G. F. M. 

lodometric Estimation of Copper in Bronze and Brass. 

G. Batta and G. Lathiers {Bull. Soc. chitn. Bdg., 1922, 31, 297 — 
302). — The application of the iodometric method of copper estim- 
ation to bronze and brass gives results w’hich arc of sufficient 
accuracy for many purposes. It is rapid and useful when electro- 
lytic methods cannot be employed. H. J. K. 
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Rapid Electrolytic Estimation of ^(lercury. A. dii MEHts 
(Bull ^QC, chim. Belg,. 1922, 31, 302-323; cf. Bottger, A., 1921, 
ii, 351). — A study of the factors which are said to cause inaccuracies 
in the electrolytic estimation of mercury. Good results were 
obtained with a platinum cathode, but gold wm found to be more 
suitable for the purpose as the mercury deposit is more adherent 
and so permits of the use of alcohol and ether for washing , in the 
case of other metals this should be done with water only as the 
more rapid method occasions loss. Experiments carried out with 
mercuric salts in presence of substances which form complexes 
give similar results \vith gold and platinum cathodes, but the method 
is more salisfactorv when simple acid electrolytes are used as 
solvents. The method is applicable to mercurous salts, which are 
oxidised before electrolysis. J. E. 


Constancy of the Titer of Permanganate Solutions, and 
DiSerent Methods of Standardisation. 0. Hackl (CAetw. 

1922, 46, 1065).— A/lO-soIutions of potassium permanganate 
made from the freshly prepared pure salt remained permanent, 
if stored in a dark place for one year, whereas solutions made 
from a ten-vear old preparation altered considerably in the course 
of a few^ months. Tests showed that the most satisfactory com- 
pound for use in standardisation of permanganate solutions is 
sodium oxalate. The composition of oxalic acid crystals and 
ferrous ammonium sulphate was found to vary within narrow lirnits, 
but these are sufficient to lead to discordant results in the titration. 

A. R. P. 


The Electrometric Estimation of Iron and Vanadium 
when present together. Erich Muller and Hans Just [Z, 
amrg. Chem., 1922, 125, 155— 166).— Eerrous salts and vanadium 
salts can be accurately estimated elect rometrically with perman- 
ganate. Eerrous salt.s are more vigorous reducing agents than 
the salts of quadrivalent vanadium, and the authors find that 
the}" can be estimated when together in the same w^ay. To the 
mixture, a decinormal solution of potassium permanganate is 
gradually added until there U a sudden change in the E.M.F. 
This imheates the end-point for the ferrous salt ; the titration is 
then continued until a second sudden change occurs which repre- 
sents the end-point for the vanadium salt. The latter titration is 
best carried out at about 70^ a.s the reaction is very slow at the 
ordinary temperature. VV. T. 

Electrometric Standardising of Titanous Solutions. W. S. 

Hendrixson and L. ll. Verbeck (,/. Amer. Chem. Soc.y 1922, 44, 
2382 — 2386). — A slightly acid solution of titanoys sulphate may 
be used to standardise solutions of potassium permanganate (►! 
potassium dichromate. The method consists in adding the titanous 
solution to the permanganate or dichroraate solution and measuring 
the E.M.F. of the solution toward a platinum electrode against 
a calomel electrode. The E.M.F. changes very rapidly at tlie 
end-point, w hieh is therefore made very precise ; in the case of 



AiTALrTICAL CHBMISTBY. 


U. 43 


(lichromate, the change in E.M.F. on adding a slight excess of 
titanouB ion to a slight excess of dichromate is about 0*6 volt, 
whiJst in the case of permanganate the change in E.M.F. is about 
0’9 volt. This difference makes it possible to estimate two sub- 
stances of quite different oxidising power in the same solution. 
The authors have investigated the estimation of titanous and ferrous 
ions by means of permanganate or dichromate, of ferric -iron and 
(lichromate or permanganate by means of a titanous solution, 
and have found that the method is trustworthy. J. F. S, 

New Method ior the Gravimetric Estimation of German- 
ium. John Hughes Muller (J. Amer. Chem. Soc., 1922, 44, 
2493 — 2498). — A new method of estimating germanium is described 
which is based on the precipitation of this metal as magnesium 
orthogerm anate and weighing the dried and ignited precipitate. 
Magnesium orthogermanate Ls a snow-white, infusible substance, 
which is prepared by the action of magnesium sulphate, ammonium 
.sulphate, and ammonium hydroxide on a solution of germanic 
acia. No precipitate is formed until the ammonium hydroxide 
has been added, and the reagents are added in the order named. 
Magne.sium orthogermanate is amorphous and is very soluble in 
(iilute solutions of acids, but after ignition it is only slowly dissolved 
by concentrated acids. It dissolves in w^ater to the extent of 
O’OOOOlb g. per c.c. at 20°. In a i^iixture of tw^o volumes of 
ainraonia (0'880) and three volumes of w^ater the solubilit}" is 
0‘00002 g. per c.c., whilst in an amnion iacal .solution of 10°’o 
ammonium sulphate the solubility is 0'00013 g. per c.c. at 26''. 
The estimation of germanium is effected by adding an excess of 
2A-magnesium sulphate to the cold solution of germanic acid; 
this is follow'ed by at least an e(|ual volume of 2 A- ammonium 
sulphate, and then ammonium hydroxide (0‘880) is added in 
amounts varying from 15 c.c. to 20 c.c. for each 100 c.c. of solution 
and the mixture stirred vigorously, raised to the boiling point 
for a few minutes, and kept for ten to twelve hours before filtering. 
The precipitate is filtered, waslied with a mixture of 90 c.c. of 
water and 10 e.c. of ammonia, dried, and ignited with free access 
of ah’. The results of the analyses are excellent. J. F. 

Analysis of Mixtures of Hydrogen with Paraffin Hydro- 
carbons. J. G. Ki.vo {Fuel, 1922, 1, 103—106).— The estimation 
of hydrogen in admixture with paraffin hydrocarbons is effected 
by fractional combustion over copper oxide at 280°, in an apparatus 
which is a modification of that of Jager {J. Gasbfdcuchiung, 1898, 
41, 764). Carbon monoxide and hydrogen are thereby consumed, 
whereas the paraffins remain unchanged. Chehic.il Abstracts. 

Identification of Methyl Alcohol in Liquids containing 
Ethyl Alcohol. I. M. Kolthoff {Pharm. Wcekblad, 1922, 59, 
12Q8 — 1274). — The method of Deniges (A., 1910, ii, 461), namely, 
oxidation with permanganate in presence of acid, removal of excess 
'nth oxalic acid, and testmg for formaldehyde with 8cliifFs reagent, 
''ill detect 0*05% of methyl alcoliol i% ethyl alcohol. The reagent 
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is best prepared as suggested by Elvove (A., 1917, ii, 341), and if 
kept in stoppered bottles is stable for long periods. The use of 
phosphoric acid in place of sulphuric acid, as recommended by 
Chapin (A., 1921, ii, 598), is found advantageoi^. 

The method can be applied to the examination of tinctures and 
medicinal preparations containing alcohol, without pteliminary 
distillation. The reagent will also detect formaldehyde in milk. 

S. I. L. 

Colour Reaction for Phenols based on the Use of Selemous 
Acid. Victor E. Levtxe [ ScieTi ^ e , 1920, 52, 207).^A reaction 
of great sensitivity and ^vide applicability consists in the fact 
that phenols in contact with a solution of selenium dioxide {0*5%) 
or sodium selenite {0-75%) in concentrated sulphuric acid give 
rise to characteristic green or blue colorations. On heating, or 
on the addition of water, the colour changes to brown or red. It 
is considered that the phenol causes the liberation of selenium, 
which then dissolves with a green colour in concentrated sulphuric 
acid to form selenosulphur trioxide. A list is given of phenolic 
substances to which the test has been applied. A. A. E. 

The Action of Proteins on the Phenol Reagent of Folin 
and Denis. Victor E. Levixe {Science, 1920, 52, 612 — 613).— 
The phosphotungstic-phosphomolybdic reagent of Folin and Denis 
(A., 1912, ii, 1011) is not specific for the phenolic group. The 
colour reaction is given by proteins, and in fact by a laigc number 
of inorganic and organic substances. The reagent appears to be 
aficcted by substances possessing more or less reducing properties 

A, A. E. 

Test for Sugar in Urine. Victor E. Levixe {Science, 1920, 
52, 391). — One to 2 c.c. of urine are heated for several minutes 
with 5 c.c. of a 2% solution of sodium tellurite in 10% sodium 
carbonate. Reduction to tellurium takes place in the presence 
of carbohydrates possessing a free carbonyl group. With small 
amounts of sugar, the tellurium forms a colloidal solution, which 
has a characteristic brown colour in transmitted light and is greyish- 
black in reflected light; larger amounts yield a greyish-black 
precipitate. A. A. E. 

The Partition Coefficients, and the Estimation by Extrac- 
tion of Organic Acids. Joii. Pixxow {Z. Vnters, Nahr. 
Genussm., 1922, 44, 204 — 209), — Acetic and formic acids form 
double molecules in ethereal solution, and the irregularities observed 
in the partition coefficient of the latter acid may be ascribed to 
this cause. Assuming that no double molecules occur in the 
aqueous solutions, the dissociation coefficients of the double mole- 
cules have the following values at 15*^ : acetic acid, 1'776; formic 
acid, A ll. The partition coefficients (water/ether) of the simple 
molecules at 15 are acetic acid, 2*21; formic acid, 2*38. At 
26*3° : formic acid, 2’79, Sugar has no effect on the’ extraction 
01 succimc acid from its aqueous solution. H. C R. 
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The Secondary S^trum of Hydrogen. A. C. Menzibs [Nature, 
192^jcllO, 876).— Siiberstein’s solution of the three-substance 
proi^m, applied by him to the case of neutral helium, has been 
modified so as to apply to hydrogen, and the value of N has been 
corrected so as to account of the fact that with 'two electrons 
instead of one, the correction to the mass of the electron for the 
finite mass of the nucleus is no longer the same. Frequencies 
have been calculated from the formula v~N^ ( 1 jv 1 1 

1 jm^^) where iVgg = Ah( 1 +m/3/) . Forty-seven lines in the Secondary 
spectrum of hydrogen were found to agree with the calculated 
values within an absolute error of one unit of frequency. The 
frequencies are regarded as a kind of ‘'summation tone,” being 
the sums of a Balmer or a Paschen frequency and a frequency in 
the ultra-red- In several cases, a physical similarity of behavioxir 
was common to ” series ” of the lines grouped according to values 
of m and n. A. A. E. 

Spectrum of Active Nitrogen ae Afiected by Adnuzture 
of the Inert Gases, with a Note on the Origin of the Cyanogen 
Spectrum. Loan Rayleigh (Proc. Hoy. Soc., 1923, [A], 102, 
453 — 459). — The afterglow accompanying the reversion of active 
nitrogen to ordinary nitrogen was shown by Fowler and Strutt 
(A., 1911, ii, 678) to be composed of a selection of the first positive 
bands of nitrogen. The addition of inert gases to the nitrogen 
produces considerable changes in the intensities of these bands. 
The maxima of the three groups of bands, green, yellow, and red, 
are shifted towards the red. The addition of helium, neon, or 
argon makes the red group as a whole, more intense at the expense 
of the others. The mov^ement of the bands is proportional to 
the concentration of the inert gases present. Evidence is adduced 
for the belief that the red aurora line, A 6320, is due to the presence 
of nitrogen and helium in the upper atmosphere. It is not yet 
determined whether the effects on the after-glow' spectrum are 
produced in the electric discharge or in the process of the after-glow. 

The influence of carbon in developing the cyanogen bands is 
discussed. W. E. G, 

The Carbon Arc Spectrum in the Extreme Ultra-violet. 

F. Simeon [Proc. Hoy. Soc., 1923, [A], 102, 484-^96),— Measure- 
ments are made of the ultra-violet Un^ of the carbon arc sj^trum 
by means of a vacuum grating spectrbg^|4^ Colour sensitised 
Schumann plates were used both for the e^eme ultra-violet aa 
well as for the ordinary violet region. A table is given of the wave- 
lengths and intensities of the lines observed, and comparison made 
with the values of other w'orkers. Some of the lines photograpl^ed 
In the Lyman region have not been mentioned by any previous 
VOLw nYYTV ii 
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worker, and some of the lines in the higher orders of ^pectrum 
have been shown to consist of close groups of lines, - Th^ line 699*0 
attributed by Lyman to helium is due to carbon ae an 

impurity in the helium. The lines in the Lyman regioni-t 1194, 946, 
858, 687, ‘651, 640, 599, and 595 have not been previously observed 
in the arc spectrum of carbon, but these lines correspond with 
prominent lines in the “ hot spark spectra of Millikan, Groups 
at 1657, 1329, 1260, 1194, 1036, and 651 have been resolved-into 
a number of lines. W. E» G. 

The Spectrum of Neutral Helium. Ludwik Silbebstein 
(Nature, 1923, 111, 46— 47).— In reply to Raman’s criticisms (A., 
1922, ii, 803), it is shown mathematically that the probability 
that the forty -five coincidences previously described are fortuitous 
is less than 1-7 x 10”^^; it is further claimed that the use of the 
value 109723 for the Rydberg constant in the formula appUed to 
the case of the neutral helium atom {with two electrons) is justifiable. 
It is now found that the whole diffuse series of singlets, IP^mD, 
is represented by the formula v— 4iV'(18 , 2n/20 . 4)rz:A" (9 . n/10 , 2), 
two final and one initial quantum numbers being fixed. The 
possibility of reducing 4^" to N, based on the fact that all numbers 
are even, is mentioned but not discussed ; physically interpreted, 
it would mean that the helium nucleus attracts each of its electrons 
with only one -half of its total charge, as if its lines of force formed 
two bundles, each entirely engaged vith one of the two trabants. 

A. A. E. 

Relative Visibility of Spectra when an Electric Discharge 
is Passed Through the Vapours of Alkali Amalgams, F, H, 

Nev^ak [PkiL Mag., 1923, [vi], 45, 181 — 189). — The relative 
intensities of the spectra of the alkali metals and mercury have 
been examined by placing alkali amalgams in an electric discharge 
tube. For sodium and mercury the spectrum of the former was 
prominent at all temperatures, but below 1 00'^ the mercmy spectrum 
was the brighter. At 200°, the mercury lines arc almost entirely 
masked. At this temperature, a very brilliant yellow' radiation 
is emitted, which forms a very convenient source of the sodium 
/)-line8. The ionising potentials of sodium (5*13 volts) and 
mercury (10*2 volts) and the partial pressui'cs of their vapours 
are the t^vo main factors operative in determining the intensity 
of the spectra. At low vapour pressures, the atoms of both sodium 
and mercury will be so far apart that the electrons attain the 
necessary energy tq ionise the mercury atoms before inelastic 
collision occurs. Lader these conditions, approximately equal 
numbers of mercury and sodium atoms will be ionised. As the 
temperature rises, the density of the vapour increases, and the 
electrons attain less frequently the speeds corresponding with 
10*4 volts, so that although the number of mere u it atoms will k 
far more numerous that those of sodium, the actual number of 
the former ionised will be very small. Thus at 200® the mercury 
ImeS are suppressed. Except in the case of potassium, where the 
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lines are laint afe aU J^m|>erature8, the other alkali amalgams show 
similar p^eiiQmenaV * W. E. G. 

The Exditotion of the Mercury Spectrum. The Influence 
of Helium. Georges DtrARCiN {Compt. rend,, 1922, 175, 
962 — 956).— An examination of the radiations emitted by mercuiy 
vapoRT traversed by electrons of different velocities showed that 
wherf^e speed of the electrons is slightly greater than the critical 
ionisation velocity a large number of the arc spectrum lines are 
obtained, these being due to collisions between electrons and mercury 
atoms. When the conditions are such that the electron charge 
is neutralised, a luminous region appears near the electrodes the 
spectrum of which also exhibits the characteristics of that of the 
mercury arc. The author concludes that the emission spectrum 
appears to depend on the ionisation of the atom and notes the 
conditions under which certain of the lines become visible. In the 
presence of helium and with a potential greater than 204 volts, 
considerable modifications of the mercury spectra take place. 
Details of the variations in intensity and the appearance of new 
lines are given, the action of helium being apparently selective on 
certain lines as in the case of cadmium (cl. Collie and Watson, A., 
1918, ii, 383). H. J. E., 

Spectroaualytical Investigation of a New Element in the 
Terbium Group and the Arc Spectrum of Terbium. Josef 

]VL\ria Eder {iSitzungsber. Akad, Wien, Maik.-naturiL'iss. 

Khss,, 1922, [iia], 131, 199—298; cf. ibid., 1920, 129, 422).— 
The determination of the spectra of a number of terbium ^ 
dysprosium, and gadolinium fractions has led to the discovery of 
a new clement giving a well-defined and characteristic line spectrum, 
[his element, which Avas present in a fraction between terbium 
md dysprosium, is named If cl^ium. The linos of the new element 
ire weakened in the sjiectra of the fractions rich in terbium, and 
ire practically absent in the spectra of the dysprosium fractions. 
In agreement with the observations of Eberhard, no evidence has 
been found for a new element in the fractions between terbium 
and gadolinium. 

Many thousands of lines of the terbium S|)eotrum have been 
measured between A 7267 and 2400 A., and compared with the 
measurements of Urbain, Eberhard, and Auer. W. E. G. 

The Line Spectrum of Vanadium in Fused Salts. A. be 

Gramont {Comjiit. rend,, 1922, 175, 1129—1133; cf. A,, 1921, 
ii, 73),— .1 solution of vanadium i)entoxide in fused stKlium earboii- 
[ate was used in order to ascertain the limiting quantity of vanadium 
capable of spectroscopic detection. T'he Results ait‘ sJiohb in two 
tables which give, for visual and photographic observation, re> 
spectively^the smallest quantity corix'sponding with each lino 
pa the speSirura. Non-conducting materials w hich contain vanad- 
hmn give good spark siiectra which are in aocordaiun' with the 
lauthor's observations. H .1 V. 
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Ahsorption of Light by Chlorine. Jfi van Halban and 

K. SiEDENTOPP {Z. pkysifcal. Chem,, 1922/ 4()3, > 71^90), -—The 
absorption of light by chlorine between 254 /*/a and o43 pp has 
been determined for nineteen wave-lengths, using lines of mercury, 
zinc, and cadmium, and between 383 pii and 451 p., usmg s Kitra- 
lamp for twelve M'ave -lengths. The method of observation wis 
the previously described photoelectric two-cell arrangement (A., 
1922, ii, 332). The results show that within the pressureI%ango 
investigated (760 niin. and doBTiwards) Beers law is true. The 
absorption curve show's a maximum in the ultra-violet at about 
334 fifi and a minimum in the yellow', T’rom yellow to red, the 
absorption again increases, and reaches a maximum which probably 
lies between 614 pp and ^3 pp. No difference could be observed 
between the absorption of dry and moist chlorine. J. F. S. 


The Ultra-violet Absorption Spectra of Toluene and the 
Xylenes. F. W. Klinostedt {Co}npt. rend., 1922, 175 , 1065— 
1067), — The ultra-violet absorption of hexane solutions of toluene 
and of the xylenes was measured, and details of the position and 
form of the bands are given, together with a diagrammatic repre- 
sentation. Toluene exhibits sixteen bands, as compared with 
eight for benzene in the same region ; the intensity of absorption 
is a little greater than that of benzene. The bands are divided 
into four groups, in each of whicli intensity decreases with wave- 
length. Three large bands are observed with o-xylene and five 
with m-xylene, w'hilst in the case of p-xylcnc the absorption 
coefficient is about four times as great, and the spectrum contains 
twelve bands arranged in three groups. H. J. E. 


Colour and Chemical Constitution. XY. A Systematic 
Study of Fluorescein and Resorcin-benzeiu. James Moir 

{Trans. Roy. Soc. S. Africa, 1922, 10, 159—164; cf. A., 1922, 
ii, 333). The quantitative study of the colour of compounds of 
the phenolphthaiein type has been continued. The results pre- 
viously recorded for the bromophcnolphthaleuis (A., 1921, ii 365) 
arc restated in another form. The different positions open to 
^bstitution in the phenolphthaiein molecule are lettered as shown. 
The comp modifica.tion due to the introduction of bromine into 
any particular position can be expressed by a factor, the “ dicyclic 
A L factor," by which the characteristic 

r Y of phenolphthaiein must be 

4 j. V /I L ^ultiplied to give that of the derivative, 


^C0,H 


multiplied to give that of the derivative, 
These factors, for the respective positions 
are : a and d, 1-018 ; b, 1-002 ; c, /, and g, 
l-0i45; c and k, 1-0270;. i and /, 1-0235; 
j and k, 1'0125. If two or more positions 
are substituted, all the corrcspondinftfBctois 

the derivativp Tf used in calculating the colour of 

tlie denvatue. The colour factors for chlorine and iodine are 

Similar factors liave been worked out for various substituents 
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in fluorescein, X=493^. For bromine, the factors for the different 
poeition^^: a 1-0162; h, 1-0000; c, 1-0091; / and k, 

10122; £ ^^d j, f‘0157. The factors for nitro-derivatiyes are 
very to those for bromo-derivatives, the methyl factors 

are smaller and the methoxy-factors smaller still, the largest being 
1-006. The hydroxy-factors are smallest of all, and in sodium 
hydroxide solution the hydroxy- derivatives have their. absorption 
bands^ in thi6 same position as fluorescein itself. Gallein and 
hydrbkyquinolphthalein are exceptions to this rule. 

Resorcin-benzein, which is fluorescein without the carboxyl 
group, is practically identical with fluorescein in alkaline solution ; 
the absorption band is at X492. A few derivatives which have 
been examined show that the colour factors for the /, y, j, and k 
positions are the same as those of phenolphthalein. fn the phenyl 
ring, the effect diminishes in the order d, c, 6, but is still positive 
for by although in fluorescein it appears to be nil for this position. 

E. H. R, 

Ultra-violet Absorption Spectra of Alkaloids of the iso- 
Quinoline Group. Papaverine and its Hydrochloride. 

Pierre Steiner {Vompi. rend., 1922, 175, 1146 — 1149). — A com- 
parison of the absorption spectra of papaverine with those of iso- 
quinoline and veratrole, the substances of which the alkaloid-is 
constituted, shows that it is similar to that of i^oquinoline but 
simpler. The simplification appears to be due to the veratrole 
group, which also determines a displacement towards the red and 
an increase in absorption. The spectrum of the alkaloid is similar 
in ethereal and in alcoholic solutions ; in the latter, a shifting of 
four bands towards the red is observed. The combination with 
hydrochloric acid causes a fusion of three absorption bands 
exhibited by the alkaloid together with a general displacement 
towards red and increa.se in absorption. The spectrographic 
method applied to the detection of papaverine permits of the 
recognition of 0-03 mg. in 2 c.c. of solution. H. J. E. 

Kinetics of Photochemical Reactions. Kuholf Weg- 
3 CHEIDER {Z.physikal. Chem., 1922, 103, 273 — 307). — A theoretical 
[>aper in which the law'S of photochomical kinetics are developed 
the basis of the assumptions made for ordinary chemical reactions. 
Van't Hoff’s law of the proportionality between the amount of 
chemical change and the amount of light absorbed hold.s when 
the conversion of only one molecular species into the reactive 
condition by the light determines the velocity of the reaction; 
that is, the spontaneous return of the active molecules into the 
inactive form may be neglected and all other partial reactions 
of the total change take place instantaneously. It is to be 
expected that the law will not hold for the total reaction if the 
photosensitive molecular species is in excess of the other molecular 
species participating in the reaction ; this is particularly the case 
in changesiwhich have proceeded nearly to completion. Einstein's 
equivalent law determines, for energy storing reactions, the velocity 
constant of vanT Hoff’s formula, or gives at least the upper limit 
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for the total reaction. An upper limit of the only, can 

be obtained by thermodynamical method^ for ^ergy storing 
reactions. Velocity equations liave been integrated on the 
assumption of vaivt Hoff’s law and a liomogeneous parallel beam 
of light, for a system which is continuously agitated and in which 
the light is absorbed either by a molecular species which is being 
destroyed by the reaction or by a sensitiser, which may have a 
constant concentration or may be produced by the reaction. A 
number of other possibilities and conditions in the reactions are 
also theoietically considered. It is also showm that when in a 
given reaction two photosensitive molecular species are present 
it is not likely that the velocity of reaction ^vill be proportional to 
the product of the two quantities of absorbed light, but rather 
is a proportionality between the velocity and the second or higher 
powder of the light intensity to be expected if a slower subsequent 
reaction requires the participation of several activated molecules 

J. F, S. ■ 


Photochemical Decomposition of Hydrogen Peroxide. 

Chk. WtsTHER {Lanske Vid. Sekk. MaL-phjs. Medd,, 1920, 2 
3~I8; from Chem. Zenir., 1922, iii, 981),— Hydrogen peroxide 
in the presence of potassium ferrocyanide in dilute solution is 
decomposed on illumination with ultra-violet light, The reaction 
proceeds at first slow’ly, then more rapidly, and finally slows down 
This decomposition of hydrogen peroxide is attributed to the 
formation of a catalyst W the influence of light on potassium 
ferrocyanide solution. The production of the catalyst increases 
with the time of illumination and reaches a maximum which 
depends on the amount of energy of the ultra-violet radiation and 
also, to some extent, on the concentration of hydrogen peroxide 

G. W. R. ' 

Spacial Progression of Photochemical Reactions in Jellies. 

A. Benk.-itii and K. Schaffganz {Z. phyi^ikal. Ckem., 1922 103* 
I39~l;)4},~ The photochemical actions between ferric chloride 
and tartaric acid, silver l)romide, and chlorine water have been 
examined when the reacting substances were uniformly distributed 
through vanoiis jellies such as silicic acid, starch, ‘eiKr.alburain 
gelatin, and yanous animal membranes. It i.s slioum that the 
propssion of photochemical reactions in jellies proceeds accoidini; 
to Lamberts law if the jelly absorbs the active rays, but if the 
jelly docs not absorb tho.se rays then the jirogression of Iho reaction 
IS proportional to the time. From the c.vjieriiiient.s on the decom- 
position of chlorme water it is .shoivn that the photosensitive com 
ponent 1^1 the hypochlorite-ion. Organic jellies L to Z "s 

ruuLBBOjf, and tfABOLD Jacob ,Stehn (T., 1923, 123 , 186-197). 
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SpeciropltotoeleGj^cal Sensitivity of Argentite (Ag^). 

W. W. COBLRNTZ Bur. Standards t 1922, 18, 265 — 280 ; Sci. 
Paper, No. 446).— A study of the effect of crystal structure on 
the photoel^trical sensitivity of silver sulphide. A comparison 
is made between the results for acanthite (A., 1920, ii, 212), and 
those now obtained for argentite. Appreciable changes in the 
electrical resistance of argentite and acantJiitc occur when these 
substances are exposed to wave-lengths of light extending from 
0-3 — maxima being obtained at 1-35 fi and 0-41 fi. Argentite 
reacts slightly to radiation of wave-lengths 0*5 to M /x, whereas 
acanthite shows a strong photoelectrical sensitivity in this region, 
Xhe maximum at 1‘35 ft is symmetrical in the former, and unsym- 
metrical in the latter case. The maximum shifts to short wave- 
lengths at low temperatures. The photoelectrical reaction of 
argentite differs from that of acanthite in being free from an induced 
photonegative polarisation. On increasing the intensity of the 
radiation, in both cases, a more rapid change is produced in the 
long wave-lengths than in the short wave-lengths, and the maximum 
photoelectrical sensitivity is shifted toward the long wave-lengths. 

Mechanical working of the crystals of acanthite and argentite 
lowers the photoelectrical sensitivity. The worked specimens of 
these minerals give practically identical infra-red maxima at low 
temperatures, the effect of temperature being less than in the 
naturally occurring crj'stals. Thus, apart from the effect of crystal 
structure, silver sulphide has a characteristic photoelectrical 
response spectrum. Crystal structure has, however, a marked 
effect upon photoelectrical sensitivity, W. E. G. 

The Excitation of Characteristic X-Rays from Light Ele- 
ments. J. C. JIcLennan and (Miss) M. L. Ciark (Proc, Hoy. 
Hoc^, 1923, [A], i02, 389 — tlO). — Following the method of Hughes 
(A., 1922, ii, 184), the critical absorption wave-lengths of the K- 
and //-series were determined for the elements boron, glucinum, 
and lithium, and the critical absorption w'ave-Iengtbs of the 
i-series for carbon. The following values were obtained : carbon, 
i-series, X— 166*7 A.; boron, X-series, X=::i83*6 A., L-series, X= 
292-2 A.; gJucihuni, A'-series, A— 118*2 A., A-series, X=^428-l A.; 
lithium, X-serie.s, X -290-S A., A-serie.s, A-- 1019-0 A, The result 
for the A -scries for boron is in good agreement with that obtained 
hy Hughe.s, but con sit I era ble difference occurs betw-een the re- 
spective values for the A -series. The critical absorption X-wavo- 
lengths for lithium represent the first tw'o members of a sf rie.s with 
a frequency formula given by i'— beginning approx- 
imately at 387*7. A., and extending to 290*8 A. The model of 
the atom put forw'ard by Bohr makes no provision for this series. 
TKo wave-lengths for the A'-series for glucinum would extend 
from about A~157*6 A. to A— 118*2 A., and the configurations 
4;— 4,j, would appear to provide a spectral series with limits 
approximating to the above wave-lengths. 

For the elements from pdassiiim to ghjeinuin, the sqjjarc reftfa 
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of the critical potentials for the A'-series are teiy ^sely propor- 
tional to the respective atomic numbers, but Jithiu^ heUum, and 
hydrogen show a departure from the linear relation . , The results 
however, support the view that the Lyman ultra-violet series for 
hydrogen is the K X-ray series of this element, and also that the 
convergence wave-length of the X-series for helium is approximately 
X=485-5 A. The Moseley law which is known to apply for the 
X-series of the heavier elements ceases to apply for elements %hter 
than argon, but a linear relationship obtained between the atomio 
numbers of the lighter elements and the exciting voltages of their 
X-series merges into the ordinary Moseley law when the element 
argon is reached. W, E. G, 

Corpuscular Spectra and the Photoelectric Efiect. Maurice 

DE Broglie and Louis de Brogue (Comp, rend., 1922, 175, 
n3&-1141).— Whiddington has stated [Phil Mag., 1922, [vi], 
43, 1126) that corpuscular rays were not ol^erved when h(v— v,) 
is less than v being the frequency of the exciting radiation 
and Vc that of the critical discontinuity c. The authors point out 
that under these conditions the rays are much less easy to obtain. 
Further, Whiddington’s generalisation that the X-rays of tungsten 
do not excite corpuscular rays in the case of elements of atomic 
number greater than 50 does not appear to hold in the case of 
barium (Atomic No. —56), where very feeble rays were observed. 
This was also the case with iodine (Atomic No. =53), but no visible 
rays were obtained ivith samarium (Atomic No. =62). The vari- 
ation in intensity of the corpuscular rays excited by a radiation 
of frequency v is calculated ; the total energy of the corpuscles 

composing the ray is and if is replaced by its value 

as a function of the atomic number, the expression may be regarded 
as such a function. Brilloiiin’s theory (Compt. rend., 1920, 170, 
274), introducing the idea of thermal agitation on electronic impact, 
is briefly discussed, and it is stated that its developments are not 
inconsistent with the exiierimental results obtained with respect 
to the photoelectric effect of X-rays. H. J. E. 

Dielectric Constants at the Critical Temperature. W. 

Herz [Z. physikal. Chem.., 1922, 103, 269— 272).— The author 
has calculated the dielectric constant of thirty-three liquids at 
the critical temperature . These substances at ordinary temperature 
have dielectric constants var^^g between 8M and 1-491 . The 
die^tric constant at the critical temperature ought theoretically 
to be constant for all substances, The author finds that although 
the value is not constant it shows a decided tendency toward a 
constant value; the calculated values vary between 2*40 and M7. 

J, F. S. 

The c ^dj Potential at the Interface Barium Sulphate- 

ptysM. Chem., 1922, 103, 260— 
dependence of the I potential of barium sulphate on 
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the concentn^n of«j^he barium-ions'lias been determined by means 
of E.M.F, m^urembnts. The experiments lead to the conclusion 
that in order to explain the ^ ^potentiai, the bariumdons and all 
other ions present must be taken into account. The observed 
dependence of the ^ potential on the concentration of barium-ions 
cannot be deduced from the dependence of the e potential on the 
barium-ion concentration, when the changes of « are evaluated 
by the. method of Chapman {PhiL Mag., 1913, [vi], 25, 475), and 
of Herzfeld {Phjsikal. -Z., 1920, 21, 28), in which the adsorption 
neglected. J. F. S. 

Curves of Electrocapillarity in Non-aqueous Solutions. 

H. Wild {Z. physikal. Chem., 1922, 103, 1—38). — ^Elcctrocapillarity 
curves have been constructed for saturated solutions of potassium 
chloride, potassium nitrate, mercurous nitrate, and also for nitric 
acid in each of the two liquid layers of the liquid pairs water and 
amyl alcohol, phenol, furfuraldehyde, ethyl acetate, ethyl ether, 
aniline, chloroform, propyl alcohol, and tsobutyl alcohol, re- 
spectively, the whole system in each case being in partition equilib- 
rium, The results show that two such solutions in equilibrium 
have the same Nemst potential tt^— - xg towards a given metal. 
This equality is true within the limits tvith which the absolute 
potential can be deduced from the electrocapillarity curves, that 
is, 5 — 10 m.-volts. With the same accuracy, it is deduced that 
the tension at the interface between the two phases at equilibrium 
TTj is zero or smaller than 5 — 10 m.-volts. This behaviour is true 
for all the cases examined, and can be held to be a general rule 
for aU solvents, but the generalisation of the rule to aU ions would 
be unsafe, for it is quite possible that the capillary active ions 
may behave differently in different cases, particularly in those 
cases where well-marked ion adsorption potentials are shown. In 
these cases an additional potential difference must be noticed, 
namely, that due to the partition of the ions. J. F. S. 

Forces at the Boundary between Pliases. Emil Bauer 
{Z. physikal. Chem., 1922, 103, 39—42). — A theoretical paper in 
which, on the basis of the experiments of Wild (cf. preceding 
abstract), the author discusses the origin of the potential difference 
at the boundary between two liquid phases. In an earlier paper 
(A., 1916, ii, 231), the author expressed the view that the potential 
difference was due to ion adsorption, whilst Beutner (A., 1918, 
ii, 214; 1919, ii, 263) maintains that a partition of the ions between 
the phases is the cause. The author now shows that his view is 
supported by the clectrocapiliarity measurements of Wild. 

J. F. S. 

Theory of Electrocapillarity. I. Electrocapillary Pheno- 
mena in Non-aqueous Solvents. A. Frumkin {Z. physikal, 
Chem., 1922, 103, 43 — 54). — Curves of electrocapillarity have been 
determined for 0*1 A- and A- -ammonium nitrate, A'-sodium 
bromide, and A"-sodium iodide in methyl alcohol, 0-2 A"- ammonium 

3* 
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nitrate, A’^-lithium chloride, and A^-sodium iodide in jfethyl alcohol, 
iV'-Uthium chloride in mixtures of ethyl alcohol and water, 0-9iV- 
lithium nitrate, 0*5i\r-lithium chloride, and iV^-ammonium thio* 
cyanate in acetone, A^-ammonium thiocyanate and HAT-sodium 
iodide in pyridine. The results show that the activity of the 
anion in these solutions manifests itself in exactly the same way 
as'^ in aqueous solutions. The maximum in these solutions, when 
compared with aqueous solutions of corresponding composition, 
4s found to be displaced to the left, that is, it corresponds with a 
smaller cathodic polarisation. J. F. S. 

Theory of Electrocapillarity. II. A. Frumkin {Z. physikal, 
Chem., 1922, 103, 55—70; cf. preceding abstract).— It is sho^n 
that the whole of the electrocapillary phenomena are governed 
by the equation dy— wliere y is the thermodynamic 
potential in the solution containing m ions, ^ is the potential 
difference of solution /metal, and T* the number of ions which 
must be added to the solution so that Hi remains constant when 
the surface of the metal is increased by a unit. The values of 
dy/d^ and E, the quantity of electricity combined with ions, 
have been determined experimentally for 2iV-8ulphuric acid 
saturated with mercurous sulphate, E (calc.) 39x10“* coul./cm.^, 
E (obs.) 39x10“® coul./cm2. ; A^-sodium chloride saturated with 
mercurous chloride, E (calc.) 50x10"® coul./em^., E (obs.) 47x10"® 
coul./cm^. ; A^-potassium hydroxide saturated with mercuric oxide, 
E (calc.) 21 X 10"® coul./cml, A (obs.) 17 X 10"® coul./cm® ; A^-potass- 
ium nitrate and O-OlA^-potassium iodide saturated ^vith mercurous 
iodide, E (calc.) 80x10"® coul./cm.^, E (obs.) 90x10"* coul./cm.®, 
with the results stated. It is shown that the Lippmann-Helm- 
holtz differential equation for solutions is tnie both for those with 
normal electrocapillarity curves and for those with abnormal 
curves. The potential of a dropping electrode always coincides 
wth the value given by the corresponding elcctrocapillarity curve. 
A potential difference exists between mcrcurj^ on the one hand and 
w^ater, methyl alcohol, ethyl alcohol, and acetone on the other 
when the surface layer contains either ions or adsorbed molecules 
of a dissolved substance. In investigations of the present type, 
it is necessary to differentiate betw’cen therm cd\Tiamic and electro- 
capillary solution tensions, ' J, F. g. 


Decomposition Tensions of Fused Mixtures of Sodium 
Hydroxide with Zinc Oxide or Cadmium Oxide. L, Rolla 

and R. Salani {Gazzetta, 1922, 52, 28&-3 13). —Experiments 
simdar to those of Sacher (A., 1902, ii, 120) have been made on 
mixtures of rnolten sodium hydroxide \rith zinc oxide or cadmium 
oxicte. i^used sodium hydroxide shows two points of cathodic 
ecomposition, the lower one, 1-20 volts, corresponding with the 
ISC Mge potential of the hydrogen -ions ; the higher point, corre- 
discharge potential of the sodiuradons, has the 
™lue 2^08 TOlts at 460”, 2-13 volts at 412°, and 2-24 volts at 364° 
witfi the mixtures containing zinc or cadmium oxide, the decora- 
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jKwition ocou^ing 10 tliat of zinc or cadmium hydroxide, the dccOin* 
pozition tensions for the zinc- and cadmium-ions being, respectively, 
1’80 and 0*89 volts. T. H. P. 

The Electrolytic Dissociation of Dibasic Acids. Deter- 
mination of the Second Dissociation Constant of Acids &om 
Electrometric Measurements. ErikLaesson {Z. anorg. Chem. 
1922, 125, 281 — 294). — The author applies the theory of Bjerrum 
(A., 1919, ii, 9) to the ionic equilibria in a solution which contains 
the neutral salt and the free dibasic acid. He shows how the 
second dissociation constant can be calculated from the hydrogen- 
ion activity measured electrometrically. The results obtained 
agree well with some earlier results obtained by the conductivity 
method. W. T. 

Formic Acid. II. Electrolytic Dissociation of Formic 
Acid. Fb. AtTBRBACii and H. Zeoun {Z. pkymkeU. Chem., 1922, 
103, 178 — 199). — The electrical conductivity of formic acid and of 
godium formate has been determined over a wide range of con- 
centration at 18'’, It is shown in agreement with earlier investig- 
ators that small quantities of formic acid and sodium formate 
are decomposed at the platiniw^d electrodes. The decomposition 
has been investigated and in the case of the formate shown to 
consist in an oxidation to sodium hydrogen carbonate and to be 
due to the oxygen occluded in the platinised electrodes. This 
disturbing factor may be removed by suitable treatment of the 
electrodes with hydrogen before the measurements. The limiting 
value of the molecular conductivity of sodium fonnate at 18'* is 
extrapolated to 91, and from this value the limiting value for 
formic acid is calculated to be 362*5. Tlie dissociation constant 
for formic acid is shown to be inconstant and to vary with increasing 
dilution from 2*05 x 10"* to T91 X 10"*, and this difference is shown 
not to be due to experimental error. Formic acid belongs, there- 
fore, to the acids of medium strength which do not follow the law* 
of mass action closely. Values have been calculated for the 
electrical conductivity of formic acid whicli agree with the experi- 
mental values exactly, over the whole range of concentration, on 
the basis of Ghosh’s hypothesis. J. F. S. 

The Anomaly of Strong Electrolytes, Henry J. S. Sand 
(PAf7. May., 1923, [vi], 44, 129 — 144). — A critical examination 
of the theories of Ghosh (A,, 1918, ii, 215, 348, 392, 790), and of 
Milner (A., 1918, ii, 148). Employing tiie Boltzmann theorem 
and the Bom theory of the potential energy of a pair of attracting 
ions, estimations, are made of the degree of association of a com- 
pletely ionised electrolyte immersed in a medium of uniform 
jlielcctric constant. It is shown that tJie probability of the two 
ion.s of a binary electrolyte (A'/lO-soIutions) being in contact in 
a given .small volume i.s only 8*1 times as great as the probability 
of tljeir occurfence in any two volumes of the same size .so situated 
iliat the attraction between the ions is negligible. The hypothasis 
of complete ionisation in the ease of salts like sodium chloride is 

3*~2 
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thms completely established. It is shown that a prhponderatiiig 
proportion of the ions will be subject to the inverse square law 
of electrical action. 

The relation PV —%BT -~\RThJ{h) obtained by Milner from the 
Clausius’ virial theorem can have only approximate validity. 
The Ghosh theory of the “ crystalline” arrangement of the ions 
in aqueous solutions is criticised, and it is concluded that the space 
lattices in this theory are merely theoretical distributions of 
reference.” The deductions from Ghosh's and Milner’s osmotic 
pressure formulae arc compared with the experimental results. 
The agreement between the mean experimental values of (2— i) for 
univalent binary chlorides in aqueous solutions and the same value 
derived from Ghosh’s formula is good ; the agreement at the higher 
concentrations is better than that attained by Milner’s theory. 

^ W. E, G. 

Relationship between the Specific Heat of Lirpiids. W. 

Herz {Z. anorg, Chm., 1922, 125, 295— '300).~A theoretical paper. 
It is shown that the specific heats of liquids at two-thirds their 
critical temperature divided by the values at onc-half the critical 
temperature gives a fairly constant value. This constant for the 
twenty organic liquids quoted is about 0*8. Liquids in a homo- 
logous series show an increase of about 9 for the introduction of 
a CHg group, but with aniline-dimethylaniline there is an exception, 
the (fifEerence being very small; in this series, the specific heat 
decreases with increasing molecular weight. In homologous series, 
the molecular heat of evaporation increases about 10 for each 
CHg ^up, but there are many exceptions. The introduction of a 
chlorine atom in place of a hydrogen atom increases the molecular 
heat of evaporation by about 9-5 units, the introduction of a second 
chlorine atom has a less effect. A double bond low’crs it by about 
two units. w T 


[Determination of Boiling Points.] Boiling Points of 
Ammonia, Sulphur Dioxide, and Nitrous Oxide. F W 

Bergstrom {J. Physkal CUm., 1922, 26, 876-894).— A comparison 
has been rnade of the efficiency of single- walled and vacuum- 
jacketed boiling vessels. It is found that the boiling point of 
ammonia, determined in a single- wailed vessel, is about 0*2^ high, 
even with internal electrical heating. Determination in a Cottrell 
tube reduces this error. Boiling points may be determined occur- 
a e y in a vacuum-jacketed vessel at temperatures as low as — 90*, 
^vm such cases a correction should bo apidied for the depth of 
immersion of the bulb, and there sliould be no uncooled stem. 

u 4 . ^PP^tatus can be used successfully, at temperatures 
unrl ^^tter equilibrium between vapour 

elimmS .1 k uncertain temperature corrections are 

lin 7 i?<l I'e ^ apparatus, and a smaller quantity of 

been following boiling points have 

to ITo .+0 “ - 33-41»|o”', sulphur 

WUJ ±0’1 , and nitrous oxidii, -89'5'±0'2° 

J. F. S. 
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Application of the Method of Continuoua Variations to 
BbuUioscoplh Ph^omena for the Determination of Double 
Salts in Solution. F, Boubion and E. Rodyee {C(mpt. rend,, 
1922, 175, 1406 — 1408). — The method of continuous variations 
as applied to ebullioscopic measurements was tested in the case 
of solutions of cadmium chloride ^vith potassium chloride and 
ammonium chloride, respectively, and solutions of cadmium iodide 
with potassium iodide, and found to give quite as satisfactory 
results as when applied to cryoscopic mea.surements. W. G. 

A Micro-method for the Determination of Molecular 
Weight in a Melting-point Apparatus. II. Determinations 
with Extremely Minute Quantities. Karl Hast (Ber., 1922, 
55, [5], 3727 — 3728). — The author has succeeded in further refining 
his micro-method for the determination of molecular weight in 
freezing camphor to such an extent that it is possible to obtain 
accurate results with scarcely visible amounts of substance. The 
capillary tube is slightly conical in shape, and rather wider (2 — 3 
mm.) than those recommended previously ; it is essential that it 
should be very thin in the wall and that the bottom should be 
hemispherical. The solutions are prepared in the capillary itself, 
the substance under investigation being first introduced and sub- 
sequently the camphor. The materials an.^ pressed together by 
a small glass rod. The capillary is sealed and subsequently drawn 
out to a long thread, by means of which it is attached to the 
thermometer. Mixing of the components is effected by melting 
and re-solidification. The column in the capillary must not be 
more than 2 mgi. in height so that in general 0-2— 0-3 rag. of 
substance and 2—3 mg. of camphor are required. It is essential 
to guard against undue concentration of the solutions, which, 
however, may sometimes 1)0 greater than normal. H. W. 

The Influence of the Velocity of Cooling on the Hardness 
and Microstructure of Eutectic Mixtures. N. S. Kubnakov 

and A. N. Achxasarov (Z. anorg, Ckem., 1922, 125, 185 — 206). — 
The hardness of eutectic mixtures inei-eases with the rate of cooling 
end with the degree of fineness of the grains. This tendency to 
increase in hardness decreases with increasing brittleness, &,g., 
zinc-antimony. Increasing firieness of grains also results in 
increasing passivity of the alloy. Homogeneous pha.se8 of pure 
metal and solid solutions show no change in hardnes.s on rapid 
cooling. The above conclusions were obtained from a stud 3 ^ of 
the systems cadmium- silver, silver-copper, gold-nickel, zinc- 
antimony, W. T. 

General Theory of the Adsorption of Solutions. Broe. 
Gcstaver {KoUoid Z,, 1922, 31, 358 — 362). — A theoretical paper 
in which the author criticises the views put forward on the adsorp- 
tion of solutions by Ostwald and Izaguirre (A,, 1922, ii, 480). It 
is shown that the theory is not in keeping with the author's results 
on the sorption of vapours by charcoal (A., 1922, ii, 479), neither is 
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it in. keeping with respect to the thickness of the adsorbed layer 
as determined by the author and othei^. J. F. S. 

Adsorption of Ions by Freshly Precipitated Mai^anese 
Dioxide. P. B. Ganguli and N. R. Dkar [J , Physical Ohem., 
1922, 26, 836— 844).— The authors liave investigated the adsorp- 
tion of kations by manganese dioxide, and also the effect of various 
anions on the adsorption. Manganese dioxide was prepared in 
the solution of ions under investigation by the addition of equiva- 
lent quantities of potassium permanganate and manganous sulphate 
and the amount of adsorption determined by analysing the filtered 
solution after equilibrium had been reached. Some thirty-five 
salts have been used in the investigation, and the results show that 
the coagulating powers of the different electrolytes as calculated 
from the percentage of kation adsorbed from approximately normal 
solutions of the electrolytes follow the Schulze-Hardy law very 
imperfectly. The effect of the anions on the adsorption of kations 
by manganese dioxide is found to be very marked. There is, 
however, no regularity in the variations shown by the adsorption 
values of the kations with variation of the anion. In the case of 
ferric salts, the adsorption of ferric -ions by manganese dioxide is 
abnormally large ; a result which is probably to be attributed to 
a partial hydrolysis of the ferric salt with the separation of ferric 
hydroxide. Among the electrolytes of metals occurring in the 
same group of the periodic system, the values of the percentage 
adsorption are generally found to be in the order of the atomic 
weights of the kations. J, p, 


Physical Chemistry of Dyeing. Acid and Basic Dyes. 

T. R. Briggs and iUiHUE W. Bun. (J. Physical Chem,, 1922, 26, 
845 — 875). — The process of dyeing wool with acidic and baric 
dyes has been investigated from the point of view of the adsorp- 
tion hypothesis as formulated by Pelet-Jolivet and Bancroft 
{Applied Colloid Chmisiry, 1921, 115). The effect of dyes on the 
adsorption of acids by wool and of acids on the adsorption of dyes 
has been determined quantitatively for typical acid dyes. It is 
shown that the taking up of dyes, is a case of adsorption and that 
the amount of dye adsorbed varies continuously with a change in 
the hydrogen-ion concentration of the dye- bath. No evidence of 
chemical action between dyes and wool has been obtained 

j.'f. s. 


Dissociation Pressures oi Hydr- 
ated Salts by a Dynamical Method. II. Jaxes Rid wok 
Donald Bennett Huntingeobd (T., 1923, 


Diffusion. Auxanbe Batxk 
of ’p? ’ theory for the diffusion 

its ^ discussed, and 

WP® basis questioned. Certain discrepancies between 
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le reauits calculated on this theory and those obtained experi- 
lentally by Voifc (Ann, Phys. Chem.y 1867, [ii], 130) are pointed 
ut. The technique of optical methods for the determination of 
ites of diflosion is examined, and possible sources of error are 
uggested. Webers confirmation (Ann, Phys. Chem,, 1870, [iii], 

, 469, 536) of the applicability of Fourier’s law to the difiusion 
f liquids is shown to be doubtful, and the necessity for a recon - 
ideration of the whole question emphasised. The mechanism of 
he diffusion of liquids U then discussed from first principles, and 
he use of the conception of limiting states of solutions in helping 
0 elucidate the problems of diffusion of liquids is substantiated, 

R. T, 

pifiusion in Solid Solutions, H. Weiss and P. Henry 
Compt, rend.y 1922, 175, 1402 — 1405). — A study of the inter- 
)eiietration, by diffusion, of gold and silver at the temperatures 
)35°, SSS'’, and 835 shows that the form of the law of diffusion 
ji fluids is valid. The values of the constant K at the temperatures 
ised, when interpolated to 870°, give a value 0*0000375, which is 
XI very close agreement with the value obtained by Fraenkel and 
Rouben (A., 1921, ii, 491). W. G. 

Process of Difiusion in Gelatin. Liesegang's Phenomenon. 

Gael Adolf Schleussneb (Kolloid Z., 1922, 31, 347 — 352). — 
With the object of employing the diffusion into gelatin as a means 
of testing the suitability of various specimens of this substance 
for use in the manufacture of photographic plates, the author has 
examined the conditions under which the Liesegang rings are 
produced. It is shown that for a regular and uniform diffusion the 
gelatin must be in a unifonn condition. The necessary condition 
can only be obtained after the gelatin has been held in solution 
for at least twentydour hours. It is shown that from the character 
of the ring fonnation conclusioiLs may be drawn as to the purity 
of the gelatin. The intermediate rings which may be observed 
with a lens between the main rings are shown to be silver salts of 
phosphoric and halogen acids and are due to impurities in the 
gelatin. A bibliography of the work on the formation of Liesegang 
rings and allied phenomena is included in the paper. J. F. S. 

The Relation between the Crystal Structure and the Con- 
stitution of Carbon Compounds. 1. Compounds of the 
Type CX,. Is.vbel Eixik Knaggs (T., 1923, 123, 71—79). 

Double Compounds and Mixed Crystals. Racemates and 
Pseudo-racemates. Phiuppe Landrieit (Bull. Soc. chitn., 
1922, [iv], 31, 12‘17 — 1241). — Lectures delivered at the CoUdge de 
France. G. F, M. 

Hydrogen-ion Concentration and the Properties of Emnlsoid 
Colloids. Robert Herman Boque (*/. Phynml Ckm.. 1922, 
26, 801 — 811). — A theoretical paper in which it is shown that the 
various physical properties of the emulsoid colloids, including 
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the viscosity, jelly strength, meltmg point, and joining strength, 
are at a minimum at a hydrogen-ion concentration correspon^g 
with the isoelectric point. As the acidity or alkalimty of the 
solution is increased from tliis point, the whole of these properties 
increase in value. It is shown that salt precipitations for gelatin 
contents should he made at the isoelectric point if the maximum 
precipitation is to be obtained. The necessity for a careful control 
of the hydrogen-ion concentration in investigations on the proteins 
is emphasised, and the desirability of a similar control in the gelatin 
and glue plant during manufacture is also pointed out. The 
limitation of the benefit obtainable from such control, however, 
makes the practicability of such methods, when applied to the 
improvement of the quality of the material, very questionable. 
The estimation of the hydrogen- ion concentration is urged as a test 
in the evaluation of gelatin and glue, but it is not recommended 
that all tests of viscosity, jelly strength, and joining strength be 
made at a specified h^'^drogen-ion concentration. J. F. S. 


Present Position of the Theory of Peptisation. W, Moeixeb 
(Z. LederGerb, Chem., 1922, 1, 360-376; cf. A., 1915, i, 439).— 
A theoretical paper in which the author discusses the theory of 
peptisation, particularly in comiexion with its application to 
tanning and the leather industry. It is shown that the mechanism 
of tanning consists in the destruction of the sol-condition of the 
peptised solution by the substance of the hide. The hide substance 
removes the sol by adsorbing the peptising agent, and the separ- 
ated coagulated oil surrounds the micellse of hide to form micro- 
crystals. The author defines tan as a system which of itself is 
quite insoluble, but^y peptisation may be converted into a colloidal 
solution. Leather is defined as an aniuial hide the eJementan’ 
particles of which are crystalline micellae protected by a sheath of 
tan particles from hydrolytic influences. J F S 


Colloids. XII. Gelatin as a Protective Colloid 

7 1099°“ S Zweiqle {KoUoid 

f'il 1^25, 11 , 485).— Solid platinum 

coUoids may be prepared by reducing chloroplatinic acid in aqueous 
chloroform solution by means of hydrazine liydrate in the pi^enee 
0 actions of, gelat n. When five parts of a ‘l% solution of chloro! 

flw^+rof 'nMT « railed with 

five prts of 014 gelatin solution and slowly reduced by the 

wS“ i hydrazine hydrate, a coUoidal sohtion 

which IS black by transmitted light and dark brown by reflec t 

of a bLeT^”!?' deposits a emaU 

a very stable si T I 
sTis s3 ^bout 70%. The 

Xch arc insensitive to electrolytes 

neutral salts CMBulate ,?™dncmg an hydroxyl-ion. Solutions of 

*On evaporation it 97^ m produce a rapid coagulation. 

^ evaporation at 27 in a vacuum over sulphuric acid? a solid 
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colloid is obtained which is completely reversible in cold water 
and contains 18*76% of platinum. When the titles of the 
reagents employed are one part of 0*14% gelatin, five parts of 
0*1% solution of chloroplatinic acid, and four parts of chloroform 
water, the solid sol obtained by the same process is also com- 
pletely reversible to form stable secondary sols in dilute solution, 
and the solid itself contains 55*67% of platinum, J. F. S, 

Validity of the Law of Mass Action for Ionic Equilibria. 

J. N. Bronsted and Kai Pedersen {Z, physikal. C'hem., 1922, 
103 , 307 — 315), — The reaction between ferric chloride and potassium 
iodide has been investigated in aqueous solution at 25"^, and from 
the results it is shown that the law of mass action is valid for ionic 
equilibria when these are set up in concentrated salt solutions as 
solvents. A convenient method for determining solubility in the 
absence of air is described and used to determine the dissociation 
constant of the tri-iodide-ion. The value for the equilibrium 
constant of the dissociation at 25“ is 0*00611, at 15*0“, 

0*00502, and at 18*5“, 0*00540. J. F. *S. 

Formic Acid. III. Partition of Formic Acid between 
Ether and Water and its Application to Analytical Purposes. 

Fb. Auehbach and H. Zeqlin {Z. physikal. Okem., 1922, 103 , 
200“237).— The partition coeftlcient of formic acid has been 
determined at 18“ for ether and water, 0’5A-sulphuric acid, and 
0*5A-sulphuric acid containing 100 g. of sodium chloride per litre, 
respectively. In the ca.se of ether and water, the coefficient was 
determined for concentrations up to 1 mol. per litre, and in spite 
of corrections for the electrolytic dis.sociation of the formic acid in 
water the partition coefficient of the undLssociated acid was found 
to be inconstant, but to vary in a linear manner with the con- 
centration in the aqueous phase ; the value f—CajC^ varies from 
0*395 for C„~0*0446 to 0*454 for - 1*343. In the case of ether 
and 0*5A-.sulphuric acid, in which the electrolytic dLssociation in 
the aqueou-s pha.se i.s practically zero, the partition is displaced in 
favour of the ether layer, but here also the coefficient is dependent 
on the concentration* of the aqueous layer. Sulphuric acid con- 
taining sodium chloride gave similar rc.sults to the acid and ether 
alone. The progression of tlic partition coefficient is explained 
by the polymerisation of the formic acid in ethereal solution. 
From the law of mass action the extent of the jx)Iymerisation is 
calculated on tlie assumption of double molecules by means of the 
formula .^^[(HCOjHljj/fHCOoHp; the following values of rare 
obtained: for ether saturated with w*ater, a:— 0*139; for ether 
saturated with ■0*5A-sulphiirie acid, j~0*147, and for ether satur- 
ated with 0*5iV-suiphuric acid containing 100 g. of sodium chloride 
per litre, .r— 0*158. The small differences in the pohnuerisation 
constant are due to the varying water content of the aqueous 
phase. The true partition coefficients have been calculated from 
the above-mentioned quantities and the experimental nesul^. 
The partition coefficient of undissociated unimolecular formic* add 
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at 18° has the following values : between ether and water, /j^O’393 ; 
between ether and O-SAT-sulphuric acid, /o=0-398, and betw^ 
ether and 0’5i^-sulphuric acid containing 100 g. of sodium ohlonde 
per litre, /o=0-400. For the purpose of applying the partition 
coefficient to analytical purposes, the volume changes of the phases 
when ether is shaken with water or iV/2-sulphunc acid solution 
were either determined or taken from the unpublished work of 
Myliua. By means of the volume correction factor and the par- 
tition coefficient, the concentration of formic acid in a 0‘5h/ -aqueous 
sulphuric acid solution may be calculated from the concentration 
in the ethereal layer after shaking the sulphuric acid solution with 
ether. Equations for this calculation have been derived, and 
tables of numerical factors are given in the paper. Formic acid 
in 0‘5iV^-sulphuric acid solutions may be estimated by this method 
for amounts of formic acid between 2 ’4 g. and 0*011 g. with an 
average error of 0*38%. If the sulphuric acid also contains 100 
of sodium chloride per Ktre, the average error of the estimations is 
0*26%. 

Velocity Law of Unimolecular Reactions. J. A. Christian- 
sen (Z. physiM. Chem., 1922, 103, 91— 98).— A theoretical paper 
in which on the assumption that only molecules in a deffiute quantic 
condition react, the author has developed a velocity formula for 
reactions of the type A£—>A+B. The equation deducedhasthe 
form where k is the velocity 

constant, pm and p„ are the a priori probabilities, respectively, 
that the molecules are in the w-quantio or normal condition when 
the w-quantic condition is that necessary for reaction ; the other 
symbols have their usual significance; those Mth the dash, such 
as refer to the products of the reaction. The author shows that 
when hvjRT is small the equation reduces to the fonu (pm/Pii) X 
which is practically the same as the expression 
deduced by Herzfeld (A., 1922, ii, 136) from Stem’s expression for 
unimolecular reactions. When hv jET has a comparatively large 
value, the expression reduces to ^=(p„,/pn) . which 

is the same as the expression obtained by Bushman (A., 1921, 
ii, 315). J. F. S. 


Thermal Decomposition of Carbonyl Chloride. J. A. 

Christunsen {Z. physikal Chem., 1922, 103, 99^138).— The 
thermal decomposition of carbonyl chloride, both alone and mixed 
with chlorine, has been investigated at a number of temperatures 
between 655° and 782° absolute. The results indicate that over 
the range of temperature 705 — 745° Abs. the reaction takes place 
according to the equation where h is the velocity, 

k a consent, and ^=Cco • OqJK, K is the equilibrium constant of 
the reaction COClg^ CO-f Clg. The equation only holds when the 
conc^tration of the carbonyl chloride, carbon monoxide, and 
chlorine are of the same order (10*3~10'4 mol/Iitre). At the 
commencement of the reaction, that is, until the above condition 
obtains, the divergences from the equation are always positive, 
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in the sense that the observed velocity is always greater than the 
value calculated according to the above equation. The velocity 
is not markedly aSected by a change in the relative glass surface 
in the ratio 50/38. The velocity is unaffected by the presence of 
air when the concentrations of carbon monoxide and chlorine are 
considerable from the commencement of the reaction. When it is 
assumed that the expression for the velocity does not change with 
temperature, the value of the constant k can be found by means 
of tn© expression log i:—— 11420/^+15*154 for the temperature 
range 685 — 782°. experiment at 655° was found to be less 

exact, but it agreed with the above expression within the limits 
of the experimental error. J. F. S. 

The Velocity of Reaction in Mixed Solvents. IV. The 
Influence of the Base on the Velocity of Saponification of 
Esters. Albert Eric Cashmore, Hamilton McCombie, and 
Harold Archibald Scarborough (T., 1923, 123, 197 — 207). 

Chemical Kinetics of Heterogeneous Systems. IV. The 
Mechanism of Chemical Reaction, when Noble Metals Dis- 
solve in Potassium Cyanide Solution. EncHi Yamazaki (J. 
Chem. Soc. Japan, 1922, 43, 686 — 690). — According to Bodlander 
{Z. anorg. Chem., 1896, 19, 583), gold and other noble metals 
dissolve in potassium cyanide solution owing to the catalytic 
action of hydrogen peroxide produced as an intermediate; but 
this explanation and Bodlander ’s formulae cannot explain the 
author’s experiences. The reaction velocity is approximately pro* 
portional to the square root of the concentration of oxygen, but 
not to the concentration itself. The production of hydrogen 
peroxide is a secondary reaction, which may, of course, accelerate 
the dissolution of the metals and produce the peroxides, when 
Ba’* or Ca" arc present in the solution. When the dissolution of 
the metal is nom^al, the reaction proceeds as follows : Ag— Ag‘+G ; 
O+20->O"; H20+0"-^20H'; or 2Ag+H20Ti02-2Ag'+ 
20H', etc. K. K. 

Some Properties of the Active Nickel used as Catalyst in 
Organic Chemistry. Andrei Brocket {Comp, rend., 1922, 
175, 1073 — 1075; cf. this vol., ii, 18). — The pyrophoric property 
of nickel prepared for use a.s a catalyst is entirely due to occluded 
hydrogen, and if the metal is freed from that ga.s under conditions 
which maintain in the nickel the property of being readily trans- 
formed into oxide, its catalytic activity remains unimpaired. There 
is no relation between the pyroplmric condition and the catalytic 
efficiency, although the extent of the former is a convenient indi- 
cation of the progress of the preparation of the catalyst. Catalytic 
nickel if washed and dried loses its pyroplioric property ; in cases 
in which the catalytic activity is affected by this operation, it may 
he restored by heating for a short time in hydrogen. The auHior 
appends a brief discussion, from the point of view of employment 
as a catalyst, of the extent and condition of the metallic surface 
and the property of occluding hydrogen. H, J. B. 
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Catalytic Hydrogenation with Nickel. Factors Determin- 
ing Catalytic Activity. R. Thomas (J. Soc. Ghem. Ind., 1923, 
42, 21— 26t),— A description is given of some of the methods 
which may be employed for the preparation of catalytioally active 
nickel, and the relative activities of variously prepared nickel 
catafysts in the hydrogenation of oils have been determined. The 
most active catalyst was that obtained by the reduction by means 
of hydrogen at 350— 500 of nickel hydroxide precipitated on 
kieselguhr. A nickel catalyst prepared b}’’ reduction with charcoal 
at 600'^, or by electrical disintegration, or by the decomposition of 
nickel carbonyl was less than one -fourth as active, whilst nickel 
precipitated from its salts by means of aluminium showed only 
about one-sixth of the activity. The author concludes with a 
theoretical discussion as to what are ultimate factors which influence 
catalytic activity, and what form of energy transference occurs 
between the catalyst and reacting substances. It is suggested 
that the catalyst activates a certain number of molecules of the 
reactants by thermionic emission, and that the bulk of the mole- 
cules are then successively activated by electron emission from 
molecules already in an activated condition through the instru- 
mentality of the catalyst. G. F. M. 


Heterogeneous Catalysis and the Orientation of Adsorbed 
Molecules. H. R. Ketjyt and C. F. van Duin {Proc. K. Akad. 
Wetensek Amsterdam, 1923, 25, 324— 326).— In continuation of 
previous work {A., 1921, ii, 392), the authors find that the reaction 
between aqueous solutions of dibromosuccinic acid (meso- or racemic 
form) and potassium iodide is considerably accelerated in the 
presence of charcoal. The greater acceleration occurred in the 
case^ of the meso-forra, a result in accord with stereochemical 
considerations. The result confirms the conclusion that positive 
contact catalysis is to be anticipated only when the reacting group 
of molecules is directed away from the adsorbent and towartfi 
the surrounding medium, * J. s. G, T 


A Type of Ideal Hectric Atoms. J. L. {XcUure, 1922, 110, 
873).' The mathematical solutions arrived at by Hargreaves {this 
vol. li, 19) give a possible structure for an ideal atomic nucleus oi 
the Rutherford type. A A E 


Speculation Concerning the Positive Electron. Horace 
15-lG}.-Lodge’s speculation (A.. 
ii, 836) IS examined from the jx)int of view of the relative 
abundance of the lighter and heavier elements, the caae of hydrosen 
bemg considered in particular. An immense discrepancy is appar- 

, 1 / combine wth 

r^ously formed positive complexes, but since about half the 
wmplex nuclei first formed would be negative, so that some of 
proto would be lost by combination with them, 
^ 5^ expected to balance approximately. U, 
however, it is assumed that when two unequal nuclei combine, the 
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aign of the combination is determined by that of the larger oonsti' 
tuent, it is conceivable that if the first set of nuclei formed happened 
to be positive, they might so direct the course of subsequent events 
as to lead to the existing distribution of the elements. A, A. E. 

A Laboratory Apparatus for Rapidly Drying Sensitive 
Organic Substances. J. Botolot [J. Pharm. Ghint., 1923, 
[vii], 27, 23 — 28). — A tube of glass, 15 cm. long and 30 mm. wide, 
sealed at one end and fitted with a heat-resistant cork at the other, 
carries the substance to be dried in a boat. The tube has two 
slightly narrower tubes attached vertically to its upper surface by 
narrow necks containing plugs of cotton wool, and in the openings 
of these tubes are fitted corks carrying narrow glass tubing termin* 
ated inside, by being drawn out, in narrow hooks, so as to avoid 
violent currents of air impinging on the boat below. The whole 
apparatus can be immersed in an air-bath at the required tem- 
perature, and currents of dried air can be aspirated over the contents 
of the boat at any required pressure. H. K. 

A Simple Check Valve. J. F. Brewster {J. Ind. Png. Ghent, ^ 
1923, 15, 32). — ^A solid rubber stopper is cut about three-quarters 
through at the small end so that a thin flap of rubber is left to 
serve as the valve leaf. The stopper is then bored, leaving the 
flap intact, to receive a short length of glass tubing which is pushed 
through to within a few mm. of the valve seating. A piece of glass 
tubing of such diameter as to allow free play of the valve flap, but 
at the same time to fit the stoppers tightly, is closed at one end by 
the valve stopper and at the other by a one -hole stopper. The 
contrivance will allow the passage of air or liquid from the direction 
of the valve stopper to the one -hole stopper, but not in the reverse 
direction, and is useful for preventing, amongst other things, a 
“ suck back ” of water from a water vacuum pump into the apparatus 
during a vacuum dlstiilation, etc. G. F. M. 
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A Convenient Method for the Preparation of Aqaeons 
Hydrobromic Acid Constant Boiling Point. J. G. F. 

Deuce {Chem, iVezes, 1923, 126, 1). — The method described by 
Pickles (A., 1919, ii, 411) gives rather a dilute acid, and the dis- 
tillation is difficult to carry out without “ bumping ” taking place. 
The following modification obviates the latter difficulty and gives 
a distillate containing more than 48% of hydrogen bromide : 
10 c.c. of strong sulphuric acid are added to a solution of 15 of 
potassium bromide and 0*2 g. of stannous chloride in 2o c.o. of 
v'atcr. After remaining over-night, the clear liquid is decanted 
kora the crystals of potassium hydrogen sulphate which have 
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and distilled, the fraction coming over ^tween 130® 
and 125“ being collected. The ^eld is more thaix^^% of the 
theoretical, and the product contains only a trace of chlorine. 

A. R. P, 

The Stmctvire of the Sulphur Dioxide Molecule. A, 0. 

Rankiije and C. J. Smith {Proc. Physical 8oc., 1922, 35, 33 — 38). — 
The authors’ method of determination of the molecular dimensions 
of gaseous molecules from viscosity measurements (A., 1921, 
ii, 192) has been employed to decide between the relative merits 
of two formulae for sulphur dioxide. ’J’hat proposed by Langmuir, 
0~S— 0, should possess the dimensions of a neon-argon-neon 
complex Avitli the components arranged in a line, or arranged so 
that the lines joining the neon to the argon atoms make an angle 
of 135®. The calculated mean collision area of this model is con- 
siderably in excess of that deduced from viscosity measurements, 
0*94x16''^^ cm .2. On the other hand, the calculated value for 

s<9 is 0*99x10 cm.2, which is in much closer agreement with 

experiment. W. E, 6. 

Formation of Sulphur Dioxide from the Sulphates o! 
the Alkaline Earths and Iron or Iron Sulphide. F. Martin 

and 0. Fuchs [Z. anorg. Ckem., 1922, 125, 307-^48).— The authors 
found that the alkaline sulphates on being heated with metallic 
iron are completely reduced to the sulphides ; this reduction begins 
at temperatures lower than that required in the case of coal. The 
reduction is complete in half an hour at 750“ for calcium sulphate, 
at 850“ for strontium sulphate, and at about 950“ for barium 
sidphate, In the presence of insufficient iron and at about 150“ 
higher, a rapid evolution of sulphur dioxide takes place. The 
best conditions for this are, for calcium .sulphate the mixture 
i6CaS04+15Fe, giving 80% of the theoretical yield of sulphur 
dioxide; for strontium sulphate the mixture OSrSO^-fSFe, giving 
an 88*9% yield. These reactions lea<l to the formation of well 
defined ferrites, 3Ca0,2Fej03=Ca3Fc,05; 2Sr0,Fe203=Sr,Fe,0,, 
loo little iron leads to the formation 
of alkaline-earth sulphide, too much iron gives also iron sulphide. 
Smphur dioxide is also evolved by heating the alkaline-earth 
sulphates with iron sulphide; this can be carried out commerciallv 
by using pyrites to which has been added a little iron oxide. 

W. T. 

Catalytic Hydrogenation of Sulphurous Anhydride. (Mlle) 
Margaret G. Tomkixson {Compt. rend., 1923, 176, 35—36).- 
When a mixture of dry sulphur dioxide and dry hydrogen is passed 
over finely ^vided nickel or over nickel sulphide at 400-^“, 

"I I'ydrogen sulphide, and sulphur is 

siiHicicntlv slowly the whole 
IS decomposed. Cobalt sulphide, and, to a 
sulphide, may also be used as catalysts for the 
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Preparation ol Snlphuryl Chloride. L^oncb Beet {BvU. 
Soc. chim,, 1922, [iv], 31, 1264 — 1270). — Ruff’s method (A., 1902, 
ii, 13), consisting in boiling chlorosulphonic acid with about 1% 
of mercury or mercuric sulphate, is the most practical process for 
the laboratory preparation of sulphuryl chloride, the operation 
being conducted under a reflux condenser kept at about 70°, in 
order to return unchanged chlorosulphonic acid to the flask. For 
the successful conduct of the process, attention must be directed 
to the following important, but hitherto unpublished, points. To 
prevent risk of fracture, the tube of the reflux condenser should 
be of iron connected with the neck of the flask with a stopper of 
asbestos paper and silicate cement, which resists the action of 
chlorosulphonic acid admirably. The top of the iron tube is con- 
nected by means of asbestos thread and silicate to a short glass 
tube leading to a condenser and receiver for the sulphuryl chloride. 
The reaction does not proceed so rapidly as Ruff asserted {loc, cit.), 
and slows down considerably in the latter stages. In one hour a 
40% yield, in three hours 60%, and six hours 75*8% jneld was 
obtained, and for this reason, when considerable quantities of 
sulphuryl chloride are required, it is preferable to collect for one 
hour only and then change the flask for another containing a fresh 
charge of chlorosulphonic acid. The latter is conveniently obtained 
by saturating 70% fuming sulphuric acid with hydrogen chloride, 
and distilling. G. F. M. 

Phosphorus. Alfred Stock {Z. anorg. Chern., 1922, 125, 
228 — ^234). — A theoi'etical paper in which the paper of Marckwald 
and Helmholtz (A., 1922, ii, 845) is criticised. The author points 
out that the melting point of phosphorus deponOs to a very large 
extent on the rate of heating. W. T. 

Boron Hydrides. Maurice L. Huggins {J. Physical Chem.y 
1922, 26, 833 — 835). — The author criticises the view held by Stock 
that boron in the boron hydrides is quadrivalent, and puts forward 
structures for the hydrides BgHg, B^Hjq, BgHjo, in which 

boron is regarded as tervalent. These structures are strikingly 
like those ^opted for ethylene, butadiene, benzene, and naph- 
thalene, respectively. The hydrogen atoms are held by means of 
four-electron bonds, such as often exist, at least temporarily, in 
unsaturated organic compounds. Each such four-electron bond is 
surrounded by four atoms. J. F. S. 

Preparation of Boron Chloride. C. JUzzetti and F. He 
Carli {Adi P. Accad. Lincei, 1922, [v], 31, ii, 119 — 120).— Almost 
quantitative yields of boron chloride wore obtained by passing 
dry chlorine through a porcelain tube containing ferro-boron 
heated at about 500°. T. H. P. 

Silicon Hydrides. XI. The Action of Oxygen on SiH 4 
and Sift. Alfred Stock and (’arl Somieski (Ber., 1922, 
[B], 3961— 3909).— The oxidation of the simplest hydrides of 
silicon has been studied in the hope that the reaction would provide 
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& more convenient method of obtaining componnds of the types 
SiHg-OH, SiHjO, than is avoided by the hydrolysis halides. 
As oxidising agents, oxygen, air, and mixtures of'ititrogen and 
oxygen containing less of the latter than air have been used. The 
violence of the reaction is moderated by very slowly adding the 
oxidising agent to an excess of the gaseous hydride under greatly 
diminished pressure and at a temperature varying between —70° 
and -140°. Measured volumes of the reagents are employed 
and the nature of the volatile products is elucidated by the authors’ 
vacuum process. The necessary apparatus is fully figured and 
described in the original text. Reaction invariably occurs immedi* 
ately and, in spite of the precautions described above, is frequently 
explosive. The products consist of unchanged h3^dride (including 
SiHj during the oxidation of nitrogen (and argon) when air 
or artificial mixtures of nitrogen and oxygen are used (the oxygen 
is hivariably consumed completely), a considerable quantity of 
free hydrogen, water, and, in certain cases, small quantities of 
volatile silicon compounds formed during the oxidation. In 
addition, a colourless, non-volatile residue which generally con- 
tains brow particles is produced. This consists partly of compact 
crusts formed near the point of entry of the oxidising agent, partly 
of a fog in the interior of the reaction vessel, and partly of a uniform, 
vitreous deposit on the whole wall of the vessel. The colourlei^ 
components are fairly readily dissolved by very dilute alkali and 


appear to consist of substances such as polymeric prosiloxan 
(SiH^O)^, silicoformic anhydride, etc.; the brown 

com^nents contain silicon and possibly highly condensed silicon 
hydrides poor in hydrogen; they appear to be formed chiefly 
when the action is accompanied by considerable local heating and a 
deficiency of oxygen. 

In spite of variation in the temperature and in the degree of 
dilution of the oxygen, the reaction occurs fairly uniformly. The 
oxidation proceeds beyond the stage SiHj-OH, since the presence 
of (SiH^lgO in more than traces could not be established and the 
^bility of the gas is such that it could not have escaped detection. 
The main derivatives of silicon produced during the oxidation are 
polymeric forms of SiH20, OH-SiHO, SiO(OH)j, etc. The water 
IS regarded as produced from hydroxy latod silicon compounds which 
become decomposed as the temperature is allowed to become 
atoo5phenc,thusSiH,(0H),-^SiH,0+H,0. The liberation of 
f T“ V In cases in which eieraentary 

decomposition of nionoa ane. Its production is not due to a 
^TOteHomi primaiT oiddation products 

m Its violence from similar cases of spontaneous ignition such as 



INORGAl^IC CHBMISTBY. 


ii. m 


the quiet inflammatiou of phosphorus hydride. The process in- 
sists of the following successive steps : inception of oxidation, 
liberation of hydrogen, formation of a mixture of oxygen and 
hydrogen, and ignition of the latter when the temperature has 
been raised sufficiently by the heat of the reaction. H. W. 

Tlieory of the Structure and Polymorphism of SiHca. 

Robert B. Sosman {J. Franklin Instt 1922, 194, 741 — 764). — 
theory of the molecular structure of the various forms of silica is 
advanced. It is suggested that the silica atom-triplet maintains 
a certain degree of individuality in its amorphous and crystalline 
states, as well as in its compounds, and the freedom of the 03^gen 
atoms to ch^e their positions with respect to the silicon is re- 
stricted. The triplets are assumed to assemble into chains or 
threads in the liquid and glassy states, and a thread structure 
persists in the crystalline states. The three principal crystalline 
modifications (cristobalite, tridymite, quartz) are built up by com- 
billing the threaded triplets in three different ways, the connexion 
between the threads being through the oxygen atoms, and it is 
maintained by the sharing of electrons. The high-low (a— p) 
inversions in all the forms are thought to be due to the same under- 
lying mechanism, namely, a change in the state of motion of certain 
electron orbits, resulting from increased thermal vibration of the 
atoms, whereby the shape of the silica triplet and the relative 
positions of the two oxygen atoms are suddenly altered. The 
theory gives a satisfactory explanation for many silica phenomena, 
such as the minimum in the temperature-volume curve of silica 
plas.*?, the relation Iietweeii the s])ecific heats of the crystalline 
forms, the fact that natural quartz formed at a high temperature is 
always homogeneous, vrhilst low -temperature vein quartz is right- 
and left- twinned, etc. G. F. M. 

The Constitution of the Silicates. 0. TA>^MA^'N {Z. anmg. 
Qhm.i 1922, 125, 301 — 306). — Tlic aiitlior iinds that the mole- 
cular specific heats of the silicates art^ additive, and concludes 
that the molecules are independent and at temperatures far re- 
moved from their melting point do not vibrate appreciably. This 
conclusion is supported by the fact that only in the neighbourhood 
of the melting point do isomorphous complex substances diffuse 
into one another visibly. In solution, silicates undergo hydrolysis, 
and this therefore gives no definite information as to the molecules 
which exist in the solid. The structure of molten silicates caimot 
l)e investigated. The complex silicates differ from the carbon 
corajxiunds in that they are decomposed in solution and in the 
fused state, and- the molecular tlicory of organic chemistry finds no 
application in tlm chemistry of silicates. \V. T. 

The [Suggested] Formation of Helium and Neon in Dis- 
charge Tubes containing Hydrogen. A. Pirm and E. Botwiio- 

Lera (ilfm. Accad. Lined ^ 1921, [v], 13, 087 — 701). — Full details 
of work a summary of which has airily appeared (cf. Piutta^tbis 
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voL, ii, 20, and also Piutti and Cardoso, A., 1920, ii, 311; Baly, 
Annml Report, im, ^5; im, 29, ZO). - T, H. P. 

The RectiUnear Diameter of Neon. E. Mathias, C. A. 
Crommelih, and H. Kamehungh Onkes [CompL rend., 1922, 
175 , 933— 935).— The density of neon was studied between its 
critical tenaperature {— 228'71'') and its normal boiling point 
{-245‘92‘'). Erora the experimental values obtained, the angular 
coefficient of the diameter was found to be a=! '-0*00716146, a 
notably high figure. At the critical temperature the critical 
density is calculated to be 0*4835, whilst the critical coefficient 
is (iJr^c)/p5=3-249, the smallest value yet obtained experimentally 
with the exception of that for helium. The general conclusion is 
drawn that neon follows the law of rectilinear diam^r, 

H. J. E, 

Electrical Preparation of Solid Alkali Amalgams in 
Quantity. Paul M. Giusy and James R. Withrow (J. Ind . 
Eng. Ghem., 1923, 15, 57-60).— Kerp’s method (A., 1898, ii, 516; 
1900, ii, 656) for the electrical preparation of amalgams can be 
much simplified and improved % allowing the mercury at the 
bottom of the cell as well as that from the flowing jet to receive 
current. In this way, the current can be increased to a very great 
extent with a corresponding reduction in manipulation and in 
the time of the run. If the current be led out at the tip of the 
jet tube a single jet tube mth a stop-cock can be used instead of 
the changeable jets used by Kerp. It was also found that it is 
not necessary to work in an atmosphere of hydrogen in order to 
produce a pure product. Smith and Bennett’s method (A., 1909, 
ii, 663; 1910, ii, 500) can be improved by strongly cooling the 
electrolyte when used for the preparation of sodium amalgam, and 
also by forcing the current. If a suitable diaphragm could be 
found which was unacted on by solutions of alkali hydroxides, or 
by the amalgams themselves, and, whilst offering a low electrical 
resistance, was a non-conductor, Shepherd’s method {A., 1903, 
ii, 210) would undoubtedly be the best, but no suitable material 
could be found. It is pointed out, in conclusion, that all solid 
alkali metal amalgams are lighter than mercury, and not heavier, 
as recorded by Kerp. G. F. M. 

Isomorphism of Potassium Fluoborate and Permanganate. 

Ferruccio Zambonini [Atti li. Accad. Lind, 1922, [v], 31 , ii, 67- 
73).— The author claims priority over Barker (T., 1912, 101 , 2484) 
for his discovery of the isomorphism between potassium fluoborate 
and perchlorate (Z. KrysL Min., 1905, 41 , GO). In order to ascer- 
tain whether alkali fluoborates are isomorphous with, or merely 
exhibit crysUllographic relations towards, aJkaU perchlorates and 
permanganates, the author has examined the crystals deposited 
rom a solution containing equal weights of potassium fluoborate 
and perinanganate. Mixed crystals of the fluoborate type, con- 
^mg at most 04% of the permanganate, arc formed, but on 
the permanganate .side the miscibility is jiracfically zero. 

T. H. P. 
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Crystallme Form oi Trihydrated Sodium Chlorite. 

Artini {Atti-M. Accad. Lincei, 1922, [v], 31, ii, 65 — 67). — This salt, 
NaClOgjSHgO {cf. Levi, A., 1922, ii, 567), crystallises in the tricUnic 
yystem: a : 5 : c-=0-4041 : 1 : 0-6353, a==103^ 43-5', 13:==119° 3', 
and 7=81° 46-5'. T. H. P. 

P^ification of Sodium Hyposulphite : A Modification of 
JelUnek’s Method. Walter G, Christiansen and Arthur 
J. Norton {J. Ind. Eng. Chem ., 1922, 14, 1126— 1128).— An 
apparatus is described by means of which sodium hyposulphite 
of 98-3% purity can be rapidly obtained in 42% yield from the 
commercial article by a modification of Jellinck s procedure. It 
consists essentially of a source of carbon dioxide, connected, on 
the one hand, with a bottle cemented with litharge and glycerol 
into a Buchner filter, the bottom of the bottle being removed and 
replaced with canvas and hardened filter-paper, and, on the other, 
wth a litre bottle, standing in a 2-litre beaker which serves as 
a water-bath, and provided with a combined stirring and filtering 
device. The latter consists of an inverted glass funnel sealed on 
to a glass tube which acts also as the shaft of the stirrer. The 
whole apparatus is exhausted and filled with carbon dioxide, the 
solution of commercial hyposulphite in freshly distilled water is 
introduced into the Buchner filter, and the clear yellow filtrate 
is passed by the gas pressure into an intermediate receiver and 
thence into the litre bottle previously charged with the requisite 
quantity of sodium chloride. The stirrer is set in motion for about 
thirty minutes to ensure complete solution of the salt and pre- 
cipitation of the hydrated hyposulphite. The washing, dehydration, 
and drying of the precipitate is carried out as in Jellinek's method 
(A., 1911, ii, 278). The ferricyanide method was found superior 
to either the copper or silver methods for the estimation of the 
purity of the product. G. F. M. 

Sodium Chromite. Erich Muller {Z. angeAv. CAm,, 1922, 
35, 557 — 558), — Chromium hydroxide was precipitated from a 
solution of a chromic salt by ammoiua, dried over sulphuric acid, 
shaken with sodium hydroxide of different concentrations, and the 
L-oncentration of chromium determined from time to time. The 
presence of liydroxide in solution begins to be noticeable W'ith 
-kV-sodium hydroxide solution. The hydroxide used contained 
about 0 mol. of water to 1 mol. of chromium trioxide. The amount 
of Ijydroxide dissolved was found to be dcjx'ndcnt on the time 
the mixture was agitated, rising to a maximum and after this 
(kcrcasing to an almost constant value. The minimum solubility 
s(‘t in after from ten to fourteen days. The chromium seems to 
rxist in solution as a complex ion, and not as a colloid. It is con- 
‘Sitlered that a tervalent chromium salt of .soditim is formed. 

H. M. 

Ammoniacal Silver Fluoride. Dervin and Olmer (Compt. 

1922, 175, 1058—1061 ; cf. (iore, CVicm. 1870, 

21, 28; Bnmi and Levi, A., 1916, ii, 482, 617).— Anhydjous 
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silver fluoride dissolved in cold concentrated ^^nia solution 
and the solution evaporated first in a vacuum, at normal 
pressure over concentrated sulphuric acid, yielded Q^l^lesB ortho- 
rhombic prisms having the composition AgF,2NH3,aH20. light 
slowly decomposes this substance, but it may be preserved un- 
changed in the dark. It is very soluble in water, the solubility 
increasing on addition of ammonia, and although tho solubility 
in alcohol is increased by the presence of water, addition of alcohol 
to the aqueous solution does not result in precipitation, Diy 
ammonia gas is without action on the crystals; if placed in a 
vacuum over sulphuric acid, they lose water, and when the an- 
hydrous state is reached loss of ammonia takes place. On being 
heated, ammoniacal silver fluoride detonates, the products including 
nitrogen, finely divided silver, and ammonium fluoride. The 
authors suggest that the decomposition may be represented by 
the equation 3(AgF,2NH3,2H20) Ag3N -f3NH4F+2NH3+0HjO, 
with subsequent breaking up of the silver nitride into its elements. 

H. J. F, 

The Dissociation of Calcium Sulphate at High Temper- 
atures. P. P. Budnikov and J. K. Syrkin {Ohem, Ztg,, 1923, 
47 , 22). — Samples of calcium sulphate were heated to constant 
weight at temperatures of from 800° to 1375° and the proportion 
of calcium oxide in the product was determined in each case. After 
heating at 1000°, only 0^2 1% of calcium oxide wa.s present, at 
1300°, 3-00%, and at 1375°, 98-67%. Above 1300° the salt melts 
and a vigorous evolution of fumes takes place corresponding with 
almost complete decomposition. A. R. P, ■ 

Valency. XIX. The Ammonia Compounds of Barium 
Halides. Gustav F. Huttig and Wilhelm Martin (Z. an^yrg. 
Chem,, 1922, 125, 269 — 280). — The following ammonia compounds 
were found to exist, BaCla.SXHg; BaErg^NH,; BaBr2,4NH3; 
BaBr2.2NH3; BaBr^.NHg; Bal2,10NH3; Bal2,9NH3; Bal2,8NH3: 
Bal2,6NH3 ; Bal2,4XH3, and Bal2,2XH3. The method of investig- 
ation was the same as before (ch A., 1920, ii, 293 and 318). The 
dissociation temperature at which tlie pressure equals 100 mm. is 
given in each case, and also the lieat of formation as calculated 
by Nernst's formula, W. T. 

Complex Ma^esium Salts. III. G. Spacu and R. Ripan 

{BuUL Sociel. Jjtiinfe Clvj, 1922, 1, 267-283; from Chem. Zentr,, 
1922, iii, 1046—1047; tliis vol., i, 96), — Monoaqu<ypeniamTnine‘ 
magnesium chloride, [Mg{NH3)3,H20,]Cl2, prepared by passing 
ammonia into a solution of magnesium chloride in -absolute alcohol 
^ the ordinary temperature, is a colourless, crystallino powder. 
The following a.re also mentioned : hexamminemagnesium bromide, 

ni7 sulphate, 
[Mg(Js 113)2(1120 )4]S04, a crystalline powder; triaquolriammine’ . 
^nesmm sulphate, [Mg(NH3)3(I%0}3]804, colourless crystals; 

(ttaquodiamminernagnesivm sulphate, [%(iVH3)2{H20)2]S04, white 
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powder ; tnc^f^opiperitUneTnagnesium sulphate, 

y Ktl JM y [M«(CsNHu)(H, 0 ) 3 ]S 04 , 
a siigutiy greeir substance ; penia-aquobenzylaminemagnesium sulph- 
ate, a white, crystalline powder. G. W R 

The Solidification of the System MgCL-KCl-BaCL. J. 

Vamntin (Cmp(. rend; 1922, 175, 1061— 1063).— A ttermal 
study of the three salts was made and the results are shown in 
a series of ^agrams. Two compounds, MgCl 2 ,KCl and BaCL,2KCl, 
are formed, so that the complete triangular diagram is divided 
into five regions, each corresponding with the deposition of a pure 
substance and contains three triple points. H. J. E. 

A Simple Method for the Preparation of Highly Phos- 
phoroscent Zinc Sulphide. Julius Schmidt [Ber., 1922, 55, 
[B], 3988 3989). Equal weights of pure zinc sulphate and sodium 
acetate are dissolved in water and the hot solution is treated with 
hydrogen sulphide until the precipitation of the zinc is complete. 
The zinc sulphide is washed by decantation and finally completely 
on the filter, after which it is dried on the water-bath. The 
product (200 g.) is moistened uniformly with a solution of mag- 
nesium chloride (20 g.), calcium chloride (10 g.), strontium chloride 
(10 g.), and crystalline barium chloride (10 g.) in water (200 c.c.) 
to which 0*04 g. of ammonium tungsUte dissolved in 10 c c of 
water has been added. The mixture with the zinc .sulphide is 
evaporated to dryness with occasional stirring on the water- bath. 
The product is slowiy heated to redness in a crucible (the operation 
should require about an hour) and maintained at this temperature 
dunng thirty to forty minutes, after which it is allowed to cool 
in the furnace. The soluble salts are removed by water and the 
residual zinc sulphide is dried on the water-bath. It exhibits a 
strong, green lluorescence. 

Mixtures of salts other than those described have little influence 
on the strength but considerable effect on the colour of the phos- 
phorescent light and the readiness with which the phosphorescent 
effect is excited by illumination, Rontgen rays, or radioactive 
materials. Most metallic salts induce a green phosphorescence, 
but that caused by manganese is yellow (cT Hofmann and Dacca, 
A., 1904, ii, 690). Phosphorescence apptmrs to be weakened or 
completely inhibited by metallic salts, which give dark coloured 
or black sulphides (cf. MacDougall, Stewart, and Wright, T., 1917 
111, 063). ’ JJ ’ ' 

Action of Natural Waters on Lead. John C. Thresh {AnalvsL 
— 505). — The presence of var 3 'ing quanhties 
01 silicates, carbonates, sulphates, and salts of organic acids, 
organic acid and free carbon dioxide, causes 
the dillercnces observed in the action of natural waters on lead. 

> ilicates prevent the oxidation of lead, iron, and aluminium, and 
ihooriand water after treatment with sodium silicate ceases to act 
on lead. WPS 
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Complex Salts of Copper and Thallium. G. Cannebi 
{Gazzetta, 1922 , 52 , ii, 266-270).— The Mowing complex com. 
pounds, analogous to the simplest types of those of the alkali 
elements (cf. Rosenheim and Steinhauser, A., 1900 , ii, 663 ), are 
described: TLCu (804)3, eHgO, blue crystals; Tl2Cu(S03)2, yeUow 
powder; CuS 03,3013803,113803, cinnabar-red cr^tals dissolvmg 
in aqueous ammonia to a blue solution ; 114011(8203)3, a straw- 
yellow, microcrystalline powder. ^0 more than one compound 
corresponding with one and the same series w'as obtained, in spite 
of variation of the conditions of formation, T. H. P. 

The Vapour Tension of some Copper-Zinc Alloys in the 
Solid State. Lieon Gtjdj.et and Marcel Ballay ( Compt . rend ., 
1922, 175, 1057— 1058).— The rate of volatilisation of zino from 
copper-zinc alloys depends on the temperature and on the nature 
of the surrounding atmosphere. A\hen the latter ^ can exhibit 
oxidising properties, the surface film of oxide mechanically retards 
loss of zinc from the alloy, whilst in an atmosphere of carbon 
monoxide, nitrogen, or hydrogen no Him is formed and the tem- 
perature alone is the controlling factor. In such cases, the vapour 
pressures observed cannot bo represented as a linear function of 
the atomic percentage of dissolved copper, as the alloys used 
(Cu^55-20%, Zn:-44-75%) w^ere not dilute solutions of copper 
in zinc, Raoult's law, therefore, does not hold. H. J. E. 


Solubility of Halides of Univalent Copper in Sodium Thio- 
sulphate. G. Canxeki and R. Lucnini {Gazzetta, 1922, 52, 
ii, 261— 266).— In the compounds originating when cuprous halides 
are dissolved in ammonium thiosulphate solution, the univalent 
copper apparently exerts its co-ordinating jjow'cr, not merely 
towards the thiosulphuric radicle, but also towards the halogen. 

To the compounds formed, wliich have the general formula, 
CuX,NH 4X,4(NH4)2S203, where X represents a lialogen atom or 
the thiocyanogen radicle (cf. Rosenheim and Steinhauser, A., 
1900, ii, 653), Werner (”Xeuere Anschauungen,” 1913, 168) 

ascribed the formula ^ Rin this case representing 

Cu. On the basis of this formula, the integrity of the nucleus 
wdthin the brackets should not be diminished by replacement of 
the ammonium residue by an atom of an alkali element of similar 
chemical character such as sodium, There seems, therefore, to be 
no reason sufficient to explain the difterenec in behaviour betw’een 
the ammonium salts and those of other alkali metals other than 
the varying solvent power on the cuprou.s halides, 

The authors find that sodium thiosulphate, fused in its 
water of crystallisation, dissolves considerable proportions of 
freshly prepared cuprous halides and cuprous thiocyanate, the 
following salts being formed : CuCI,6Na3.S A ; CuBr,5Na2S203 ; 
CuBr,tt2S203,9Xaj,S205; CuBr,^u\a,S,03,^4I ; 2CaCNS, 5X^,0,. 

.yo these compounds, which form white crystals unaffected by 
the action of light, and give clear, colourless, aqueous solutions, 
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the following, fomulae, analogous to those attributed by Wemer 
to the complexes formed by ammonium thiosulphate, might be 


^cribed : Cu 


;omph 

:ld 


(^2^3) 5 . 


I Cu . c,^(CNS), Cu 

C“(S,0,),jNaii- L (SA)jNa,,- 


Such hy^theticai structural formulae cannot, liowevor, be supported 
by experimental data other than the colour of the salts, this 
indicating that the cuprous ion forms part of a complex radicle 
constituted of groupings in such condition that they exhibit 
increased resistance to react with their specific reagents. The 
dissociating action exerted by water on these complex compounds 
prevents physical measurements of any value in this connexion 
being made. T. H. P. 


The Preparation of Metallic Phosphides by the Action 0 ! 
Hydrogen Phosphide on Solutions of Met^c Salts. A. 

Bkukl {Z, anorg. Chem.t 1922, 125, 252—256; cf. Moser and 
Bnikl, A., 1922, ii, 393). — Mercurous phosphide, PHgj, is obtained 
when hydrogen phosphide is allowed to react on a solution of 
mercurous sulphate in dilute sulphuric acid, as a black, amorphous 
precipitate; it is rapidly oxidised by the oxygen of the air, and 
graduaUy by dilute nitric acid. Phosphine is gradually evolved 
by the action of cold concentrated h 5 'drochloric acid, but much 
more rapidly by the action of the hot acid; ^vith concentrated 
sulphuric acid, sulphur dioxide is evolved. The compound is not 
explosive. Pure mercuric pkarphide, P 2 Hg 3 , can be obtained by 
the action of a solution of mercuric chloride in ether on hydrogen 
phosphide; it is a dark brown solid, becoming grey on exposure 
to air. In the cold, water, alkalis, and dilute acids are without 
actiou, but on wanning phosphine is evolved; it is oxidised in 
the cold by dilute nitric acid. 

A solution of lead acetate in alcohol reacts with phosphine to 
form a black, flocculent precipitate of lead phosphide, PgPbg, an 
unstable compound decomposed in the cold by w'ater and alkalis. 

Cadmium 'ijhosphide, p 2 Cd 3 , obtaniod as a black, flocculent 
precipitate 'by the action of phosphine on an ammoniacal solution 
d cadmium sulphate, is unstable, and yields hydrogen phosphide 
when treated with dilute hydrochloric acid. It is very' vigorously 
oxidised by concentrated nitric acid. Its reactions are similar 
to those of lead phosphide, W. T. 


Alloys of Iron and Aluminium. X. Kurnakov, G. Urasov, 
and A, Grigoriev {Z. anorg. Ckem., 1022, 125, 207—227, and 
<1. Utiss. Phys. Chem, Soc., 1918, 50, 270). — The system iron- 
aluinmium xvas studied by (1) thermal analysis, (2) the micro- 
'^tructure of the alloys, and (3) the electrical conductivity and 
liardness. In the intern al 32*1— 39*5 atom. iron the endothermic 
^<5fflpound, Al 3 Fe 2 , crystallises from the fused mass; below 
(l^^ this decomposes into the a- and ^-solutions of aluminium 
^ iron. Between 24*2 and 34 atom. % iron there exists a stalJe 



abstracts of OHMIOAL fapbbs. 


,ta«. •M'i “■•‘■“■7 S 

Ltem iron-aluminium; t P« the maximum harduMs 

cSiduotivity “‘I ^“PSf'^Thc w ^ sCt 

w't. ■ 

Ki'^92rf i-55)-W English 

previousiy Ti‘’' 


previously pu__---(r;o-79C,„H) 

S{Erb,r--"l‘+»'*- 


.. f rnhalt Owes Ruvs Howeu, (T., 

The Higher Oxide of Cobalt. 

1923, 123, 65-71). ^ CumcA and M. 

Triple Nitrites of cf. following abstract). 

VASrllGtecfia, 1922.52,ii,2i9^-'™> , 1866,97, 

-The analytical data given by Wma g,](N0j)j,2ICN0j, 

385) for the three triple “ a^d analysed th» 

being incomplete, the authors h P P oj cobalt. The 

compounds, as well as yellow powders stable in 

above three complex and t^he same eomple.r 

the air and may he regard - however, not stabje m 

quadrivalent ion, tollvOjls^ an insoluble 

presence of water, in , jhc stable cobaltomtrons 

golden-yeUow »«“P^’ p?^“!^he fei value of the active mass 
ion bemg hence [Co(J<Oj) 4 ] ^ of the reaction m which 

of the ion [NO,]' present 11 ‘h the equilibrium 

the tnplc sa t on^ate a dis- 

[Co(N 0,)4]"+»0, of 

placement in the same ^“se, tha_ , determmd 

undissociated molecules 0 „„ Lojc"4-Ca"(or Ba,Ca) .- 

also in the enuihbnum [LolNUjJjJ < w 

r«SO,|.f =. Th». M W* «' 

stability towards the .. Hnltine iii this case. K 

ation valency representing a ^ ^ of analogous com* 

the potassium is displaced b> thalh , introduced the composi* 
position is obtained, but when soihurn i.> mtroducea 

to is changed. .me fcad 


nitrites have also 


mUllAJO iiwvv/ — 

and of the formula ColXOals • . 


ed but when sodium is iiiiiuuav^u ..... . 

Triple cobalt zinc (cadmium, ^ air 

0 been obtained, these being stable m dr) 

. r IZn 



INORGANIC CHEMISTRY. 


ii. 77 


cadmium 'potassium uilnie, pale chestnut, and cobalt mercuric 
potassium nitrite^ rather deeper chestnut precipitate. T. H. P. 


Triple Nitrites of Nickel. V. CuTfiCA and G. Caeobbi 
{GazzeMt 1922, 52, ii, 270—279; cf. A., 1922, ii, 448).--Both the 
double and triple nitrites of nickel undergo profound ionic scission 
immediately on contact with water, the supposed ion, [Ni(N02)6^^^^ 
being hence classified with the “ imperfect complex ions. Hence 
in the passage of these salts into solution, the mobility of the con- 
stituent simple ions predominates over the co-ordinating action 
exerted in such conditions by the nickel. In general, accumulation 
of electronegative radicles in a complex ion is accompanied by 
increase in the extent of the ionic dissociation of its salts. With 
the complex nitrites, the large number of NOg radicles displaces 
the electrolytic equilibrium, [Ni(N02)e]K4 4K'4-[Ni(N02)<sJ'", 

almost completely towards the right, and the equilibrium 
[Ni{N02)6]"'" ^ Ni(N02)2'f-4N02‘' must also undergo displace- 
ment in the same sense. The results of cryoscopic measurements 
in water of some of the double and triple nitrites of nickel show, 
indeed, the almost exclusive presence of simple ions, the nickel 
nitrite molecules alone remaining undissociated. The following 
triple nitrites have been prepared. 


Nickd mercuric potassium nitrite, j^Ni(N02)eJjj®, forms dark 

green, almost black, crj'stals, and gives a green, aqueous solution. 
Cryoscopic measurements indicate decomposition into seven ions. 

Two nickel mercuric thallium nitrites of the respective composi- 
tions : 3Ni{N02)2,Hg{N02)2,6TlN02, orange -yellow' crystals, and 
2Xi(X02)23g(N02)2jTlN02, are obtained according to the experi- 
mental conditions employed. 

Nickel zinc polassiim nitrile, 2[Ni(X02)g]K4,Zn(X02)2, forms a 
flesh -red, microcrystalline mass. 

A chestnut-brown nickel uranyl thallium nitrite was prepared, 
but DO simple formula could be derived from the results of its 
analysis. 

Nickel cobalt jMtassium nitrite is a greenish-yellow salt of the 
formula 


2K,[co(NO,)8] [co(NO,),]^? or 2K,|‘Co(NO,) J 

Nickel cobalt thallium nitrite is a dark red salt which, when 
treated with water, leaves undissolvcd the orange-red complex, 

TljCo(NOj)j, Its formula is probably Co(XO,)e ITlXOj, 

Unsuccessful attempts w ere made to ]ire])are a nickel magnesium 
potassium nitrite. T. H. P. 


Some New Series of Phosphotungstates. F. Kehbmann 
and R. Mellet {Helv, Ckim. Ada, 5, W2 — 044). — When a very 
concentrated solution of a mixture of sodium tungstate and phos- 
phate is acidified faintly with acetic acid, at the end of a few days 
a mass of crystals separates containing two salts. One of these 
VOL. csxiv. ii. 4 
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can be freed from the other by washing with cold water, in which 
the first is sparingly soluble. This salt, which cannot ^ recrystal- 
iised, has the composition corresponding with the formula 
14Na50.5Pj05,19W03,aq or SONajO.lOPjOj.SWOs.aq. The second 
salt is readily soluble in cold water and forms supersaturated 
solutions which may not crystallise for months. The salt corre- 
spends with the formula 3Na20,P20j.8W03,aq„ representing the 
simplest series of phospho tungstates. A sodium salt described 
by Scheibler {Ber„ 1872, 5, 801) was thought to belong to a 
P205,6W03 series, but is now shown to belong to the senes 
3M20,P205,7W03,aq. It is proposed to contmue the study of 
these three new series of phosphotungstates. E. H. R. 

Properties of Tin, Especially the Density. R. Hoffmann 
and W. Stahl {Metall u. Erz., 1923, 20, 5— 8). —Tin of 99*8% 
purity produced from Bolivian ore at the Wilhelmsburg Works 
was found to have 7'312 in a vacuum and df 7*311, [Cf. 
J.S,CJ., 1923, Feb.] A. R. P. 

The Equilibrium in the Reduction of Tin Dioxide by Carbon 
Monoxide. W. Fraenkel and K. Snipischski [Z, anorg. 
Chem., 1922, 125, 235— 252).— The equilibrium SnOj-f-SCO 
Sn+2CO^ was studied. It was found that the same equilibrium 
was reached from both sides, and it was independent of the 
amount and composition of the solid phases. The equilibrium 
concentration of carbon monoxide increases gradually with in- 
creasing temperature up to 900°, and then suddenly increases 
very rapidly. The temperature coefficient was studied ; at 500°, 
equilibrium sets in after some weeks, whereas at 600° equilibrium 
is reached in a few days. 

An improved method for the preparation of stannous oxide 
consists in dissolving stannous chloride in the least amount of 
hot concentrated hy^ochloric acid, and gradually adding sodium 
hydroxide solution until the solution reacts alkaline towards 
phenolphthalein ; the resulting milky liquid is then kept boiling 
in a bath of saturated sodium chloride solution. In a few hours 
a blue, lustrous powder is obtained; this Ls then washed and dried 

W. T. 

Composition of Micellae. I. Stannic Acid Peptised by 
Alkali. Robert Wintgren {Z. physikal Chem,, 1922, 103, 
238 — 259). — Electrical conductivity and transport measurements 
have been carried out vnih stannic acid sola which have been 
peptised by alkali and also with the filtrates from these obtained 
by ultrafiltration. From these measurements by Ducleaux’s 
method (A., 1905, ii, 432), the portion of the conductivity and of 
the transport which is due to the micellar portion of the sol has 
been calculated, and from Zsigmondy’s conception of the qualitative 
composition of the micellae an attempt has been made to apply 
Kohlrausch’s law of the independent migration of ions to inorganic 
colloid ions by regarding the micellar ions a.s ordinary multivalent 
lona. From the conductivity values the mean quantitative com- 
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position of the micella equivalent has been approximately deter- 
mined, that is, the number of molecules of stannic oxide contained 
in one equivalent of colloidal stannic acid. This quantity has been 
termed the equivalent aggregation. Further, from the conductivity 
determinations it is shown, in agreement with Varga^s calculations 
from transport measurements {Kolhid Chem, 1919, 11 , 25), 

that a measurable large quantity of the alkali used for peptisation 
is enclosed in the micell®. The amount of enclosed alkali and the 
equivalent aggregation may be obtained indirectly from the trans- 
port measurements, and the quantities so obtained agree within 
a very little with those obtained from conductivity measurements 
and with those obtained by Varga. That considerable quantities 
of alkali are enclosed b shown by the fact that at the cathode, 
instead of an increase in alkali concentration occurring, a decrease 
is actually found. From the decrease in alkali concentration the 
amount enclosed can abo be calculated and the quantity so obtained 
agrees well ^vith the quantity obtained by the other methods, 
With increasing alkali content the equivalent aggregation decreases, 
as also does the percentage of enclosed alkali. On account of the 
small value of the conductivity of the sob with small alkali content, 
the composition can only be regarded as correct in respect of its 
order, and not as to its actual value. An example of the composi- 
tion of a stannic acid sol examined b expressed as folio w^s : 

(^r865Sn02; S'SSK^O; a:H 20 Sn 03 H'^„-f»K*. 

J. F. S. 

Magnetic Analysis of the Stannic Acids. Paul Pascal 
(Compf. rend., 1922, 175 , 1063—1065; cf, thb vol., ii, 25). — 
The theoretical values of the molecular magnetic susceptibilities 
of the acids Sn(OH)^ and SnO(OH) 2 , calculated from those of 
starmates, methylstannonic acid, and metallic tin were compared 
with those obtained experimentally from stannic acids prepared 
by various methods. The results indicate that the acids are not 
definite compounds, but mixtures of anhydrou,s stannic oxide with 
water. H. J. E. 

Zirkite Ore. J. G. Thompson {J, Physical Chem., 1922, 26, 
813—832). — The mineral zirkite, an impure zirconium dioxide 
containing silica, iron, and titanium, has been investigated with 
the object of making it suitable for use as a refractory. It b 
shown that 90 — 95 of the silicon may be removed from the 
jnineral by heating a mixture of the ore and carbon to a tem- 
perature above 2220'" in an electric furnace. The best results 
are obtained by heating a mixture of the ore and coke in an arc 
furnace, the amount of carbon being approximately that required 
to transform only the silicon into carbide. If carlwn in excess of 
this amount is used the sctiaration of silicon is less complete, due 
to the formation of stable double carbides of silicon and zirconium. 
It is suggested that if the above treatment is followed by the 
removal of iron by treatment with chlorine a product, impure 
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zirconia, is obtained which is sufficiently refractory for most 
purposes. Zirconium carbide is sho^vn to be exceedingly refractory, 
and infusible in a 40 — 50 kw. arc, but its use as a refractory is 
restricted, because it is necessary to protect it from oxidation. 
The various methods of analysis of zirconium compounds are 
discussed and a method for the estimation of zirconium, silicon, 
titanium, and iron in zirkite is outlined. J. F. S. 

The Missing Element of Atomic Number 72. D. CJoster 
and G. Hevesy {Nature, 1923, 111, 79).— From theoretical con- 
siderations, it is probable that the element of atomic number 72 
is not a rare-earth metal, but a homologue of zirconium. Further, 
the conclusions of Dauvilier {A., 1922, ii, 463) and of Urbain (A., 
1911, ii, 115) are considered not to be justified, since it appears 
that the quantity of the element in the sample examined by the 
former by an J-ray spectroscopic method must have been so 
small that its identity wth the element claimed to have been 
detected by the latter in the same sample by optical and magnetic 
examination is improbable. The only lines, and i/pj, detected 
by Dauviliicr were extremely faint, and the wave-lengths given 
are about 4X.u. (lX.u.=:10'i^ cm.) smaller than those obtained by 
a rational interpolation in the wave-length tables of Hjalmar 
and Coster for the elements in the neighbourhood of atomic 
number 72. The authors have, however, by investigation of the 
X-ray spectrum of extractions of zirconium minerals, detected 
the lines La^=1565'5, a^— 1576, 1371*4, p2==1323*7, 

1350-2, 1177 X.U., which must be ascribed to the element of 

atomic number 72. The Lx and Ap lines exactly agree with the 
anticipated mutual distance and relative intensity, and the wave- 
lengths all agree within one X.u. with those obtained by inter- 
polation. A sample of a Norwegian zirconium mineral was estim- 
ated to contain at least 1% of the new element, wffiiLst ordinary 
zirconium probably contains 0'01-0*1%. Experiments are in 
progress to isolate the new element, for which the name “ hafnium 
is proposed, and to determine its chemical properties. fCf. Scott 
T., 1923, 123, 311.] A. A. E. ' 


The Anode Oxidation of Gold. Fr. JmsA and Or. Bubyanek 
{Chem. listy, 16, 299— 305; ef. A., 1922, ii, 713).— A strong 
current was passed through a cell having a gold anode, and dilute 
sulphuric acid as electrolyte. After twenty-four hours the current 
was stopped, and the back E.M.F. of the anode measured. For 

this wa« +1-24 volts 
at . itie same voltage was obtained whether the anode was 
prepared m the dark, or in the light of a mercury- vapour lamp 
and reduction of the strength of acid from normal to A/1000 made 
no ffifference to this result. The rates of polarisation of gold 
0 es, using currents of 0‘02 and of 0*5 milliampere/cm.* were 
S ^ was noticed 

wnrtbv nnrinw ffldhamperc, the results obtained were untrust- 
in slow rate of o.xidation producing passivity 

m the gold. The rate of discharge of polarised gold anodes was 
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nieewured, under various conditions, and with the introduction 
of different resistances, in order to retard the rapidity of discharge. 
Gold anodes were next depolarised bypassing currents of increasing 
magnitude through the cathode, until the polarisation 
disappears. The magnitudes of the polarisation currents produced 
by stationary and rotating oxidised gold anodes, using acids of 
(Afferent concentrations, were measured, and curves drawn showing 
the relation between the galvanometer readings and the voltage. 

R. T. 

The Occlusion of Hydrogen by Palladium. Miruo Yamada 
[Phil Mag.y 1923, [vi], 45, 241 — 243). — The crystalline structure 
of palladium, containing large quantities of absorbed hydrogen, 
has been determined by X-ray analysis. Except for slight con- 
tractions of the intervals between the lines on the rontgenogram, 
there is practically no difference between the figures for pure 
palladium and for this metal containing occluded hydrogen. The 
slight contraction corresponds with a uniform expansion of the 
space lattice. Xo new lines were observed, and hence a compound 
is not formed between the hydrogen and the palladium. The 
results are in accord with the view that the hydrogen is adsorbed 
in the state of solid solution. The expansion of the lattice deter- 
mined from the displacement of the lines was 2*8%, which is in 
good agreement with the expansion, 2 9%, obtained by direct 
measurement. W. E. G. 


Mineralogical Chemistry, 


Eiebecldte from Vallone delle Minidre (Valle della German- 

asca). E. Grill {Atti R. Accad. Lincei, 1922, [v], 31, ii, 137 — 
142). — Black crystals of riebeekite, up to 7 mm. in len^h and 
with submetallic lustre and pronounced prismatic habit, were 
found on the eastern slope of Vallone delle Minidre (Piedmont). 
They exhibit pleochroisra and have d 3*44; the angle (100) : (HO 
is oo'’ 5' — 55“ 20'. Analy^sis gives : 

8i0, TIO, AhO, Fe,0, P«0 MdO C*0 MsO Sii,0 K,0 H,0- H,0+ ToW 
5153 trace 2*71 15*22 17*11 0*22 0*79 1*01 7*81 1*13 0*31 1*20 100*04. 

These re.sults are in accord with the em])irical formula : 

13Si02,2(Fc,Al)203,4(Fe,Mg,Ca,Mn)0,3(Xa,K,H),0. 

T. H. P. 


Analytical Chemistry. 


Practical Spectroscopic Analysis. W. F. Megolrs, C. C. 
h(Ess, and F. J. Stimsok {Bull. Bur. SUindard^^, 1922, 18, 235— 
-Iw; Sci. Paper, Xo. 444). — A method of quantitative analysis 
^ ilcvelopcd based on a study of the raies ultimes, and sensitive 

4* 
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lines which appear in the spectra of certain alloys. The raies 
ultimes are the most sensitive spectral lin^ of an element, 
represent vanishing traces of its presence in a mixture or aUoy. 
The most sensitive rays for eighty-three of the elements have been 
coUectcd in one table by Gramont (A„ 1922 ii, 73). In the preset 
method of spectrographic analysis, use is made of standard samples, 
synthetic alloys, or salts mixed in definite proportion. Ihe spectra 
of several standard sampler are photographed alongside the sp^trum 
of the unknown material, and the quantitative determination 
becomes a process of simple comparison. The condensed spark 
with self-induction in the spark circuit has been found to yield 
the best results. Three examples of the application of the method 
are illustrated, dealing with the determination of impurities in 
samples of tin, gold, and platinum. Many of tiie lines were sensitive 
for less than 0-001% of impurity. Other applications of spectro- 
graphic analysis are discussed. W, E. G. 

A Colorimeter for Bicolorimetric Work. Victor C. Myers 
(J. Biol Chem., 1922, 54, 675— 6S2).~A colorimeter of the Hellige 
type is described which contains three wedge-shaped vessels for 
the standards. Only one wedge is necessary for ordinary colori- 
metric work. For colorimetric estimations of hydrogen-ion con- 
centrations, however, two wedges are employed, one containing 
a standard on the alkaline side, the other one on the acid side of 
the unknown. Using these in conjunction, a match can be obtained 
without the preparation of further standards. If the unknown 
solution is slightly turbid or coloured, the third wedge may be 
brought into use. E. S. 

Chromoscope for the Measurement of the Concentration 
of Hydrogen-ions in Liquids by means of Coloured Indicators. 

Ch. 0. GuiLLAUMrN {(/. Pharm. Chim., 1922, [vii], 26, 452 — 454).— 
The apparatus consists essentially of a wooden box having six 
holes in two rows into which the tubes containing the solutions fit. 
Observations are made through lateral openings in a line with the 
axis of each row of tubes. The openings arc shielded from external 
diffused light by means of a hood. The illumination of the tubes 
is effected either by diffused daylight or by artificial light, and 
either directly, or by reflection from an opal plate with a matt 
surface fixed at an angle of 45° to the plane of the observation 
tubes. A light filter is provided to correct, where necessary, for 
the dichroism of certain indicators. G. F. M. 

Electrical Determination of the End-point of a Titration. 

Erich Muller (2. angew. Chem., 1922, 35, 563— 566),— The 
electrical potential of the reaction may serve as an indicator of 
the end-point of a titration, in so far as it is a question of the 
reaction of ions. An electrode has to be selected to correspond 
wth one sta'ge of the reaction, for example, in the titration of an 
iodide with silver nitrate, an electrode of silver, and an indifferent 
electrode of platinum. The potential of the reaction c = Aj + 
0’058 io8c(. At the end-point Ci,=Ci, and the 
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potential of this end-point may be determined by saturating water 
with silver iodide, acidifying with sulphuric acid, and immersing 
a silver electrode. This end-point electrode is connected through 
a galvanometer capable of indicating 10'^ to 10“’ amperes with 
the indicator silver electrode of a titration ; the end-point of the 
titration is indicated by the needle reaching zero. H. M, 

Quantitative Analysis by Measurement of the Degree of 
Supersaturation. Hans R6der {Chem. Ztg., 1922, 46, 1089).— 
A number of factors, such as the physical condition of the pre- 
cipitate formed, the presence of substances which affect the 
solubility of the precipitate or hinder its formation, etc., must 
be taken into account in the method proposed by Hbppler (A., 
1922, ii, 863), and although the method is useful in certain cases 
much investigation is required before it is capable of wider applic- 
ation. W. P. S. 

Contamination of Water Samples with Material Dissolved 
from Glass Containers. W. D. Collins and H. B. Riffen- 
bURO {J. Ind. Eng. Ckem., 1923, 15, 48 — 49). — Samples of water 
in good glass bottles will not dissolve enough glass in a month 
to cause any detectable change in the ordinary mineral analysis, 
and even in six months no significant change will be caused. In 
bad bottles, sufficient mineral matter may be dissolved in a day, 
and certainly in a week, to change the character of the water. 
The greatest changes are an increase in silica and sodium, and a 
change of the alkalinity from bicarbonate to carbonate and hydr- 
oxide with an increase in total alkalinity corresponding with the 
sodium dissolved. Bottles may be tested for resistance to solution 
by filling with distilled water and examining after a month. Titr- 
ation with acid and estimation of the total solids and the silica 
will show the extent of the action. G. F. M. 

Al umin a as an Absorbent for Water in Organic Com- 
bustions. H. L. Fisher, H. L. Faust, and G. H. Walden 
{J, Ind. Eng. Chem., 1922, 14, 1138 — 1139). — The preparation of 
alumina for use in absorbing wafer in organic combustions is 
described. It may be made either from the hydroxide or from 
the hydrated chloride. In the first case, the hydroxide is first 
mixed with 20% of purihed and ignited asbestos and then ignited 
over a bunsen flame. In the second case, pumice is saturated 
with a solution of aluminium chloride, the whole evaporated to 
dryness with stirring, and ignited at 700 — 750'’ until no more 
hydrogen chloride is given off. The advantages of alumina over 
other absorption agents arc that, being a solid, it offers less resist- 
ance to the passage of gases than sulphuric acid, does not form 
crystalline hydrates like calcium chloride, or contain basic sub- 
stances which absorb carbon dioxide, and docs not clog the apparatus 
like phosphoric oxide. H. G. R. 

Some Sotirces of Error in the Estimation of Chlondes in 
Blood and Similar Material. Isidor Green wald and Joseph 
Gross {J. Biol. Ohem.f 1922, 54, 589 — 594). — The results obtained 

4*— 2 
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ia the estimation of chlorides in whole blood differ according to 
the particular protein precipitant used. Using as a standard for 
cotnparison the results obtained by the oxidation of blood with 
nitric acid in the presence of silver nitrate, the authors find that 
tungstic acid is the most suitable precipitant. Picric acid leads 
to high results owing to the formation of purine-silver picrates> 
whilst other precipitants cause either low or irregular results. 

E. S. 

Detection, BUmination, and Estimation of Ammonia in 
Hydroxylamine HydrocWoride. Raoul Geos { J . Pham. 
CAim., 1922, [vii], 26, 449 — 452).— For the detection of ammonia, 
the hydroxylamine in the sample is first destroyed by the addition 
of a solution of iodine and of potassium hycfrogen carbonate or 
sodium acetate, the excess of iodine being finally eliminated by 
means of thiosulphate, The liquid thus treated is then tested 
for ammonia by moans of Messier s solution, or by warming with 
alkali hydroxide, or by means of sodium hypobroraite. 

Ammonia may be eliminated from hydroxylamine salts by taking 
advantage of the volatility of ammonium hydrogen carbonate, 
The solution of the salt, to which a sufficient quantity of potassium 
hydrogen carbonate has been added, is warmed in a flask on a 
water- bath, and air is dra^ through by means of a water pump. 

The estimation of the ammonia is effected by interposing a 
flask containing standard sulphuric acid between the flask contain- 
ing the hydroxylamine solution and the pump. All the ammonia 
will have been volatilised and absorbed in the acid in about one 
hour, and the excess of acid is then titrated with alkali. In one 
instance, ammonia equivalent to 31% of ammonium chloride was 
found in a reputedly pure specimen of hydroxylamine hydro- 
chloride. Q p 


The Nitrometer Method for the Estimation of Nitroffun in 
Nitrates and Nitric Acid. H. W, Webb and M. Tayior U 
Soc. Chem. Ind., 1922, 41, 362— 364t).— N itrogen in potassium 
nitrate can be correctly estimated by means of the nitrometer if 
yi— 32 /o sulphuric acid is employed, and a correction of 0*2 c c 
per 10 c.c of acid used is appUed for the solubility of nitric oxide 
m the acid. The correction for the solubility of nitric oxide in 
sdphunc acid given by Lunge (0*35 c.c. in 10 c.c. acid) is too high. 
JVitrm acid can also be estimated to within ±0-15% if it is weighed 
out in such a way as to avoid loss of fume by weighing out a large 
^ sulphuric acid contained in^a 

deep bottle, and then weighmg out the necessary amount of the 
^ lutrumeter. The estimations should be 

a^thfbH “ in temperature, 

and the latter should be read before the volume of gas in each 

G. ¥. M. 

DatermmaUons of the rate of ah.;orptioVof''nUr’io ^de, a^d'of 
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tbe products of the oxidatiou of this gas, by sulphuric acid and 
mixtures of sulphurlo and nitric acid, show that the mechanism 
of absorption is very different in the two cases. Nitrous gases 
having a composition represented approximately by the formula 
N 3 O 3 were absorbed with much greater rapidity than either pure 
nitrogen dioxide or peroxide, and the theory that the trioxide 
reacts as a mixture of the other two is therefore untenable. On 
the contrary, it is nitrogen trioxide which reacts with the sulphuric 
acid, and is continuouslyregenerated from its dissociation products 
according to the reversible equation NaOj, NO+NO 2 . Absorp- 
tion by alkalis occurs in the same way, and the contention of 
Lunge that the peroxide initially reacts giving equimolecular 
proportions of nitrate and nitrite and that the former is then 
reduced to nitrite by the dioxide is inadmissible. The use of 
alkaline liquids as absorbents for nitrous gases in analysis, how- 
ever, always gives a larger proportion of nitrogen in a higher state 
of oxidation than when sulphuric acid is used as absorbent. This 
is due to secondary reactions with the water, or water vapour, 
and is always more pronounced when the alkali hydroxide is only 
in slight excess. Nitrous acid is momentarily formed and decom- 
poses into nitric acid and nitric oxide ; the latter is either unabsorbcd, 
or else in presence of oxygen again passes through the cycle of 
changes, the net result of which is to increase the nitrate at the 
expense of the nitrite. These errors can only be avoided by securing 
complete absorption on first contact of the gases with the alkaline 
solution by using a large excess of alkali and stirring the solution 
vigorously. This is not always possible, and hence absorption by 
sulphuric acid is considered preferable. G. F, M, 

Estimation of Phosphorus. G. E. F. Lundell and J. I 
Hoffman {J. Ind. Eng. Chem., 1923, 15 , 44 — 47), — The sources of 
error in the precipitation of phosphorus as ammonium phospho- 
molybdate and its subsequent estimation by weighing as ammonium 
pyrophosphate or by titration with alkali, and the precautions 
necessary to guard against them are described in detail, with 
special reference to the estimation of small amounts of phosphorus 
ia metallurgical products. The precipitation of the phospho- 
raolybdate should be carried out at 40 — 60° in a solution con- 
taining 5 — 10% of nitric acid, 5 — \5% of ammonium nitrate, and 
a 15 — 25-fold excess of ammonium molybdate, and the precipitate 
should be kept with frequent shaking for at least forty minutes 
for a technical analysis, or over-night where great accuracy is 
required. The phosphorus must all be present initially as ortho- 
phosphate. The precipitate must be washed with 1 — 2 % nitric 
acid, excessive washing being avoided. Fluorine, quinquevaicnt 
vanadium, titanium, zirconium, arsenic, and silicon contaminate 
the precipitate and delay precipitation, and absolutely correct 
estimations of phosphorus can only be obtained by dissolving the 
precipitate^ and reprecipitating the phosphorus as a pure com- 
pound of definite composition, such as magnesium ammonium 
phosphate, On dissolving the precipitate in dilute ammonia,* as 
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is usual, a small, insoluble residue of the phosphates of iron, titanium, 
zirconium, and tin will remain if these elements are present. 
This may sometimes be dissolved by adding citric acid to the 
ammoniaoal solvent, otherwise the filter-paper and the precipitate 
must be fused with alkali, and extracted with water, Mding the 
extract to the ammoniacal solution. Magnesium ammonium 
phosphate is precipitated from this solution by rendering slightly 
acid with hydrochloric acid, adding 0'2— O o g. of citric acid, a 
5 — 10-fold excess of magnesia mixture, and ammonia to slight 
alkalinity. In presence of the above-mentioned elements, the 
precipitation must be repeated, If contamination by arsenic is 
reared, it must be removed at this stage by precipitation with 
hydrogen sulphide. For routine analysis of small amounts of 
phosphorus in iron, steel, bronze, etc,, titration of the phospho- 
molybdate precipitated under standard conditions is quite satis- 
factory. The precipitate is first washed udth cold 1 — 2% nitric 
acid, followed by 1% neutral potassium nitrate solution. It is 
then dissolved in excess of standard alkali, and the excess titrated 
back with standard acid, with phenolphthalein as indicator. The 
phosphorus equivalent of the alkali must be determined by analysis 
of a pure phosphate under the standard conditions. A fifteen- 
minute precipitation is sufficient for alkalimetric estimations except 
in abnormal conditions, such as when vanadium or much hydro- 
chloric acid is present, when at least thirty minutes should be 
allowed before filtering. In presence of arsenic, the tendency is 
towards high values. G. F. M. 


Tlie lodometric Estimation of Arsenic Acid. I. M. Kolt- 
HOFF [Z, ami. Chem,, 1923, 62, 137 — 138). — In the determination 
of arsenic acid by titration of the iodine liberated by addition of 
potassium ioifide to the hydrochloric acid solution, all danger 
of obtammg high results by atmospheric oxidation may be obviated 
by warming the solution of arsenic acid with an equal volume of 
A'-hydrochloric acid on the water-bath for five minutes, then adding 
potassium iodide to a concentration of 2o'^^„ closing the flask 
wa^ng for a further five to ton minutes, cooling, and titrating 
mth thiosulphate. The result may be chocked by neutralising 
the titrated liquor vith sodium hydrogen carbonate and titrating 
mth iodme. SKghtly high results are obtained in the first process 
u the iodide is added before wannbig the acidified solution. fCf, 
l^senthaler, A 1922, ii, 584; Flcury, A„ 1920, ii, 448; KolthoSi 

A., j U, p 


Estimation of Carbon Dioxide in Dilute Concentration. 

.tint’ nl.K n improvement of the method of estim- 

r ‘•'0 the author, 

“ apparatus con.TOtinf[ of a senTtive differential 

length) attached to a balloon of 198 o.c. capacity. With the 
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apparatus as little as 0'004% of carbon dioxide can be estimated 
accurately. K. K. 

Gaflometric Method for the Estimation of Carbon Dioxide 
in Carbonates, C. Tubandt and Harry Weisz {Chem. Zig., 
1922, 46 , 1105). — The carbonate is placed in a small reaction 
vessel which is attached to the lower end of a small vertical con- 
denser, an acid chamber being fitted between the end of the con- 
denser and the reaction vessel. Taps are provided between the 
acid chamber and the reaction vessel and at the top of the con- 
denser. A tube connects the top of the condenser with a gas- 
measuring burette. The latter is provided with a water-jacket, 
and this is connected with the jacket of the condenser and with a 
bath surrounding the reaction vessel, so that the whole apparatus 
may be brought to the same temperature. After the acid has been 
admitted to the reaction vessel and the greater part of the carbon 
dioxide has been collected in the burette, the water in the vessel 
surrounding the reaction vessel is boiled for a short time, then 
cooled rapidly, and after the temperature of the whole apparatus 
has been brought to that at which it was originally, the volume of 
the gas is measured. W. P. S. 

Estimation of the Titratahle Alkali of the Blood. Isidor 
Gbeenwald and Gertrude Lewman (J. Biol. Chem., 1922, 54, 
263 — 283), — The method is designed for clinical use, Oxalated 
blood is precipitated with picric acid. Estimations are then 
made of (1) free picric acid, and (2) total picric acid in the filtrate, 
the difference representing the alkali previously combined with 
protein or carbonic acid in the blood. Free picric acid is estim- 
ated by direct titration with sodium hydroxide in the presence of 
a suitable indicator, and total picric acid either gravimetrically as 
nitron picratc or volumetrically, using titanous chloride, E. S. 

Analysis of Sodium Perborate. Herma n n B ur kardt {Chem. 
Ztg., 1923, 47, 6). — The available oxygen content of the salt is 
detemiincd by titration of the solution acidified with sulphuric 
acid with i\74-{X)tassium permanganate. A second quantity of 
2'5 g. is dissolved in water and the solution is titrated with A"/2- 
hydrochloric acid, using methyl-orange a.s indicator. After boiling 
under a leftux condenser for five minutes, the solution is cooled, 
treated with 10 c.c. of neutral glycerol and a few drops of phenol - 
phthalein, and titrated against .V/2 -sodium hydroxide to a pale 
pink colour. If, after addition of rnort* glycerol tlie colour dis- 
appears, more alkali and glycerol arc added until the pink colour 
persists. Fn)m these three results the percentages of l>orate and 
pe'rljorate present may l>e calculated. A, R. P, 

Estimation of Calcium in the Blood. Giovanni de Toni 
{Arch. Farm, spenm. Sci. ajf., 1922, 34 , 124-128. 129—130, 
145— U9). — The author finds that -Jansen's method for estimating 
calcium in the blood (A., 1918, ii, 174) gives results of satisfactory 
accuracy, provdded that the mean of two or three separate eatuai- 
ations is taken; the amount, 10 c.c., of blood required for each 
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estimation is unduly large, especially in the c^e of an infant, 
Marriott and HoTf land’s method (A., 1918, ii, 21) is untrustworthy. 

T, H. P. 

The Application of Conductometric Methods to Pre- 
cipitation Analysis. VI. Conductometric Titrations witii 
Lit^um Sulphate. I. M. Kolthoff (Z, ami, Chem.t 1923, 62, 
l_7).__Bariuiu salts even in very dilute solution may be accurately 
titrated conductometrically by means of lithium sulphate solution 
if about 30% of alcohol is added to the liquid. In the presence of 
calcium, high results are obtained, probably due to co-precipitation 
of calcium sulphate. Calcium and strontium salts cannot be 
titrated in the above manner, but lead salts in greater dilution 
than 0*01 mol. give excellent results, although more concentrated 
solutions yield results as much as 4% too low. A. R. P. 

The Application of Conductometric Methods to Pre- 
cipitation Analysis. VII. Conductometric Titrations with 
Sodium Chromate. I. M. Kolthoff (Z. ami. Chem., 1923, 
62, 97— 103).~Barium, lead, and silver in neutral solutions may 
be accurately estimated by conductometric titration with sodium 
chromate. In acid solutions, only lead gives good results, the 
other two metals forming diehromates. Strontium salts interfere 
with the barium estimation. Alone, strontium may be titrated 
in a similar way to barium, provided 50% of alcohol is added to 
the solution, hut manganese, zinc, copper, and cadmium cannot be 
satisfactorily titrated in this manner, as they all form more or less 
basic salts none of which is of constant composition, By addition 
of an excess of potassium dichromate to a neutral solution of a 
lead salt of a strong acid and subsequent titration conductometrically 
of the liberated chromic acid with standard alkali (to dichromate), 
accurate results are obtained, as the first dissociation constant oi 
chromic acid is so large whilst the second is exceedingly small 

A. R. P. 

Colorimetric Method for the Estimation of Small Amounts 
of Magnesium. F. S. Hammett and E, T. Adams (J. £ioL 
Chem., 1922, 54, 565— 566).— In the authors’ method (A., 1922, 
ii, 587), separation of the ammonium magnesium phosphate bv 
centrifuging is preferable to filtration through a Gooch crucible 
owing to the presence of small quantities of phosphorus in the 
asbestos used in the crucible. ^ 

The Estimation of Magnesium in Aluminium Alloys 

W. H. WiTHEY [CUm, yews, 1923, 126, 17— 19).— Two g. of the 
alloy are dissolved in aqua regia and the solution is evaporated with 
sulphuric acid ^til the latter fumes strongly. After cooling and 
diluting, the silica is filtered off and the filtrke treated with 15 g. 
of tartaric acid, 5 g. of ammonium chloride, ammonia until dis- 
tmctly alicaline, 25 c.c. of saturated sodium phosphate solution, 
and a further quantity of strong ammonia equal to one-third the 
bulk of the solution. After stirring and remaining over-night, the 
precipitate is collected, washed, ignited, and weighed as magnesium 
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pyrophosphate in the usual way. If the alloy contains manganese, 
the prewpitate will be contaminated with this element, the amount 
of which inust be estimated by the biamuthate method and the 
corresponding weight of manganese pyrophosphate deducted. 
Copper, nickel, zinc, aluminium, and iron do not interfere 

A. R. 1\ 

A New Method of Estimating Magnesium in Aluminium 
Alloys. BuNTARd Otani {J, Chem, Ind. Japan, 1922, 25, 1305— 
1310) —The method depends on the fact that magnesium is pre- 
cipitated as phosphate by means of sodium phosphate in the 
presence of tartaric acid (equivalent to 1*5 times the aluminium 
in the solution), whilst the aluminium remains in the solution as 
a soluble salt : AKOH)3+C4HeOe*-> C 4 H 40 jAI- 0 H+ 2 H 20 . For 
precipitation of the magnesium phosphate the mixture must be 
left for six hours, but the time must be increased if the magnesium 
is present in very small amount. K. K. 

Estimation of Zinc as Zinc Ammonium Phosphate and its 
Application in the Separation of Zinc from other Metals. U. 

P. Artmann {Z. anal Chem,, 1923, 62, 8—17; cf. A„ 1915, 
ii, 181). — The influence of ammonium nitrate, chloride, tartrate] 
and acetate and of the corresponding acids on the preciihtation 
of zinc ammonium phosphate has been investigated, and the 
following conditions are recommended for obtaining the best 
results. The warm ammoniacal solution (60—70^) containing 
ammoiuum-ioiw in a concentration not exceeding Nji is neutral- 
ised with nitric acid and treated with six times the theoretical 
q^uantity of ammonium phosphate solution ; the minimum amount 
of the latter, however, should be sufficient to render the solution 
after precipitation at least NJo in respect to this reagent, i.e., 
10 c.c. of 3iV-ammonium phosphate solution per 150 c.c. If 
amnionium tartrate is also added, as in the case of separation of 
zinc from other elements, a further 3 c.c. of the phosphate solution 
must be used for every 10 c.c. of 2.V-ammonium tartrate solution 
added. Prolonged heating after precipitation must be avoided, 
as it tends to convert the zinc ammonium phosphate into tertiary 
zinc phosphate ; to obtain an e<asily filterable precipitate the 
solution should be heated just to boiling with continuous stirring 
and then left for twenty minutes on the water- bath. A. R. P, 

Estimation of Zinc as Zinc Ammonium Phosphate and its 
Application to the Separation of Zinc from other Metals . lU. 
Separation of Zinc from Mercury and Nickel. P. Artmanx 
and Walter Hartmann {Z. anal Chan., 1023, 62, 17— 23).— For 
the separation of zinc from mercury, the faintly acid solution of 
the mixed nitrates containing less than Od g. of zinc and 0*4 g. 
of mercury is treated with 6 g. of ammonium nitrate and made 
lust ammoniacal. Ten c.c, of 3A"-ammonium phosphate solution 
are added, and the mixture is heated at 00", neutralised with 
0.' -nitric acid, heated to boiling, and left for thirty minutes on the 
^^ater-bath. The precipitate is wuslied by decantation first with 
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hot 1% ammoniuin phosphate solution, then with cold water, dried 
at 105^ and weighed as zinc aminonium phosphate. If mo^ 
mercury than zinc is present, the precipitate is dissolved in nitric 
acid and the zinc reprecipitated as before. 

The separation of zinc from nickel is earned out in a similar 
manner, except that the ammonium nitrate is replaced by 30 c.c. 
of 2i^-ammonium tartrate solution and 1—2 g.^ of sodium acetate 
are added before neutralisation. Double precipitation is necessary 
in all cases. 

The Electrometric Estimation of Zinc and Lead in the 
same Solution by Means of Potassium Ferrocyanide. Erich 

MtLLER and Ktjbt GAbler {Z. anal. 6'Aem., 1923, 62, 34).— 

Zinc and lead may bo titrated consecutively by the addition of 
a OT mol. solution of potassium ferrocyanide to a neutral aolution 
of the two metals containing I c.c. of a O' 1 mol. solution of potassium 
ferricyanide per 100 c.c., the end-points being determined con- 
ductometrically. The first knick in the curve corresponds with 
the complete precipitation of zinc as K 2 Zn 3 [Fe{CN){;] 2 i and the 
second to that of lead as Pb 2 Fe(CN)r,. The titration is carried out 
at 75°, and a platinum gauze is used as indicator electrode. This 
is connected through an electrolytic swteh filled with saturated 
potassium nitrate solution to the normal calomel electrode and 
the potential difference behveen the indicator and normal electrodes 
is measured by means of a Poggendorff capillary electrometer. 
In order to obtain accurate results by this method, the solution 
must be left for several minutes after each addition of reagent when 
the zinc end-point U being approached. An alternative procedure 
consists in dividing the solution into two equal parts and deter- 
mining the sum of the zinc and lead in one part and the zinc alone, 
after addition of sufficient sulphuric acid just to precipitate the 
lead, in the second part, Both titrations are carried out at lb", 
the former with an applied potential of -f0‘19 volt and the latter 
with +0*50 volt. The presence of exces-sive quantities of nitrates 
or acetates interferes with the lead titration. A. H. P. 

Gravimetric Analysis. XXVII. Estimation of Lead. II. 

L. W. Winkler {Z. angew. Chem., 1922, 35, 715-716),-- 
In the presence of iron, the method described in the previous 
paper (this vol, ii, 40) is inapplicable. Good results are, how- 
ever, obtained if the lead and ferric nitrate .solution containing 
1 c.c. of A’-nitric acid in 100 c.c. are treated in the cold w’ith 10 c.c. 
of a cold 10% ammonium sulphate solution. After remaining 
over-nijght, the precipitate is filtered on a Gooch crucible, washed 
first with 10 c.c, of 1% sulphuric acid, then with dilute alcohol, 
dried at 130°, and weighed as lead sulphate. Potassium salts cause 
the results to be as much as 50% too high, but mast common metals 
do not interfere. ^ To separate .small quantities of lead as sulphate 
from large quantities of foreign metals, the following procedure b 
recommended. The solution containing the metals as nitrates 
together with 1 c.c, of normal nitric acid in 25 c.c. are treated 
wth 25 c.c. of 9o% alcohol, then with 5 c.c, of 10% amraonium 
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sulphate solution, ^ter remaining over-night, the precipitate is 
filtered, washed, dried, and weighed as before. The method is 
applicable to the estimation of lead in brass and zinc. [Cf. 

1923, 122a.] ARP 

The lodometric Titration of Mercuric Chloride. I. M. 

KOLTHOFP {Pharm, WeekbUid, 1923, 60, 18— 20).— The method 
proposed by Kolthoff and Keijzer (A., 1921, ii, 66), namely, re- 
auction by alkaline hydrogen peroxide solution, acidification 
solution of the separated mercury by excess of iodine and titration 
of the excess with thiosulphate, was found very tedious in some 
cases, from the long time required to dissolve the mercury. Better 
results are obtained by using barium hydroxide for the peroxide 
treatment ; the mixture must be boiled and well shaken ; after 
cooling, iodine is added to the alkaline liquid, which is acidified 
after the mercury is dissolved, for titration of the excess. ' 

S. I. L. 

SensiUve Reactions of Copper and certain Phenols (Quinol 

VALDIGUlfe (Bull. SOC. 
cAm., 1922, 31 1176— 1179).— Dilute aqueous solutioas of quinoi 
are coloured blue by the presence of a trace of copper, slowly at 
the ordinary temperature and more quickly on being heated. 
The intensity of the coloration is proportional to the concentration 
of copper, and the test must be carried out in neutral or feebly 
acid solution. It appears to be specific for copper, as tests with 
other metals failed to produce the characteristic effects. The 
author has devised a colorimetric method for estimating copper 
based on this reaction. The action is also specific for quinol among 
phenols, and sufficiently sensitive to detect O'l mg. of that sub 
stance. ^ Copper salts are also readily detected by a-naphthol 
which gives a violet coloration under conditions similar to those 
in the c^e of quinol. The colour, however, is quite distinct, and 
is not given by p-naphthol. The blue substance produced in the 
case of quinol is not extracted by ether or chloroform. The authoi-s 
suggest that it may be a compound of quinol or of one of its oxid- 
ation products with the copper salt. [Cf, J.SX' I.. 1923, Feb.] 

Precipitation and Titration Method for the Estimation 
ia Alloys. Bb. Winkler {Chem. Ztg., 1922, 44, 

! 4 ’Tr • dissolved in a mixture of nitric acid and 

hydrochlonc acid, the solution is diluted, treated with sodium 
potassium tartrate and an excess of sodium hydroxide, and then 
boiled with the addition of hydroxylamine hydrochloride The 
prmpitated cuprous oxide is coUected, washed, dissolved in hydro- 
choric acid, oxidised with nitric acid, the solution is evaporated 
]nth the addition of sulphuric acid, and the copper estimated 
lodometncally. p g 

Aliiminium as Phosphate. G. E, F. Lu.ndell 
W H. B. Knowles {J. Ind. Eng. Chem., 1922, 14, 1136—1137).— 
“Umations of aluminium as phosphate are generally in errsr. 
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Acceptable results are possible when only a few mg. of aluminium 
are involved. High values are the rule when more than 5 mg. 
of aluminium are precipitated by any of the usual prooedures. 
Excessive washing of the precipitate or the use of a weak acid for 
washing leads to low values, as does the precipitation with only a 
moderate excess of the precipitant, or precipitation in a^aline 
solution. Under these conditions, iron behaves like aluminium, 
whilst titanium invariably yields low values. The precipitation 
of aluminium in the presence of macerated paper facilitates the 
washing of the precipitate. H. C. R, 

Estimation of Manganese, Chromium, and Nickel in Steel. 

Alois Eder and Han s Eder [Chem. Zip., 1922, 46, 1085 — 1086). — 
A quantity of 0*5 g. of the steel is dissolved in 25 c.c. of dilute 
sulphuric acid with the addition of 2 c.c. of silver nitrate solution 
{2-5 g. per litre) ; 5 c.c. of a mixture of nitric acid and phosphoric 
acid (equal volumes) are added, and the solution is evaporated 
to expel nitric acid. After cooling, the solution is diluted, treated 
with 3 g. of ammonium persulphate, boiled for five minutes, again 
cooled, 5 c.c. of sodium chloride solution (25 g. per litre) are added, 
and the permanganate is titrated with standardised arsenious acid 
solution. The titrated solution is then boiled for twenty-five 
minutes to decompose the excess of persulphate, cooled, a 
known volume of standardised ferrous ammonium sulphate solu- 
tion is added to reduce the chromate, and the excess is titrated 
with' permanganate solution. The mixture is then treated with 
60 c.c. of sodium pyrophosphate solution (150 g. per litre); the 
precipitate formed is dissolved by the addition of ammonia, excess 
of the latter is neutralised with sulphuric acid, a few drops of 
ammonia are added to dissolve any prccij)itato formed, and, after 
the addition of 5 c.c. of potassium iodide solution (40 g. per litre), 
the turbid solution is titrated with standardised potassium cyanide 
solution, the end-point being denoted by the solution becoming 
clear. This titration, after allowance for the silver added originally, 
gives the quantity of nickel present. W, P. S. 

A Micro-method for the Estimation of Iron in Colloidal 
Solutions. I. Newton Ktjgelmass {Bull. Soc. Chim. Biol, 1922, 
4, 577— 583).— To a known volume of the solution, concentrated 
hydrochloric acid and an oxidising agent (juirhydrol) are added. 
The mixture is boiled and isoaniyl alcohol added, followed by 
ammonium thiocyanate, when the ferric thiocyanate passes com- 
pletely into the amyl alcohol layer. Tljis is pipetted off ami 
compared in a colorimeter with a similar amyl alcohol solution 
prepared from a known aqueous solution of fcrricdoiuj. W. 0. K. 

The Electrometric Estimation of Cobalt with Silver Nitrate. 

Erich MttLLER and Hans Lauterbacii (2. anal Ckm., 1923, 
62, 23 28). Cobalt may be estimated in a similar manner to 
nickel (A., 1922, ii, 875) by addition of an excess of standard 
potassium cyanide solution to a neutral solution of the cobalt 
salt, followed by titration of the excess by silver nitrate, the end* 
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point being ascertained oonductometrically. The cobalt com- 
pound formed in the first sta^ of the process is K 3 Co{CN) 5 , whereas 
nickel forms K^i^(CN) 4 ; * larger amount of cyanide must there- 
fore be added than is required in the nickel estimation. The 
presence of free ammonia in the cobalt solution leads to slightly 
low results. A. R, P. 

Estimation and Separation of Titanium, Columbiuxn, 
Tantalum, and Zirconium. Willum P. Headden (Proc. 
Colorudo Sci. Soc.j 1917, 11, 185 — 201). — The gravimetric estim- 
ation of titanium in the presence of columbic acid appears to be 
most difficult, if not impossible, but small quantities of titanium 
may be estimated colorimetrically by means of hydrogen peroxide. 
To separate titanic acid from tantalic acid, the two substances 
are fused with potassium hydrogen sulphate, the mass is dissolved 
in water and hydrofluoric acid, the solution neutralised with 
ammonia, ammonium fluoride, ammonium hydrogen carbonate, 
and hytkogen peroxide are added, and the boiling mixture is 
poured into hot ammonium carbonate solution. The tantalic 
acid is precipitated whilst the titanic acid remains in solution; 
to ensure complete separation the precipitate should be dissolved 
and re-precipitated. A method for the approximate separation of 
tantalic acid from columbic acid depends on the fact that tantalic 
acid is precipitated when its hydrofluoric acid solution is treated 
at 70*^ with an excess of ammonium hydrogen carbonate ; under 
these conditions, columbic acid remains in solution. Titanic acid 
may be separated from zirconia by dissolving the freshly pre- 
cipitated oxides in ammonium fluoride solution and then adding an 
excess of ammonia; the titanic acid is precipitated completely 
and the zirconia remains in solution. When a solution containing 
zirconia and columbic acid is treated wdth ammonium fluoride and 
ammonium hydrogen carbonate, and boiled, the columbic acid is 
precipitated ; this method may also be used for the separation of 
zirconia from tantalic acid. W. P. S. 

Estimation of Bismuth. K6 ster {Chem, Ztg,, 1923, 47, 
22).~>Small quantities of bismuth in lead may be detected by 
cupelling 25 g. of the m6tal and moistening the dark spot in the 
middle of the cupel with dilute hydriodic acid. If bismuth is 
present, this spot becomes surrounded by a red ring, the extent 
and ill tensity of which depend on the quantity of bismuth present. 
To carry out a ([uantitative estimation, quantities of *25 g. of pure 
lead are cupelled with varying amounts of bismuth and the colour 
produced in the assay is compared with this series of standards. 
The hydriodic acid is conveniently prepared by passing hydrogen 
sulphide into water in which iodine is su.spended and filtering off 
the precipitated sulphur. The method is applicable to the detec- 
tion and estimation of bismuth in ores which are fused with litharge, 
carbon, and fluxes exactly as in the ordinary gold and silver assay, 
and the lead button is cupc'lied as described above. A. R. P. 

Rapid Estimation of Bismuth in Urine. Domknk o Ga^as- 
{Boll. Chim. Farm., 1922, 61, 705— 7t)S).- The author replies 
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to Dezani’s criticisms {BiocUm-TeraP^nm., 1922, 9, 267) on 

Dezam's method, based on tnoje ^ 

addition of , )^loric acid,^give8 uncertain results when 

salt in presence of nydrocnionc 

applied to urine. 

TT « Fibres in Qualitative Chemical Analysis. 

Use of Textile Fibres in ^ Chloride- 

V^etection 0 Howard Irving Cole (PAi% 

iqoTIl 361-^364; cf. A., 1918, ii, 129).-ViscoBo 

&‘^trtted ^^i^th^skM chloride and pyrogaUol may be 
fibres treat of very small quantities of gold; a red 

Tblue coloratfon is obtained when the fibre is immersed m a drop 
S so“ut"Zning as little as 0 00002 mg^of gold and he 
01 soluuon oTraTinritn to drvncss. More concentrated 

solution allowed to evaporate to myx WPS 

solutions yield a red or purple coloration at once. W.tr.is. 

Direct Estimation of the Caoutehouc Hydroc^bon aa the 
Bromide. M. Pontio (Chim. et Ind 1922, 8, 1211-1212).- 
A solution of 0’2 g. of the raw caoutchouc m -0 c.c. of i* 

treated with 50 c.o. of a solution of bromine in carbon tetrachlonde 
or Soform (3 vols. to 247 vols.). After one-quarter of an hour 
?50 0 ^0 acetone are added, the mixture bemg cogitated and filtered 
immediately, using “tared” filter-papers. Ihe precip tate is 
waled repeatedly with acetone and finally with alcohol before 
™ng dried at 7(^80°. After subtracting the weight of residue 
obtained on incineration, the weight of the product is m^tiplied 
bv 0-317 for conversion into caoutchouc, the composition of the 
pJoduet approximating to Mtimation it 

IS preferable to remove the natural resms previously by extraction 
of the solid caoutchouc, and also the protein matter by sedimentation 
or filtration of the solution. 


Use of Iodine in the Estimation of Dextrose, Lavulose, 
Sucrose, and Maltose. F. A. Cajori [J. Biol CAcm., 192., 
54 617— 627).— Dextrose may be estimated iodometncally by 
Boucrault’s method (A., 1917, ii, 395) in the presence of both lavulose 
and°8Ucrose. At the ordinary temperature, the oxidation is com- 
plete in twenty-five minutes. To avoid risk of enolisation, jne 
concentration of sodium carbonate should not exceed 1—ro/o. 
When used in conjunction with estimations ba.sed on the copper- 
reducing power, this method may evidently be applied to the 
estimation of mixtures of the above three sugars. For tliis purpose, 
hydrolysis of the sucrose should be effected by heating for two 
hours at 60° with 1% hydrochloric acid; at higher temperatures, 
some decomposition of Isevulose occurs. In the iodometric estun- 
ation of maltose, thirty-five minutes arc required for the oxidation. 
The estimation may also be made indirectly after hydrolysis to 
dextrose by freshly prepared yeast maltose, provided corrections 
are made for the reducing power of the maltose preparation. Sinw 
maltose is not appreciably hydrolysed under the conditions usc4 
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above for sucrose, the method may possibly be extended to include 
mixtures of all four sugars (cf. also Judd, A., 1920, ii, 395* Baker 
and Hulton, A., 1921, ii, 417). E. S. 

Methods for the Estimation of Starch in Small Quantities 
in Plant Tissues [Cantaloupe seeds]. F. E. Denny (J. Assoc 
Off. Agnc,^ Chem., 1922, 6, 175—191 ).-The most suitable method 
for the estimation of starch in quantities of 0*1— 1*0% is as follows. 
The ground cantaloupe seeds are extracted with cold light petroleum 
and oven dried. Starch is extracted vith saturated calcium 
chloride solution at the boiling temperature. Aliquot portions of 
the extract are treated with iV/lO-iodine drop by drop until a 
permanent blue colour appears (satisfying the non-starch iodine- 
absorbing substanc^) and then with excess of standard .^/50- 
iodine. ^ter remaining over-night, the precipitate is separated 
by centrifuging and washed with potassium iodide solution. Ab- 
sorbed iodine is estimated by boiling the precipitate with excess 
of thiosulphate solution {N /200) and titrating with standard iodine. 
Comparison is made with figures obtained with pure starch. The 
average ratio, iodine absorbed; starch, was 0*11, tending to de- 
crease in smaller concentrations. The method of Scales (A., 1919, 
ii, 435) would_ appear capable of refinement, to give coiiiderably 
increased sensitivity. ^ p 

Formic Acid. I. Gravimetric Estimation of Formic 
Acid. Fr. Acerbach and H. Zeglin {Z. physikal Chem,, 1922, 
103, 161— 177).— The gravimetric estimation of formic acid by 
meana of mercuric chloride has been investigated and the original 
methc^ improved in several particulars. The modified method 
for this estunation is carried out as follows. The .solution of formic 
acid or formate (50 — 100 c.c.) is neutralised in an Erlenmeyer flask 
rith either sodium carbonate or hydrocliloric acid if it is acid or 
alkaline in reaction. Then 1 c.c. of A-hydroclik^ric acid is added 
followed by 3 g. of crystalline sodium acetate. If the amount of 
formic acid present is greater than 0*1 g., the amount of sodium 
acetate must be correspondingly increased, whilst if it is less than 
0’005 g. the acetate must be reduced to 1 g. Mercuric chloride is 
then added in 5% solution in quantity equal to twelve times the 
amount of formic acid present and an' additional excess of 12 mg. 
for each c.c. of total solution in the fla.sk. If the solution contains 
Balicylic acid or similar acid, then 1 mg. of sodium chloride is added 
for each c.c. of the total solution in the flask. The flask is covered 
with a watch glass and heated for two hours on a rapidly boiling 
water-bath. The precipitated mercurous chloride is filtered in 
J platinum filter crucible, washed with water at 40 — 50°, and 
finally mth alcohol. The crucible is dried for forty-five to sixty 
minutes at 95—100° and weighed. The weight of the precipitate 
multiplied by the factor 0*09745 gives the weight of formic acid. 
This method yields excellent re.sults for quantities of formic acid 
fiown to 1 mg. Should the formic acid to be estimated be present 
m ethereal solution it is extracted with an aqueous solution of 
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sodium acetate and the estimation carried out as 
aqueous solution, , tt ' w ' 

[Estimation of Formic Acid], ft Aoemach and H. Ziqun 
(Z. physihal Chcm., 1922, 103, 200 - 237 ).-Sce this vol., u, 61. 

Estimation of Formic ^id in the Urine. 

DiCT and G. A. Harrop {J. Biol Chm,, 1^22, 

The method of Dakin, Janney, and Wakeman (A., 1913, i, 679) 
been modified to aroid the P[“ry e"on ^ 

The urine (100 c c.) is diluted with water (500 to 600 c.c.), treated 
^ta a™ 0 % corocr sulphate solution (100 c.c.), made just alkata 
Ty the adlion of a 10% suspension of calcium hyitaoxide and 

dfiuted to 1 Utre. After fifteen to thirty minutes, the mixtwc 
is filtered and an aliquot part of the atrate 600 c.c.) 
tinctly acid with 85% phosphoric acid and then steam d^tilled, 
the (^tillate (2 litres) being collected in O’lA-sodium hydroxide 
(15 to 20 C.C.). The distillate is evaporated to dryness, dissolved 
in water (100 c.c.), and an aliquot part (90 c.c ) made just acid by 
the additU of O lA-HCl and treated with 10 c.c. o a mercmc 
chloride mixture (1 litre contains 200 g. mercimo chlonde 80 g 
sodium chloride, and 300 g. sodium acetate). It is then heated 
for one hour on a water-bath under reflux. The precipitated 
mercurous chloride, which represents 99% of the theoretical amount, 
is filtered and weighed. 

Difierentiation of Acetic Anhydride from Gkcial Ac^ic 
Acid. Victor E. Levike [Science, 19-0, 52, 20/).— (1) The 
addition of a few drops of a 0-5% solution of selenium dio:ade in 
concentrated sulphuiic acid to acetic anhydride results in the 
formation of a brick-red, colloidal solution or precipitate of sclemum, 
Glacial acetic acid does not react. (2) Ten drops of acetic anhydndc 
are shaken with 2 c.c. of chloroform in which a small quantity o 
cholesterol has been dissolved. On the addition of 20 drops oi 
concentrated sulphuric acid, a fleeting purple colour is developed, 
changing to blue and finally to deep green. With or without 
glacial acetic acid, a lemon- yellow colour is formed w’hich rapdlj 
becomes deep orange, cherry-red, or burgundy-red. A. A, K. 


Estimation of Ahietic Acids and of Colophony. Febdinani 

Schulz and Stanislav Landa [Bull Soc. cUm., 1922, [iv], 31 
1353— 1360).— The method is based on the reducing action o: 
abietic acid on mercuric acetate. A solution of about 0*5 g, o. 
the substance in 10 c.c. of a saturated solution of mercurous acetatf 
in glacial acetic acid is warmed for an hour at 50° with the freshlj 
prepared mercuric acetate reagent prepared by dissolving 3 g. o: 
mercuric oxide in 50 c.c. of glacial acetic acid likewise saturatcc 
with mercurous acetate. After keeping for a further hour, thi 
precipitate of mercurous acetate is collected, washed, and dissolve! 
in 20% nitric acid, and the mercury in the solution thus obtainc! 
is estimated by Votooek’s method — oxidation by jiermanganate 
addition of sodium chloride solution, and titration of the exws 
by mercuric nitrate solution in presence of sodium nitroprussidfi 
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fhe mean value found for the equivalent of 1 g. of colophony was 
[•84 g* of mercuric oxide. Colophony in admixture with shellac, 
;vnd palm oil or other soap-making materials, can be estimated 
by this method to an accuracy of about ±10%. The estimation 
crystallised abietio acid from American colophony gave an 
equivalent of 1*974 g. of mercuric oxide per g, of acid, corresponding 
jpproximately with the ratio 3HgO : CggHgoOg. The oleosylvic 
acid, m.p. 167 — 169®, [a]i, ±56*2®, from the resin oil was apparently 
a mixture of reducing and inert acids, as 1 g. reduced only about 
0*36 g. of mercuric oxide.» G. F, M. 

Detection ol Acetoacetic Acid in Diabetic Urine. 0. Favbel 
[Ann. Ghim. Amlyt., 1922, 4, 337 — 338). — The urine is acidified wdth 
hydrochloric acid and extracted with ether ; the ethereal solution 
is evaporated, the residue dissolved in water, treated witli calcium 
carbonate, and the mixture filtered. If acetoacetic acid (enolic 
form) is present, the filtrate yields a red coloration with ferric 
chloride. W. P. S. 

Microchemical Detection of Fumaric Acid. L. van Italue 
[fharm, Weekbhd, 1922, 58, 1312 — 1314). — Fumaric acid may be 
detected by the characteristic appearance of its thallium, lead, 
and copper salts under the microscope. The first is least satis- 
factory, requiring definite concentrations of the reagents. The 
lead salt forms thick, colourless prisms, the copper salt light blue 
aggregates of needles. S. I. L. 

Estimation of Tartaric Acid. Asimt Kling {Ann. Ckim.^ 
1922, [ix], 18, 189 — 216). — Only d- tartaric acid occurs naturally 
and it cannot be precipitated quantitatively as calcium or lead 
tartrate. But after addition of an equivalent amount of the 
f-acid, quantitative precipitation is practicable in presence of 
dilute acetic acid. The method of estimation is based on addition 
to the natural acid of an excess of the Z-acid or of one of its salts, 
followed by calcium acetate solution. By this means all the 
ii-arid is precipitated as calcium racemate, carrying with it some 
calcium Z- tartrate. The precipitate is dissolved in dilute hydro- 
chloric acid and, on addition of sodium acetate, pure calcium 
racemate is obtained. The precipitate is dissolved in boiling 10% 
sulphuric acid and titrated with standard permanganate, half the 
quantity of acid found corresponding w*ith that of the d-acid 
originally present. H. J. E. 

Detection of Ethyl Phthalate and Phthaleins. Ralph L. 
Calvert {Amer. J. Pharm., 1922, 94, 702— 703).— Ethyl phthalate 
l)emg used as a denaturant for alcohol for use in perfumery in 
America, its detection is a matter of interest. A satisfactory teat 
is performed as follows : To 3 — 5 c.c. of the sample 5 — 10 drops 
d phenol and 10 drops of sulphuric acid are added, and the mixture 
is gently heated until most of the alcohol has distilled off, and a 
liquid remains. After cooling, 15 — 25 c.c. of water are added, 
if ethyl phthalate ia present, the red colour disappears and 
® turbid liquid is obtained which becomc.s red on addition of sodiuni 
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hydroxide (phenolphthalein reaction). The reaction is quite 
delicate, as 1 c.c. of a 0'1% solution gives a distinct coloration. 

G. F. M. 

The Estimation of Milk in Milk Chocolate. J, Grosstelb 
(Z. Unters. Nahr. Genusm., 1922, 44, 240-^244).— The quantity 
of butter fat in milk chocolate can be arrived at from the Reichert- 
Meissl value of the total fat extracted with ether. The quantity 
of milk-protein present can be calculated from the percentage of 
ash (a) and the percentage of calcium oxide (6) in the chocolate 
according to the formula 26‘16 — lT6a, or alternatively, U N U 
the percentage of total nitrogen in the chocolate, from the formula 
2i-46_l‘35iV. Details of the method used for estimating the 
calcium oxide are given. Comparison of the milk-protein as 
estimated by the two methods outlined above and of casein as 
estimated by Baicr and Neumann’s method {ibid., 1909, 18, 13) 
show in general satisfactory agreement, H. C. R. 

Aiial 3 dical Applications of the Keaction between Sulphites 
and Aldehydes, Josfe Estalella (Anal. Fis. Quim,, 1922, 20, 
271 — 282). — The compounds of aldehydes with sodium hydrogen 
sulphite are slowly hydrolysed on keeping with liberation of sodium 
hydroxide. A 1% solution of sodium sulphite in the presence of 
phenolphthalein is proposed as a reagent for aldehydes. Similarly, 
formaldehyde in the presence of phenolphthalein may be used as 
a reagent for sulphites. The positive reaction consists in the 
development of a pink colour. The reaction is unsuitable as a 
basis for the quantitative estimation of sulphites. Small quantities 
of aldehydes may be estimated bv means of it, using a colorimetric 
method. G. W, R. 

Methods of Estimation of Formaldehyde by Oxidation. 

Raoul Gros (,/. Pham. Ckim., 1922, [vii], 26, 415-^25).— The 
method of the French Codex is very inaccurate owing to incom- 
plete oxidation of the aldehyde on the one hand, and to the further 
oxidation of some of the formic acid to carbonic acid on the other, 
Roraijn’s method, oxidation with iodine in presence of alkali, is 
fairly accurate if the prescribed conditions are closely adhered 
to, but the presence of acetone would interfere. A method un- 
i^uenced by the presence of either acetone or formic acid con- 
sists in adding to 5 c.c. of approximately 1% formaldehyde solution, 
35 c.c. of potassium mercuric iodide solution (2'7I% HgClo, and 
7*2% KI), and 20 c.c. of 27% sodium hydroxide solution. The 
red precipitate gradually changes to a greyish precipitate of mercury, 
and after ten minutes the liquid is carefully acidified with hydro- 
chloric acid, a kno\vn excess of A’ /1 0 -iodine is added to oxidise and 
dissolve the mercury, and the excess is titrated back with iV/lO- 
thiosulphate. The accuracy of this and other methods for the 
estimation of formaldehyde can conveniently be controlled by an 
analysis of formaldehyde sodium bisulphite, CH 2 O,NaHSOg,H 20 , 
the sulphite being estimated by titration with iodine in presence 
of potassium hydrogen carbonate, under which conditions the 
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aldehj^e is practically unattacked, and is then estimated by the 
method under investigation, and the result, of course, should be 
in accord with that obtained by the sulphite estimation. 

G. F. M. 

CoKnp&rative Tests on the SSethods in Use for tbp Estim** 
ation of Formaldehyde in Formalin. F. Mach and R. Heeb- 

MANN (Z. ami Chem., 1923, 62, 104— 137).— The literature of 
the iodine, hydrogen peroxide, sodium sulphite, and ammonium 
salt methods of determining formaldehyde and its polymerisation 
products in commercial formalin is reviewed in detail and a large 
number of comparative results obtained by each of the methods 
on different samples are tabulated. The results obtained by the 
0rst thr^ methods are in good agreement, whereas those obtained 
by the fourth method are about 0'5— 1*0% lower than these. The 
presence of ethyl alcohol, acetaldehyde, and acetone leads to very 
erroneous r^ults in the iodine method, whereas the influence of 
small Quantities of these substances is comparatively slight in the 
sulphite method and almost negligible in the peroxide method, 
larger amounts of acetone or acetaldehyde than 4^o, however, 
give low i^ults when the assay is aflowed to remain the normal 
time and high results if left for some hours before titration. In 
all the methods the choice of indicator is important, azolitmic acid 
in the peroxide method and rosolic acid in the sulphite and ammon- 
ium salt methods being the most suitable. [Cf. J,S.C.l., 1923, 

A. R, P. 

DetMtion of Santonin. F. Utz [Suddeutsch. Apotk.-Ztg., 
1922, 62, 77—78). — Santonin is sprinkled into a hot solution 
prepared by adding one or two drops of dilute ferric chloride solu- 
tion to i c.c. of distilled water and mixing with 1 c.c. of concen- 
trated sulphuric acid, and the liquid shaken with amyl alcohol, 
which assumes a blood-red colour. The methods described by 
Thaeter (A., 1898, ii, 59), Jaworowski {Chem. Zig., 1897, 269), 
Smith {Che?n. Zenlr., 1871, 486), Banti (Annak 7 i, 91, 112) Schermer 
iFkrm. Z, Jiiiss., 1893, 32, 120), Mindes (PJiar?n. Post, 44 687) 
and Neuhaus (Beul med. Woch., 1906, 466), and that of the German 
pharmacopeia are criticised. Chemical Abstracts. 

Compound of Antipyrine and Xanthydrol. Res& Fabke 
(J. CAim., 1922, [vii], 26, 372 — 376). — By the interaction 

at ordinary temperatures of equimolecular proportions of xanthyiol 
in solution in methyl alcohol and antipyrine in solution in acetic 
acid, a JXinlAylaTiitpynne is formed and is slowly precipitated in 
hue needles, m. p. 178-179^ The formation 6f this derivative 
®ay be utilised to deU'ct antipyrine in presence of pvramidone, 
etc., but, owing to its slight solubility, the method cannot 
ysed for its estimation. The presence of antipyrine in urine 
ouid cause an error in the estimation of urea by means of xanthydrol 
'WCS3 It is pre\dously removed by defecating the urine with an 
•ceiic acid solution of potassium mercuric iodide. G. F, M. . 
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* Modification of Folin, Cannon, and Dams^s Colo^^ie 
Method for the Estimation of Adrenaline. Saktjji Kodama 

(J Biochm. [Japan], 1922, 1, 280— 287).— One c.c, of the unc 
Icid reagent and 10 o.c. of a 20% solution of sodium carbon^ are 
added to the solution under examination, and diluted to 6^.e. 
with water. After two minutes the colour is compared in » 
colorimeter with a standard solution contaimng 4 c.o. rf 0^1% 
solution of water-hlue, 4 c.c. of a 0-01% solution of mgrosine 10 c.c, 
of a 10% solution of crystalMne cop^ sulphate 10 c.c. of hydro- 
chloric acid {d I'OSO), and water to 100 c.c. This elution, which 
must be standardised against uric acid, when set at 20-6 mm. should 

“d" Ci=n 

Sensitiveness of some Cyanide Reaction. John B. Eoley 
and IciE C. Macy (?roc. Colorado Sci. Soc., 1919, 11, 269-276).- 
The Prussian blue test will detect the presence of 1 of hy^. 
cyanic acid in 170,000 parts of solution; if the test is appli^ to 
the distillate obtained after acidifying the solution with tartanc 
acid 1 part in 1,700,000 parts may be detected. The sensitiveness 
of the hanging drop test vfith sUver nitrate is 1 part of hydrocyanic 
acid in 19 000,000 parts, whilst the Schonbem (guaiaoum paper) 
test wiU detect 1 part in 55,000,000 parts. Chlorine, bromme, 
hydrogen peroxide, and hydrochloric acid do not yield a reaction 
with the Schonbein test when the dilution is greater than 1 part per 
million. 


Detection of Urobilin in Blood and in ^e Cerebrospinal 

Fluid. Georges Rodillon {Bull. Soc. Chim. Biol, 1922, 4, 
474^75).— To 1 vol. of serum from the blood under examination, 
or of the cerebrospinal fluid, 1 vol. is added of a reagent con- 
sisting of a saturated solution of zinc acetate in 95% alcohol strongly 
acidified with acetic acid. To the filtered liquid thus freed from 
protein, 1 drop for every 5 c.c. (rf solution of a 1 in 150 alcoholic 
iodine solution is added, followed by one-tenth of a volume of 
chloroform. After agitation, the alcoholic chloroform layer which 
separates will contain a zinc compound of urobilin if the latter is 
present, and it is detected by directing a pencil of light concen- 
trated by a converging lens on to the chloroform solution placed 
in front of a dark background. In presence of the minutest traces 
of urobilin a green fluorescence will be observed, and a spectro- 
scopic examination will show very clearly a dark band in the blue- 
green between the E and F lines, and close to the latter. In 
presence of larger quantities of urobilin the chloroform layer will 
show a rose-coloured tint. The test can be carried out with very 
small quantities of serum, etc., as little as 0*5 c.c. being sufficient, 
^ G.F.M. 
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Spectrochemical Investigations on Polynuclear Aroznatic 
Compounds in Solution. F. {Annalen, 1923, 

430, 161 — 229). — Largely a statement in tabular form of the 
numerical results of the author^s measurements of the refractive 
indices in various solvents of a large number of derivatives of 
benzene, naphthalene, anthracene, and other polynuclear systems 
(cf. following abstract), C, K. I. 

Spectrochemical Peculiarities and Constitution of Naph- 
thalene, Anthracene, Phenanthrene, and Fluorene. K. von 

AuWERS and F. Krollpfeiffek {Anmlen, 1923, 430, 230 — 268). — 
In this paper the spectrochemical measurements referred to in 
the preceding abstract, along with similar numerical data obtained 
at earlier dates and some new measurements, are collected together 
and discussed from the point of view of their bearing on the con- 
stitution of the various basic ring systems. The authors favour 
structures for naphthalene and anthracene in which only one ring 
has full aromatic character, and the usually accepted structures 
for phenanthrene and fluorene. As regards the effect of sub- 
stitution in naphthalene on spectrochemical properties, the con- 
clusions are drawn (1) that large increases in the specific refraction 
run parallel with large dispersion; (2) that the introduction of 
alkyl, alkoxyl, carbalkoxyl groups, and halogens has but little 
effect either on the exaltation of the refraction or dispersion; 
(3) that the effect of halogens is greater than in derivatives of 
benzene, and (4) ^-derivatives have as a rule a stronger exaltation 
in specific refraction than the corresponding a- derivatives. 

C. K. I. 

“ Aromatic Carbon. K. von Auwers [Ber., 1923, 56, 
[5], 69 — 76; cf. von Steiger, A., 1921, ii, 473; 1922, ii, 616; von 
Auwers, A., 1922, ii, 98). — A further criticism of von Steiger’s 
hyTOthesis that an essential difference exists between aliphatic 
and aromatic carbon atoms. 

The regularities observed in the thermochemistry of aromatic 
hydrocarbons do not necessitate the supposition of the tervalency 
of carbon, but are equally reconcilable with the quadrivalency of 
the element (cf. Wibaut, A., 1922, ii, 239). They do not necessitate 
he hypothesis that the C-C and C-H linkings in aromatic hydro- 
iarbons are equivalent from the point of \iew of energy which, 
DoreovGT, is not in harmony with the principle of the distribution 
energy of combination adopted by von Steiger {loc. cil.). It is 
only proved that the mean energy of formation of the individual 
iiakinga can be regarded as equal for purposes of calculation ; tha 
is in harmony with the similarity in the constitution of the mole- 
cules, but does not necessitate any particular assumption with 
regard to the nature of carbon in these compounds. 

VOL. exxiv. ii. 5 
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From the spectrochemical point of view, it is shown in dethil 
that the molecular refractions of anthracene and phenanthrene 
differ from one another to a d^ree which is completely outside the 
limits of experimental error, whereas they should be identical if 
von Steiger’s hypothesis is correct. In general, von Steiger regards 
discrepancies between the observed values and those calculated 
witi the aid of the “ normal ” equivalents as defects, whereas the 
whole history of spectrochemistry shows that such discrepancies 
are of the maximum value in throwing light on the constitution of 
the compounds under examination. Von Steiger’s method of 
calculating the molecular refractions is quite unsuitable for the 
homologues of benzene, since the difference increases with increasing 
number of side chains. 

Von Steiger’s conception of the peculiar nature of *’ aromatic ” 
carbon rests on the work of Debye and Scherrer, on the crystalline 
structure of graphite, the additivity of the heats of combustion 
of certain purely aromatic hydrocarbons, and the supposed 
additivity of their molecular refractions. Arguments ba^ on 
the two latter points have been shown to be invalid, whilst Debye 
and Scherrer’s observations do not depend on the existence of two 
differing types of carbon atom, but on the formation of different 
types of molecule owing to the differing mode of union of identical 
carbon atoms. Further, exception is taken to the sharp differenti. 
ation of aliphatic and aromatic carbon, since this is not justifiable 
on purely chemical grounds and can only be applied to two extreme 
types of compounds which are not chemically distinctly separated 

H. W, ' 

The Molecular Refraction of Anthracene. F. Krou- 
PFEIFFEB {Ber., 1922, 55, [B], 77— 83).--The moleqular refraction 
of anthracene dissolved in quinoline has been determined, the 
calculations being made in accordance with the formula 
Mri=M[rLsXmip-riii{m-p)j2>], in which M is the molecular 
weight of the dissoh'ed substance, Ti its specific refraction accord- 
to Lorenz and Lorentz, the specific refraction of the solu- 
tion, Tiii that of the solvent, and p the jjercentage of solute. The 
mean value this is considerably higher than that 

observed by von Steiger (A., 1922, ii, 616) for anthracene dissolved 
in naphthalene, w^hich is in agreement with the previous obsen'- 
ations of Chilesotti. The discrepancy does not appear to be 
attributable to the particular solvent used, since the molecular 
refractions of the closely allied 1 -methyl- and 9-ethyl- anthracenes 
are almost identical when the determinations are made with the 
molten materials or with their solutions in quinoline or naphthalene. 
Re-detennination of the molecular refraction of withracene dis- 
solved m naphthalene has given values which agree excellently 
with those observed when quinoline is used as solvent, and are 
much higher than those found by von Steiger and Chilesotti; 
the error m the observations of the former appears to lie in the 
observation of the refractive indices, the latt^in that of the 
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The values obtained for the molecular refraction of phenanfchrene 
dissolved in benzene or naphthalene agree with those observed 
by von Steiger and Chilesotti. yf 

Calc^tion of the Hydrogen Dissimilar Spectra from the 
Inner Movements of the Electrons. 11. E. Fues (Z. Phyaik, 
1923 , 12, 1— 12 ).- A continuation of a theoretical discussion (this 
vol., ii, 1 ), in wWch it is shown that it is possible to calculate the 
terms of the Rontgen and optical spectra from the movements 
of the el^trons in a central field of force, and to derive the potential 
curve of the atomic field. The sodium spectrum is considered in 
detail, and the terms in its spectrum are deduced from the potential 
curve. The agreement for the quantum numbers of the Sj, 4 ^, 
5i, 6 i, 3^, 42 , Sj, bg, 83 , 43 , 5j, 63 , and 4^ members, which is within 
3 %, IS a demonstration of the correctness of the recent views on 
the origination of series spectra. W. E. G. 

Visible and Ultra-red Radiation of Hydr<^en. Fbedebick 
S uitKER Brackett {Aatr&phya. J., 1922, 56, 154^161).— The radi- 
ation from the central section of a long discharge tube has been 
analysed by means of a rock-salt prism spectrometer, and a sensitive 
vacuum thermo-junction. Three (probably four) additional mem- 
bers of the Paschen series have been observed, as well as the firet 
two members of a new series corresponding with v=iV(l/ 42 — l/wi*), 
where w=5, 6. ^ These two lines, at A 4-05±0B3;i and 2‘63±0*02u 
are due, according to Bohr’s theory, to an electron falling into the 
fourth from the fifth and sixth rings of the hydrogen atom. Certain 
unidentified lines are recorded, and it was observed that, with 
increase of current, the first Paschcn line increased in intensity 
more rapidly than Ha. A A E ^ 


New Bands in the Spectrum of Silicon. Angel del Campo 
and Josfi Estalella (Anal. Fis. Quim., 1922, 20, 586—588; cf. 
del Campo, ibid.^ 1915, 13, 98). — Seven new bands are described 
in the sp^trum of silicon. They occur between A 2255*85 A, and 
^2146 0 A., and appear to be composed of lines of variable intensity. 
A complete list of the components of the silicon spectrum is given 

G, W. R, 

The Spectrum of Neutral Helium. W. M. Hicks {Nature, 
1923, 111 , 146).— A criticism of the formula employed by Silber- 
stem (this vol., ii, 4b) to express the diffuse series HcD'. 

A. A. E. 


The Visibility of Individual Spectra. F. H. Newman I Phil 
1923, [Vi], 45, 293-299; cf, thU vol,. ii. 46).-The 
♦ ^AAo^ spectra of the vapour from alkali amalgams 

at -00 18 affected by the nature of the electrical discharge through 
the vacuum tube. The spectrum of the alkali metal is alwaj's well 
with the ordinary uncondensed discharge, but is completely 
mask^ by the merc^ spectrum when the condensed discharM 
f , With the la^r, tiie resultant increase in electrical enenry 
18 Euiticient to impart higher velocities to the colliding electron* 

5—2 
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durii^ their mean free path, and to ionise the mercury atoms, 
although these have higher ionisation potentials than the atoms 
of the alkali metals. The energy attained is sufficient to remove 
two or more electrons, as is shown by the production of enhanced 
Unes. W. E. G. 

Revision of the Series in the Spectrum of Strontium. 
F. A. Satjhders {Astrophys. J., 1922, 56,^ 73— 83) .—Measurements 
have been made of the spectrograms of light from a great variety 
of sources, and revised wave-lengths are given for most of the 
180 lines from 0*22 to 3'06/i, including about 70 new lines. Accurate 
determinations have been made of the limits of all the series, and 
the various terms have been calculated. About half of the twenty 
series mentioned are believed to be new', and there is evidence 
of the existence of new types of singlet series corresponding with 
the formulse (1?)— (mX), (Ip)— (mX), {\P)—{mY), etc. The 
terms are all large, so that the series cannot be of the kind suggested 
by Sommerfeld. In the case of calcium, three singlet lines am 
found to correspond accurately with {\P)—{mX), (Ipi)'(mX), 
and (lp 2 )-(mX), where (mX) is 8o84‘8, thus indicating a series 
similar to that of strontium. A. A. E. 

Structure of the Spectrum of Scandium. Miguel A. 
Catalan {Anal, Fk. Quim,, 1922, 20, 606 — 623).— The lines in the 
spectrum of scandium fall into two classes, namely, those forming 
doublets and those forming triplets. Somraerf eld’s displacement 
rule holds for scandium, since its enhanced spectrum is analogous 
to the arc spectrum of calcium. The multiplets (cf. A., 1922, ii 
726) are divided into “ multidoublets ” and “ multi triplets.” Com- 
plete lists are given of the lines in the spectra of the neutral and 
ionised atom, respectively. 0, W. R. 

The Structure of the Arc Spectra of the Elements ol 
Columns VI and VII in the Periodic Table. M. A. Catalan 
{Compt. rend., 1923, 176, 84— 8j).~-It has previously been shown 
(A., 1922, ii, 726) that the manganese spectrum shows three diffuse 
triplets, consisting of nine rays instead of six, due to the fact that 
the diffuse term d is quintuple instead of triple. It is now shown 
that this is not a property peculiar to manganese, but is common 
to other elements. The arc spectrum of chromium is very complex 
and presents several systems of series. Two of these, determined 
for the first time, are tabulated. They are almost identical, the 
one being displaced with respect to the other by a constant quantity, 
0=4436-4. The diffuse terms art; quintuple and give nine rays 
as for manganese. 'W. G. 

The Structure of the Spectrum of Chromium. A. de 

Gramont {Compt, rend., 1923, 176, 216 — 217).^ — The author directs 
attention to the fact that he predicted that in the spectrum of 
chromium there w'ould be two triplets, one corresponding with the 
neutral atom and the other with the ionis^ atom, and that thii= 
prediction has now found confirmation by ffie measurements madi 
*by Catalan {preceding abstract). * W. G. 
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The Structure of the Arc Spectra of Molybdenum, Selen- 
ium, and Chlorine. M. A. CatalAn {Compt. rend., 1023, 176, 
247—248). — ^The arc spectrum of molybdenum is extremely com- 
plex. The diffuse term is quintuple and the number of rays is 
nine. The rays of the triplet of the principal series are the ultimate 
i^ys of Gramont. The difihise triplets of selenium are regarded 
fts exceptional by the number, the intensity, and the position of 
tbeir satellites. The spark spectrum of chlorine shows triplets. 
The photograph of the spectrum shows the presence of at least 
three components in the first ray, although the tables give a number 
of components equal to Thus the diffuse term of the 

elements of columns VII and VI of the periodic table is quintuple 
and the number of rays which form the diffuse triplets is nine. 

W. G. 

Coincidence Method for the Wave-length Measurement 
of Absorption Bands. H. Hartbidoe {Froc. Roy. Soc., 1923, 
[4], 102, 575 — 587). — A spectroscope suitable for the measurement 
of wave-lengths of absorption bands is described. It is designed 
so that two similar spectra are produced, lying side by side and 
reversed in direction to one another. For the measurement of 
the mean wave-length of a band, the long wave- length edge of the 
band in one spectrum is brought into coincidence with the corre- 
sponding short wave-length edge in the other. The mode of 
calibration of the instrument to read directly in wave-lengths is 
described and the application of the instrument to the quantitative 
estimation of pigments by wave-length measurements of their 
absorption bands detailed. The method depends on the principle 
that if two pigments are present together in solution, and their 
respective absorption bands have different moan wave-lengths, 
then the mean wave-lengths of the resultant absorption bands 
will vary with the relative concentrations of the pigments, pro- 
vided the band of one pigment is approximately similar to a band 
of the other, and if at no concentration do the bands appear 
separate. An illustration of the application of the method is 
given in the case of the estimation of the percentage saturation 
of blood with carbon monoxide. The accuracy of measurement 
attainable was found to be about 0*6 A. Various sources of 
error are discussed. J. S, G. T. 

Absorption of Light by Chlorine. H, vox H alb ax and 

K.Siedentopf {Z. Ehhrochem., 1922, 28, 496 — 499).— A preliminary 
account is given of measurements of the absorption s|>ectrum of 
chlorine for a large number of wave-lengths between 2.>4 fip and 
613 /i/i, making use of the very sensitive method of measurement 
icccntiv described by the authors (A., 1922, ii, 332). The results 
show that nowhere is chlorine entirely transparent, but that in all 
legions absorption occurs, which is generally very difficult to 
meaijure. The measurements are reproducible, although the 
absorption in some cases does not amount to more than 0*2— <)*3%. 

J. F. S. • 
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Maxwhu. (T., 1923, 123, 370-375). 

The Ahsorption Spectra of Mum 

toXBotetw elssion lies c’an occur only M absorp. 

tion corresponds a molecular^ » Absorption 

frequent , , tjirowine light on the variation in the 

spectra are thus useful mthrom^ temperature. Series 

SS ..d — „ K 

the p-terms ^ ^ j 4 ()()« two absorption lines of the 

thalhum, at a terap™“';f “ -o ’j x=2767-87, first make their 

apS^tndTt k)0-600” other Unes in this seri^ appear. 
wKre^ing temperature, these lines broaden, probably owing 
toliecular (Ty adsorption. At 800°, the 2p. subo^ate se™ 
is first observed^ the order of appearance being A-5350-46, md 
rhe^he doubleU=3529 and.A=3519-24 The indium atarpta 
spectrum behaves similarly with nse m temprature. The differ- 
S between the temperatures at which the respective hues of 
the 2p, and the 2pi series are first observed mcre^e M the senes, 
alumbium to thallium, is ascended; for indium the temperature 
difference is 100—150°, and for thallium about 400 . An u>d>um 
Sto fineVobsived at A=2836-90 which is not included 
iiTtte series schemes. From these absorption expenmento, it is 
clear that the outermost electron m the alummium senes d ehments 
follows an azimuthal two quantum orbit. W . ilt. tr. 

The Ultra-violet Absorption Spectra of Aniline 
Toluidines. F. W. Klingstedt {Compt. rend., 1923, 17b, 
248 — 250).— Aniline in solution in hexane shows nine narrow bands 
between X=2991 and 2704, and a broad band at 
narrow bands are almost equidistant from one another. With respect 
to benzene, the absorption bands of aniline are djapl^ed towards 
the red, and the intensity of absorption is about eight times greater- 
The absorption spectrum of aniline in solution in water, alcohol, 
or carbon tetrachloride is very different from the normal sp^trum. 
In these solvents, the narrow bands are fused into one broad band, 
The absorption spectra of o- and p-toluidines are very different. 
The ortho has two broad bands, whilst the para has seven narrow 
bands and a broad band in the extreme ultra-violet. W. 


The Ahsorption in the Ultra-violet of a Series ol Deriv- 
atives of Camphor. A, Haller and R. Lucas {Compt. rewLi 
1923, 176, 45-49).— A study of the absorption spectra in the 
ultra-violet of the benzylidene-, anisylidene-, piperonylidene- 
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m^hydroxybenzylidene-, rn'methoxybenzylidene*, ^-tolylidene, and 
fn'tolylidene-denvatiyes of camphor shows that all these corn- 
pounds present a strong absorption band, the maxima of which 
vary with each compound. On the other hand, benzylcamphor 
and anisylcamphor do not give this absorption band. The curves 
for in -hydroxylbenzylidenecamphor and for w-methoxybenzylidene 
camphor are practically identical. The maximum of absorption 
in the compounds named above is displaced further towards the 
red as the substituent group is of greater weight. W. G. 

The Ultra-violet Absorption Spectra of some Alkaloids 
of the iaoQuinoline Group. Narcotine, Hydrastine, and 
Hydrocotamine. Pieeee Steiner (CompL rend., 1923, 176, 
244—246). — ^The results obtained indicate that the ultra-violet 
absorption spectrum of narcotine is determined by the benzene 
nucleus of its molecule ; the isoquinoline nucleus only displaces the 
absorption towards the red. For papaverine (cf. this voL, ii, 2), 
on the other hand, it is the itsoquinoline nucleus, and not the 
benzene nucleus, which is the determining factor. The spectrum 
of hydrastine only differs from that of narcotine by a displacement 
of its maxima and minima towards the shorter wave-lengths and 
by small differences in the intensity of absorption. Hydro- 
cotamine, which contains a partly saturated woquinoline nucleus, 
has a spectrum formed of a single band in the ultra-violet. Accord- 
ing to the results tabulated, it should be possible to estimate 
spectrographically 0-07 rag. of narcotine or hydrastine in 2 c.c. of 
solvent. W. G, 

Absorption Spectra of Pyrrole and its Derivatives. IL 
The Influence of Methyl Groups on the Absorption Spectra 
of Pyrrole and its Derivatives. G. Korscuun and (Mme) 
C. Roll {Bull. Soc. ckim., 1923, [iv], 33, 55 — 67). — The absorption 
spectra of the ethyl esters of the following pyrrolecar boxy lie acids 
were examined : 2 : 5-dimethyl-, 2:3; 5-trimethyl-, 1:2: 5-tri- 
methyl-, and 1:2:3: 5-tetramethyl-pyrrole-4-carboxylic acids, 
2 : 5-dimethyl- and 2:3: 5-trimethyl-i-aminopyiTole-4-carboxylic 
acids, 2 : 5-dimethyl- and 1:2: 5- tri methyl -pyrrole -3 : 4-dicarb- 
oxylic acids, and 2 : 5-dimethyI- and 2:3: 5-trimethyl-l-carb- 
amidopyrrole -4 -monocar boxy lie acids, and also that of 1:2:5- 
triraethyl-pyrrole. The general conclusions drawn are that the 
introduction of a methyl group into position 1 (attached to nitrogen) 
causes a displacement of the absorption curve towards the ultra- 
violet. At the same time, if the derivative has two absorption 
bands they are united into one band. On the contrary, the intro- 
duction of methyl into position 3 causes a displacement of the 
cur\’e towards the red, and at the same time the first band is 
lowered and the second raised. The methyl groups in positions 
2 and 5 in 1:2: 5-trimethylpyrrole displace the curve towards 
the red. Three methyl groups introduced into pyrrole in positions 
1:2:5 only increase very slightly the intensity of the absorption 
bands. G. F. M.. 
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Colour and Chemical Constitution. XVI. Furt^r 
jS^eous Observations. James Mom (T-mne. i?oy. Soc. 

10. 233-237).-In this paper are pven the aW 
to we-to^hs oi all the “ monocychc and dioychc dyes 
lion wave 1 g f.«tablishinff the author's theory of the colour 
which were used in esiaoiismug lu iqoi •; ft. iqoo u qoo\ 
of “ cyclic " coloured substances (cf. A 921 ii b, 1922, u 666). 
2 : Sydroxybenahydrol has A 643 m alkali 486 m hyfe. 

to fssTfn “ito afkL'to'Kpk" same as the 2 : 4tom. 
hydrol has X 380 in alkali and appeam to be monocychc; 2 ; 4. 

hydroxy-3' : 4'-dimethoxybenzhydrol-2'-carboxylic ac.d is also 

moLyclic, with A 390 in alkali, and so is mono-a-naphtholphthalein, 
from phthalaldehydic acid and (x-naphthol, with A 3/0 Tte C- 
phenyl derivative of the last-named has A 401 m alkali but A 543 m 
Lng sulphuric acid. The hydrol from p-hydroxybenzaldehyde 
and « naphthol is violet with a 590. whilst that from P-naphthol 
is pink, A 656 in alkali. Phenol-P-naphtho phthalem has A 570. 
The foUowing show differences in sodium hydroxide (1) and sodium 
hydrogen carbonate (2), respectively: 3-hydroxyphenolphthalem 
A 556 (1) and A 562 (2) ; 3 : 6-dihydroxyphenolphthalein A M9 (1) 
and A 563 (2); 4 : S-dihydroxypheno Iphthalem, \ ^58 (1) and 
X 568 (2). 5 -Methoxyphenolphthalein has A. obo, whilst the 3 : b*, 
4:5. and 5 : 6-dimethoxyphenolphthaleins have \ 568, X 556, 
and X 571, respectively. Other phenolphthalein derivatives ex- 
amined were: 3-nitro-, X 570; a-nitro./#-tetrabromo- X 597 
(cf thisvol.ii, 48, for nomenclature); 5-nitro-, X 572 ; ohed-tetra- 
chloro-, X 581. Phenoldimcthyl-a-naphthylaminephthalein is green, 
X 625. 

The following derivatives of Ghoshs quinolinic ^id were 
examined: phenolquinolinein, X 533; o-cresolquinolinein, X 544; 
thymolquinolinein, X 593; resorcin quinolinein, X 490; orcin- 
quinolinein, X 496. 

In the triphenylcarbinol series the following arc given : o-hydroxy- 
malachite-green, X 627 neutral, X 572 in alkali, X 505 in acid ; 2'-hydr- 
oxy-4-dimethylaminofuchsone, X 490 neutral, X 533 in alkali, X 4/9 
in acid; p-methoxymalachite-grcen, X 605; p-methoxybenzaurine, 
X 551 ; p-nitromalachite-green, X 642 ; p-aminomalachite-green, 
X 581 in acetic acid. Values are also given for a considerable 
number of unclassified coloured substances. E. H. R. 


Cells with a Fluorescent Liquid. A. Grumbach {Cmpt. 
rend., 1923, 176, 88— 90).— Goldmaiin (Awn. Phijaik, 1908, 27, 
449) has shown that when one of two electrodes plunged into a 
fluorescent liquid is illuminated an E.M.F. is set up and the 
illuminated electrode is positive. This was shown for saturated 
alcoholic solutions. It is now sho;^!!, working with dilute aqueous 
^utions, that the same effect may be obtained by keeping the 
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cell in tKe dark throughout and introducing into it near to one 
of the electrodes 1 c.c. of the same solution which has been intensely 
illuminated by a mercury arc for two hours. In this case the 
electrode near to which the liquid is introduced is at first negative. 
The E,M.F. at first increases to a maximum and then decreases 
and finaUy changes its sign. With direct iUumination of the 
electrode, it is found that the EM.F, continues to increase for some 
time after the source of light has been removed. W. G. 

Observations on the Phototropy of Inorganic Systems. 

Jos6 Rodriguez Mourelo {Anal. Fia, Quim., 1922, 20 601— 
605; cf. A., 1922, ii, 604). — Further observations on the photo> 
tropy of sulphides of barium, strontium, and calcium. 

G. W. R. 

The Influence of Light on Zinc Sulphide, P. Lenard 
{Ann. Physik, 1923, [iv], 68, 553— 573).— The cause of the darken- 
ing of zinc sulphide phosphors has been traced to the polymerised 
sulphide molecules, which are effective in phosphorescence. The 
darkening occurs, however, in zinc sulphide, which is not* phos- 
phorescent, and it appears that the phenomenon has no direct 
relationship to the phosphorescence. The wave-lengths of the 
light producing darkening do not correspond with those effective 
in excitmg phosphorescence. Water is necessary, and ozone 
hydrogen peroxide, chlorine, etc., destroy the effect. On the 
other hand, ammonia or reducing agents like formaldehyde reactivate 
a phosphor which has lost its sensitivity to light. The alkaline 
earth and magnesium phosphors do not blacken. W. E. G. 


Influence of Adsorption of Ions on the Photochemical 
SensiUveness of Silver Bromide. K. Fajans and W F^nken- 
BURGER {Z EhHroch^m., 1922, 28, 499— 505).— The authors have 
investigated the dependence of the sensitiveness of silver bromide 
on the method of precipitation. It is a known fact that silver 
bromide precipitated in the presence of an excess of silver nitrate 
is much more sensitive than that precipitated in the presence of 
an alkali halide. It is shown that under the influence of light the 
primary process taking place in silver bromide consists in the 
transference of an electron from a bromine-ion to a silver-ion with 
the formation of neutral atoms of bromine and silver. The work 
necessary to effect this change is dependent on the forces exerted 
on this electron in its initial and final states. In the presence of 
silver-ions from silver nitrate, these forces are smaller, and conse- 
quently the work required to effect the change is smaller, and 
the sensitiveness of the silver bromide is increased. J. f! S. 


The Gamma Rays of the Family of Radium and of Thorium 
Studied by their Photoelectric Effect. M. de Broglie and 
ioH (Gompl. rend., 1923, 176, 295—296; Anal. Fis. Quim., 
— , 20, 467 I?-)- By means of the apparatus previously 
described (A., 1922, ii, 330), results have been obtained w'hich are 
w accord with those of Ellis (A., 1921, ii, 422; 1922, ii. 466) and 
Meitner (A., 1922, ii, 416). W. G, 

6 ’ * 
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Routgen spectra and the Ppf'f * 

STereleotrons arc aubject to the same laws which operate m the 

“*Afabte ofthe^numte of electrons in the yarious sub-^ups 
of orbits is given for a large number of elemente. This table, 
which is based on spectroscopic data, illustrates the “P 

d the electronic orbita with rising atomic number. The “pr- 
ance of a new type of orbit is accompanied by a ““hed cban^ 
in the chemical properties and the opticd spectra of ^e elemrats. 
A new classification is proposed for the Rbntgen SFctra, m which 
the principal groups are divided into sub-groups, which are desig- 
nated by ^man numerals, and to each level m giv^ a value for 
n and /of the form [for example, 2(2i2)L mj. As m the 

work of Coster (loc. cit.), an arrangement of the ^tgen spectra 
is put forward which is based on a relationship between the re- 
Quency v of each line, and the difference between two spectral 
terms r and T". In agreement with the pnncip es of the quantum 
theory of line spectra, these spectral terms, multiphed by h, pw 
the energy leciuired to transfer the electron from its normal orbit. 
The values TIR and VTfR (where R is the Rydberg constant) 
are derived, and tabulated for the K, L, M, N, tV, and P spectra, 
and where the experimental data are missmg, the Rontgen spectra 
are interpolated from known values. Since the spectra are slightly 
affected by the form in which the element is excited, a little uncer- 
tainty is introduced into the values of some of the elements with 
low atomic numbers; also the fine structure of some of the hnes 
is a source of error. ^/T|R is plotted against the atomic number 
for all the Rontgen spectra available, and characteristic breaks 
are seen to occur in the curves for the L, Ny and 0 spectra. 
The principal changes of slope occur in the neighbourhood of the 
platinum, the rare earth, and the iron groups. These irregularities 
are found at those atomic numbers where it is predicted that a 
new sub-group of electrons makes its appearance. The appearance 
of electrons in the 4^ orbit at the element cerium, the commence- 
ment of the rare earth group, produces a sudden alteration in the 
slope of the VfjR curve. At this point two of the lines in the 
31 and A series separate into doublets. The binding energy of 
the 4^ orbit, at atomic number 5S (cerium), is about the same as 
that of the fi-quantum orbit, and much less than that of the 5 and 
the 5j orbits. The energy of the 4^ orbit increases as the atomic 
number rises, until after the rare earth family of elements it 
exceeds the energy of the 5-quantum orbits. This behaviour is 
of undoubted importance for the study of the chemical properti^ 
of the rare earth group. The changes in eneigy of the electronic 
orbits is more gradual at the end than at the beginning of this 
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group. The value of VTjJtt for the 0 levels (5 quantum) changes very 
slightly between atomic numbers 58 and 72. This point is of great 
theoretical interest. The effective values of N and n for the 0 
levels probably remain constant throughout the rare earth group. 
The constancy of N and n may also explain the similarity of the 
chenucal properties and optical spectra of homologous elements, 
in spite of considerable changes in the principal quantum number 
of the outer electronic orbit. The lack of periodicity in the K 
and L series is accounted for by the suggestion that the effective 
values of N and n for these orbits differ only slightly from the 
atomic number and the principal quantum number. Two t 3 q)e 8 
of doublets occur in the Rontgeu spectra. The curves for one type 
run parallel throughout the whole of their course, whereas for the 
other type they rapidly approach one another with decreasing 
atomic number. 

Although there is no evidence of periodicity in the Rontgen 
spwtra in the same sense as it occurs in the optical properties, 
it is expected that relationship will be obtained which will give 
a measure of the periodic behaviour of the elements. W. E. G. 

Uranium-Z and its Parent Substance. Otto Hahn (Z. 
'pkysikal. Chem., 1923, 103, 461—480). — A method is described for 
the determination of the relation of the activity of uranium -Z to 
that of uranium -X ; the method has been applied to a large 
number of uranium-X preparations of different ages and a satis- 
factory constant value for the relationship obtained. The con- 
stancy of the value allows the conclusion to be drawn that uranium-Xj 
is the parent substance of uranium-Z, Uranium-Xi therefore 
undergoes a dual (S-ray disintegration, of a kind which has hitherto 
not been observed with radioactive elements, 
y A new method for detecting uranium-Z is de- 

UXj scribed. From the activity ratio uranium-Z: 

y3 6&%/'\o35% uranium-X, it is shown that the branching 
^^UZ ^^^-l^ionship is about 0-35%. In the calculation 
^ fi/ ^ of this figure, the absorption of the ^-radiation 
\ / of uranium-Z with reference to that of uranium-Xj 

yil and uranium-Xj is taken into account. The 
disintegration scheme of the earlier members of 
the uranium series is therefore most probably represented by the 
annexed scheme. j 'p g 

Ionisation by Collision of Hydrogen, Nitrogen, and Argon. 

T. L. K. Ayres {Phil Mag., 1923, [vi], 45, 353— 368).— The ionis- 
ation of hydrogen, nitrogen, and argon molecules on collision with 
electrons has been measured for comparatively small values of 
toe ratio of electric force, X, to the gas pressure p. The range 
examined is from X/p=i to X/p=:600, and over part of this 
range Townsend and Bailey (cf. A., 1922, ii, 836) have recently 
measured the velocity in the direction of the electric force, and 
the mpn velocity of agitation of the electrons in these gases, 
ionisation by the electrons occurred for values of Xjp as low as 
- m argon, 5 in hydrogen, and 10 in nitrogen. The effect of positive 
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ions was observed down to Xjp—lO for argon, 30 for hydrogen, 
and 100 for nitrogen. No evidence was obtained for any appreciable 
variation in the ionisation due to slight contamination of the 
hydrogen and nitrogen, but small amounts of impurities in the 
argon caused a marked diminution of the ionisation, and increased 
the sparking potential. The ionisation with both positive and 
negative ions is in general agreement with that found by Townsend 
and Hurst for hydrogen and nitrogen (cf. A., 1906, ii, 262). For 
argon, however, at low values of A/p, the ionisation is greater than 
found by earlier investigators. The nature of the metal used as 
electrodes is without appreciable effect on the ionisation. 

W. E. G. 


Thermal lonisatioiL o! Gaseous Elements at High Tem- 
peratures. Arthur A. Noyes and H. A. Wii^on [J. Amer. 
Chem. Soc.y 1922, 44, 2806— 2815).— A theoretical paper in which 
the thermodynamic equation used by Saha (A., 1920, ii, 659) for 
calculating the thermal ionisation of the neutral atoms of gaseous 
elements into positive ions and electrons from their ionisation 
potentials is discussed with reference to the assumptions involved 
in the calculation. It is shown that the recent measurements 
of H. A. Wilson (A., 1916, ii, 72), as well as the earlier experiments 
of Arrhenius (A,, 1891, 5, 575), on the electrical conductivity of 
flames into which salt solutions are sprayed clearly indicate that 
the conduction arises from an ionisation process of the type under 
consideration, and that they make possible a computation of the 
relative magnitudes of the ionisation constants. It is also shown 
that the relative ionisation constants of the five alkali elements, 
calculated on the one hand from the conductivity of flames 
and on the other from the ionisation potentials by the thermo- 
dynamic equation, form two series of values which run closely 
parallel to e^h other. Thus, although in passing from lithium to 
cffisium the ionisation constant increases 5700 times, the ratio of 
the constants derived by the t^vo methods for any one element 
does not differ from the mean value of that ratio for all five elements 
by more than 40%. The absolute values of the ionisation constants 
are derived from the flame conductivities with the aid of previous 
rough determinations of the mobility of the electrons and of the 
number of them jrcr c.c. in similar flames. Although this could 
only furnish an estimate of the order of magnitude of the constants, 
yet they were found to correspond w^ell with the values calculated 
by the thermodynamic equation, the latter being only 1-1 to 
2-3 times as large. J F S 


The lomsation of Mercury Vapour in Presence of Areon. 

Georges Dejardin {CompL rend., 1922, 175 , 1203—1206- cf, 
this vol., U, 47).-Experiments were made with mercury vapour 
m presence of argon in order to ascertain whether the effect of 
e ^ IS similar to that of helium. The results show that ionisation 
r^mtmg from imp^ts on mercuiy atom.s of electrons the speed 

with hi critical ionisation speed (corresponding 

with 104 volts) IS inappreciable and only becomes evide^at a 
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Speed corresponding with 11*3 yolts. On increasing the potential, 
a sudden increase in the current is observed when the spatial charge 
of the electrons is completely neutralised and simultaneously a 
glow appears in the neighbourhood of the electrodes. The corre- 
sponding potential (the “ illumination potential ”) depends on 
the shape of the electrodes and on the pressure. Ionisation of the 
argon by direct impact begins at a potential of about 15 volte. 
Between 11*3 volts and the illumination potential the intense lines 
of the mercury arc spectrum are obtained; above this limit the 
whole mercury arc spectrum and the red spectrum of argon are 
visible, the latter increasing in intensity above 15 volts. Above 
35 volts, lines in the blue spectrum of argon are observed. The 
author infers from his results that for electrons traversing an 
atmosphere of argon there exists a first critical velocity of about 
U'3 volts and that a resonance radiation emitted by the gas under 
these conditions ionises mercury vapour. This ionisation is not 
accompanied by any notable modification of the mercury spectrum 
analogous to that produced in presence of helium. Argon appears 
to exert only a feeble selective action on the second spectrum oi 
hydrogen (Merton and Barratt, A., 1922, ii, 461) and on the cadmium 
spectrum (Collie and Watson, A., 1918, ii, 383). It is possible 
that the special influence of helium is due to the greater quantum 
of the radiations which it emits. H. J. E. 

Ionisation Produced by the Hydration of Quinine Sulphate. 

(Mlle) CHA]V1I^: {Compf. rend., 1923, 176, 251— 253). —When the 
hydration is carried out in an ionisation chamber and the curve of 
increase in weight is compared with the curve of the diminution 
in current, it is found that the duration of the phenomenon is the 
same for the two cun^es and depends on the density of the layer 
of the salt. Any effect which modifies the one curve modifies the 
other in the same manner. The weight of w'ater of hydration as 
well as the maximum intensity of the current of ionisation and 
the quantity of electricity liberated during the hydration appear 
to be proportional to the iveight of quinine sulphate used. 

W. G. 

Conduction Process in Ordinary Soda-Lime Glass. 

Charles A. Kraus and Edward H. Darby {»/. Amer. Chem, Soc.t 
1922, 44, 2783 — 2797). — The replacement of sodium-ions in soda- 
lime glasses by ions of other metals has been investigated. It is 
shown that although the sodium-ions may be replaced by the ions 
of many other metals from their amalgams as well as from their 
fused salts, under a potential gradient, replacement occurs more 
readily from the fused salts than from the amalgams. In most 
instances, the glass formed on replacement is not stable. In some 
cases, the glass is completely disintegrated and in others it cracks 
on cooling. Sodium may be replaced by silver to a depth of about 
01 mm. without craclung the glass. On replacing sodium by 
silver under the action of a potential, a sharp bomidary is formed 
between the sodium and the silver ions. From the rate of motion 
of the boundary, the speed of the ions under a unit potential gradient 
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has been deteimiiied ; the following values are reootrdfid: 278®, 
4-52 X l(r« ; 295®, 146 X 10'^ ; 323®, 3^26 x l ( r \ vad 343®, 5*9 X 10"« 
cm. /sec. The increased velocity of the ions with increased tem* 
perature corresponds with the increased conductivity of the glass 
with increased temperature. The fraction of the total sodium 
present in the glass, which takes part in the electrical conduction, 
has been calculated from the depth of penetration of the boundary 
and from the amount of electricity passing, as weU as from the 
change in weight of the tube. It is found that 74—^2% of the 
total sodium present in an ordinary soda-lime glass takes part in 
the conduction. The remaining sodium is either not in a charged 
state or otherwise the ions are held in fixed positions. The fraction 
ionised, as defined in this way, increases slightly between 278° 
and 343®. The following values of the percentage ionisation and the 
resistance in ohms are recorded : 278°, 744%, 72800 ohms; 295°, 
76*8%, 35000 ohms; 323°, 794%, 14200 and 343°, 81-0%, 6600 
ohms. J. F. S. 

Potential Difierence between Glass and Electrolytes in 
Contact with Glass. Walter S. Hughes (J. 4mer. Chm, 8oc., 
1922, 44, 2860 — 2867). — The potential difference between glass 
and solutions of electrolytes has been investigated at 25°. It is 
shown that glass surface potentials are established and maintained 
by the passage of electricity through glass. The glass surface 
potential is a linear function of the hydrogen electrode only over 
a limited range of values. Variations in the glass surface potential 
may be used as the basis of an electrometric titration method in 
the presence of oxidising agents which render the hydrogen elec- 
trode useless for such purposes. In such cases, the methwi might 
yield data which could not be obtained in any other way. The 
presence of certain substances, other than hydrogen-ions, such 
as concentrated solutions of salts or gelatin, affects glass surface 
potentials. g 

Significance of the Gectrode Potential. Jaroslav Hey- 
BOVSKY {Proc. Roy. Soc., 1923, [A], 102, 628-640). -Evidence is 
^duced that the process by which a metallic electrode, immersed 
in an aqueous solution, becomes charged is represented by 
M-fOH 0. By the application of the electronic con- 

ception of chemical combination to a reversible thermodynamic 
cycle, a fomula is obtained for the electrode potential in terms 
of the ionisation potential and basigenity of the metal. The 
basicity of metallic oxides is discussed by means of Beketoff’s 
pnciple (A., 1889, 332), and it is concluded that a metaUic 
hychxmde is the more basic the more negative the electrode 
potential and the greater the equivalent weight of the metal The 
mechanisms of galvanic and concentration cells, the phenomena 
of eiectrodeposition and overvoltage, and electrode processes in 
non-^ueous solvents are discussed in the light of the theory 
de^I<^. Absolute zero potential ” values of contact 
derived from electrocapilkry phenomena are shown to be illusory, 
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and the probable potential at which reversal of the sign of the 
charges in the double layer occurs is indicated. J. S. G. T. 


Determination of Absolute Single Electrode Potentials. 

Allen Garrison (J, Amer, Chem, Soc„ 1923, 45, 37-^).->The 
metho<k hitherto employed for determining absolute single electrode 
potential differences have been enumerated and briefly discussed 
and a new method of effecting this determination is described. The 
method is based on the assumptions, (1) that the mechanical force 
on a substance suspended in an electrolyte through which an electric 
force acts is due to the charge on the suspended system, (2) that 
the direction of the force is determined by the sign of the charge, 
and (3) that there is no charge or potential difference relative to 
the electrolyte when, in an electric field, there is no mechanical 
force relative to the electrolyte. The method used consists in 
suspending a light metal needle, shaped like the needle of a quadrant 
electrometer, by a phosphor-bronze ribbon in an electrolyte con- 
taining such a concentration of the metal-ion that there is no 
electric double layer at their interface. This isoelectric condition 
is incficated by the absence of any mechanical forces when an 
electric field is applied through the electrolyte. The potential 
of the needle is at the same time compared with the potential of 
a standard half cell. On eliminating the liquid junction potential 
the measured E.M.F, is the absolute potential of the constant 
electrode. A full description of the apparatus and its method 
of use is given in the paper. Using a silver needle at its isoelectric 
point as the zero electrode, the absolute potential of a 0-lA^-calomel 
electrode is found to be between -0*20 volt and -0-10 volt at 25°, 
This result is a confirmation of Billitzer’s value of —0*13 volt, 
and it removes the objections which have been made to the method 
employed by Billitzer {Z. EleUrocUm., 1902, 8, 638). J. F. S. 


The Polarisation of Electrodes. J. E. Verschatfelt {Rec. 
irav. cAttJi., 1922, 41, 764—777; cf. Aten, A., 1916, ii, 370).— A 
mathematical argument in which the author develops views 
previously put forward {BuU. Acad. roy. Bely., 1919, 441), The 
conclusion is drawn that the variation of potential due to the 
application of E.M.F. is mainly effective at the cathode in the 
case of two electrodes of a metal in contact with a solution of 
one of its own salts, whilst with the same salt but with electrodes 
of a more electropositive metal the anode potential undergoes the 
greater variation and thus only the anode is jMlarised. H. J. E. 


Activity CoeeScient of Hydrochloric Acid in Aqueous Salt 
Solutions. Herbbrt S. Harned and Norman J. Brumbaugh 
{J. Amer. Chem. Soc., 1922, 44, 2729— 2748),— £J/.f. measure- 
menta of cells of the folloMing types have been carried out at the 
HjIMCIj (c) in 0-lN Ha|Hga!Hg at 
Tr ivr ’ where M denotes barium, strontium, or calcium* 

H,|MC1, in OdN HCl|Ka (sat.)IHgCI|Hg at 26°, where M signified 
the Mme metal as before ; HjlKCI (c) in HCl (c')|Aga|Ag, and 
HjlKCl (c) ra HCl (c')|HgCI|Hg, where c' is O OIA’ and 0-001. V, 'at 
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25® and 30® From the data obtained, the decrease of free 
Ly ;md thfdecrease of the heat ^ntent of the eeU r^otm 
hav? been calculated, as well as the changes m parti^ molmlar 
fCene^ and heat content of hydrochloric acd m the mixtures^ 
tTc meractivity coefficients of hydrochlonc acid m solutma of 
potassium, sodium, lithium, barium, calcium, and strontium chlondes 
L^also been calculated. By means of the formula 1 m J. - 
vV fa-cO the values of the mean activity coefficients 

if}) of hydrochloric acid in the acid salt mixtures, contammg 
acid at concentrations from O-OOlff to A', may be calculated with 
considerable accuracy. In solutions of greater dilution of acid, 

of acid a' a' a", m' are constants, and is the ionic strength and 
for uni’un’ivalent electrolytes equals the sum of the concentrations 
of the salt and acid or (c+c,). It is pointed out that ^e effect 
mentioned above is probably due to an increase m activity of the 
hydrogen-ion. If, as is to be expected, the same phenomenon is 
observed in mixtures containing other ions, it mil be of considerable 
importance, especially in dealing with the problem of the solubihty 
of sparingly soluble salts in solutions of other salte.^ Evidence 
has been obtained which leads to the conclusion that in solutions 
of strong bivalent chlorides, at the same temperature and con- 
centration, the chloride-ion will have the same activity, and abo 
that the activity of the chloride-ion in uni-univalent chloride solu- 
tions is greater than in bivalent chloride solutions of the same 
ionic strength, 

Activities of the Ions of Potassium Hydroxide in Aqueous 
Solution. M. Ksobel (J. Amer. Chem. Soc., 1923, 45, 70— 

76) The author has determined the E.M.F. of cells of the type 

HjkOH(Ci)|KHg,|KHg,lKOH(c 2 )|H 2 at for concentrations 
of potassium hydroxide ranging from 3A to O-OOOIA . The activity 
coefficients of the ions of the solution at various concentrations 
and the free energy of dilution between various concentrations 
have been calculated and tabulated. The data given by Chow 
(A., 1920, ii, 281) are found to be incorrect; differences of 2— -8% 
are found between Chow’s values and the pre^nt values. The 
relationship between the activity and concentration for potassium 
hydroxide has been found to be similar to that for other uni- 
univalent electrolytes, J. F. S. 


Degree of Ionisation of Ethyl Alcohol. I. From Measure- 
ments of Conductivity. Philip S. Dan ner and Joel H. HaoE- 
BRAND (J. Ayner. Chem. Soc., 1922, 44, 2824-2831).— The methods 
available for the purification of ethyl alcohol are discussed as to 
their efficiency, and the following method has been adopted for the 
pftparation of absolutely pure material. Commercial 95% alcohol 
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was distilled with 5 c.c. of concentrated sulphuric acid and 20 c.c. 
of water litre and the distillate boiled for several hours with 
10 g. of silver nitrate and 1 g. of potassium hydroxide per litre. 
This product was distilled on to commercial quicklime, 600—700 g, 
per litre and boiled for eight hours. The mixture was then shaken 
vigorously for twenty-four to thirty-six hours at the ordinary 
temperature and distilled on to specially prepared quickhme, made 
by burning the mixture of calcium hydroxide and carbonate such 
as is obtained by drying slaked lime in the air. This product was 
present in the quantity 100—150 g. per litre of alcohol and the 
mixture wa^j boiled for four to six hours. The alcohol was then 
distilled into the vessel from which the final purification was to 
be made and at this stage had a specific conductivity 1-0x10'^ 
ohm8“^. Subsequent distillation in evacuated sealed apparatus gave 
a value 2*2 x 10’® ohms’^, but here the most volatile portion was 
not removed. Repeated vacuum distillation with removal of the 
most volatile portion gave a steadily decreasing value with each 
repetition until the tenth distillation gave the value 1*35 x 10'® 
ohms’i, and this is regarded as the value for the purest ethyl 
alcohol. The dissociation constant calculated from this figure is 
2-89 X lO’i® for the ionisation CgH^-OH ZT CgHjO'-f H*; the mole- 
cular fraction ionised is l-OxlO’®, which is comparable with the 
similar value for water, T8x lO”^. J. R, g. 

Degree of Ionisation of Ethyl Alcohol. II. From Measure- 
ments of Electromotive Force. Philip S. Danner (J. Amer. 
Chem. Soc., 1922, 44, 2832 — 2841 ; cf. preceding abstract). — The 
E.M.F. of a series of cells of the types H 2 Pt|HCI,HgCl|Hg, 
Hg|HgCI,NaCl|Na (2-phase amalgam), and Na (2-phase amalgam)] 
QHj^ONajPtHg, all in pure ethyl alcohol {loc,. cit.) have been 
measured at 25"^. The cells were very slow" in reaching an equi- 
librium value, but w^ere reproducible to 0-0001 volt, and calculations 
based on the values obtained involve no assumptions as to the 
value of the potential at the boundary water /alcohol, since this 
is not present. The dissociation constant for the ionisation 
CjHg'OH *- CgHgO'+H’ is calculated to 7-28xl0’20 and the 
molecular fraction dissociated to 1-6x10“^^ This indicates that 
ethyl alcohol is dissociated only to 1/100 of the amount to which 
water is dissociated. The discrepancy between the present results 
and those given in the previous papt^r {loc. cit.) is attributed to the 
assumptions involved in the interpretation of the conductivity 
measurements, since the maximum possible error of the E.M.F. 
measurements, 0-(X)2 volt, would not produce a greater error than 
10% in the value of the dissociation constant. J. F, S. 

The Ionisation of Water in Solutions of Electrolytes. 

K Doumer {Bull, iVoc. cAim., 1923, [iv], 33 , 49— 55).— Hittorf’s 
assumption that water is only ionised in negligible proportions in 
Solutions of electrolytes does" not seem to be justilied, especially 
in the case of acid electrolytes, and particularly of hydrochloric 
acid solutions. Evidence for the fact that the liberation of oxvgen 
at the anode in the electrolysis of hydrochloric acid is a primary 



118 


abstracts of chemical papers. 


i j A r,r^^r>Aarv rpartion due to the action of nascent 

e^ot, and “Kjby Ictrolysis mth a sUw or 

X^'% that both chlorine and oxygen are appaiertly 
Sy aimiltaneously, the former then displ^mg o^n to. 
the oxide when free metal is no longer available on the 
of the anode. Experiments on the electrolysis 

•'K Ifsfartl o™“ Snlomrt’^S mod., md « J 

sS;,“.So;- w r 

^at ^of the total te of hydroch one aeid m the eleotolyte 
Zpatad with the theoretical loss had all the hberated hytoj^a 
S derived from hydrogen chloride. Further the molecular 
Suctivity of hydrochloric acid solutions is about three times 
rZt aa that of alkaU chloride solutions, and the exphanatioa 
prortded by the above hypothesis is that m such acid solntiona 
there are ii addition to hydrogen- and ehlorme-ions about twee 
as many hydrogen- and hydroxyl-ions. 

Theory of the Polarisation of the Electrolytic Generation 
of Oxygen. U. Anodic Behaviour of M^^^e m Solu- 
tions of Alkali Hydroxides. G. Gb.vve and H. Mktzgkr (Z 
EUhtrochem., 1923, 29, 17-30; cf. M 1922, M, 568).-The 
anodic behaviour of pure manganese in solutions of sodium hyihoxide 
has been investigated. It is shown that m hot concentrated solu- 
tions with smaU current densities, manganese passra mto so ution 
in the bivalent condition, with medium current densities (0-3- 
0-1 amp Idem.-) in the tervalent condition, and with higher current 
densitiM in the sexavalent condition. The solution of manganous 
oxide thus produced is yellowish -red in colour, and that of the 
manganic oxide brovvnish-red. The sexavalent mangane^ forms 
manganate, the production of which is always accompanied hy the 
liberation of oxygen. At ordinary temperatures and also in dilute 
hydroxide solution, manganese passes into solution m the septa- 
valent condition, with liberation of oxygen. The potentials corre- 
sponding with the individual anode changes have been measured 
at various temperatures and concentrations of alkali. The polaris- 
ation of the electrolytic evolution of oxygen occure beca,use the 
manganese becomes covered with a thin film of dioxide which then 
forms permanganic acid according to the equation Mn02-f 

MnOi -fH*. This substance then decomposes completely 
at lower current densities in A-sodium hydroxide with the evolution 
of oxygen according to the equation 2HMn04 — 2Mn02-|-H20+ 
3/2O2; at higher current densities only a portion decomposes in 
this way, whilst the other portion diffuses into the solution and 
fotms s(iium permanganate. The competition of the velocity 



GSmOAL AlTD FETHaCAL OHBMISTBT. 


ii. 119 


of tihd two readaoxu, the oxidatusi of manganese dioxide to per- 
jnangs&hte, and the spontaneotu decomposition of the perman- 
ganic acid with liberation of oxygen, determines the extent to which 
the current is used for the liberation of oxygen and the formation 
of permanganate and also the potential of the process. J, F. S, 

Bfiect of Fluorine on Electrolytic Oxidations. A. Rfus y 
jitiR6 (Anal. Fis. Quim.t 1922, 20, 644 — 661). — The electrolytic 
oxidation of chrome alum and potassium hydrogen phosphate is 
increased with increasing amounts of potassium fluoride. It is 
supposed that the fluoride-ions at the moment of their discharge 
at the anode react directly, or indirectly by means of a peroxide 
of platinum, with the electrolyte present. With water, ozone is 
formed, whilst in other cases per*compounds may be formed, for 
example, in the case of phosphates, perphosphoric acid. The 
theoretical objections to this theory are discussed. G. W. R. 

Electrolysis with a Dropping Mercury Cathode. I, 
Deposition of Alkali and Alkaline-earth Metals. Jaroslav 
Heykovsky (Phil. Moff., 1923, [vi], 45, 303 — 315). — The decom- 
position potentials of the alkali and alkaline -earth metals have 
been determined by means of a dropping mercury cathode. When 
the dropping electrode is made the cathode, it is found that in neutral 
or alkaline solution hydrogen is not evolved even with high polaris- 
ations, and hence this arrangement is convenient for the study 
of the cathodic deposition of the most positive metals, which are 
otherwise attacked by water. The decomposition potentials found 
by this method were : lithium —2 023, potassium —1-883, sodium 
-1-860, caesium —1*837, rubidium — 1-796, ammonium —1*787, 
calcium —2*023, magnesium —1*903, strontium —1*862, and 
barium —1*814 volts. Assuming that the alkali metals form 
compounds with the mercury, it is possible to calculate the affinity 
of the metal for mercury, this being given by the equation A — 
Zn-E.P., where 7r„ is the observed decomposition potential with 
the drop electrode, and E.P. is the decomposition potential obtained 
by G. N. Lewis. The affinity for mercury increases with increasing 
atomic weight, but sodium occupies an anomalous position, behaving 
like a more noble metal. It is deduced that the E.P. of caesium 
is -3-3 volt. W. E. G. 

Transport Numbers of Potassium Hydroxide in Aqueous 
Solution. M. Knobel, D. K, Worcester, and F. B. Briggs 
[J. Amer. Chtm. Soc., 1923, 45, 77-^79).— The E.M.F. of concen- 
tiation cells of potassium hydroxide of the type HjIKOHfci)! 
K0 H(c 2)|H2 have been measured at 25°, for concentrations between 
30^ and 0*01 A. These values, combined with those obtained 
for ceils without transport (see this vol., ii, 116) have been used 
to calculate the transport number of the potassium-ion in solutions 
of potassium hydroxide of various concentrations. The transport- 
cumber of the potassium -ion is found to be constant and equal to 
0-2633 over the whole range of concentration 3*0iV to 0*0 LV, and 
to increase with decrea^ in concentration below this value to 
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0-274 at infinite dilution. The foUoTring values of the .E.Jlf 
areieoorded for the cells measured : Ci= 3-0^, <=0-03^i 

O'OOOO^* C2=0-liV, f=0 03104±0-00003; Cj-0-3^ 

c =0 01424±0 00003; ^,=0-3^, ^2=0*032^, c= 

0*00003 ; C2=0*01iV^, c=0 03465±0-00016. J. F. 8. 

Possibility of Varying Intermediate Stages in the Kolbe 
Reaction and a Case of Anodic Ester Formation with 
Aromatic Acids. C. Schall {Z. ElcktTOch^m-j 1922, 28, 606-^ 

51 The electrolysis of molten lead acetate, manganous acetate 

in benzoic acid, and alkali benzoates in benzoic acetate has been 
investigated; it is shown that in the case of metals of constant 
valency the change takes place according to the equation xRCOg'-j- 
xF=xl2R . but when the metal has a variable valency 

the primary change is represented by the equation M(RC 02 }i 4 - 
xRCO/+xF^U{RCO^) 2 „ and if the temperature is sufficiently 
high this reaction is followed by a secondary thermal action 
M(RC02)2z=M(RC02)x+a:/2R . R+^^CO,. These equations indicate 
that intermediate compounds may be formed in the Kolbe reaction. 
When potassium benzoate containing benzoic acid is electrolysed', 
using a silver anode, phenyl benzoate is produced. This formation 
is due, at least in part, to the oxidation of the acid to phenol by 
the silver oxide produced on the anode. J. P. S. 


The Anomalies of Strong Electrolytes with Special Refer- 
ence to the Theories of J, C. Ghosh. II. Henry J. S. Sand 
{Phil. Mag., 1923, [vi], 45, 281—292; cf. this vol, ii, 55).— Alter- 
ations have been made in the subsidiary hypotheses of Ghosh, to 
bring them into line with the equation where 

is the ratio of the molecular conductivities and 0 the work 
required to separate one gram -mol. of ions. Although the theory 
is strengthened by these changes, the number of subsidiary 
hypotheses is so great that the above equation must be regarded 
as an empirical formula. The hindiances to conduction in a 
medium of uniform dielectric constant, by the electric fields of the 
ions, is of the nature of polarisation, and the conductivity should 
be greater with rapidly alternating currents and high ^tential 
graffients than with small, constant potential gradients. Since this 
conclusion is contrary to experiment, the idea of a solvent with 
uniform dielectric constant has been abandoned. 


An explanation of ionisation is put forward based on the assump- 
tion that solvent molecules posse.ss polar properties, the ionising 
media consisting of a number of bipoles, similar to those postulated 
by Debye in his explanation of the dielectric properties of the 
media. These bipoles, which are capable of rotation, are held 
when in the powerful electric field of the ion, and their rotation 
stopped and converted into vibrational motion. Each ion will 
thus consist of the simple charged atom or group in the centre of a 
number of polar water molecules, which is capable as a whole of 
rotatory or vibratory motion. The ions become bound when they 
meet other ions of different polarity, and are then only capable of 
vibration around a position of equilibrium and become incapable of 
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transiHitting a current. These views lead to a formula similar 
to that of Ghosh. The Ghosh equation, whilst yielding satisfactory 
values for binaiy electrolytes, breaks down for salts like barium 
chloride. The introduction of the Milner virial into Ghosh^s 
formulsD does not lead to any improvement. W. E. G. 

Farads^*s Law and the Action of the Electrical Discharge 
on Gases. A. db Hbmptinnb {BuJl. Acad. roy. Belg., 1919, [v], 6, 
521 — 527). — ^Faraday’s law has been shown to hold, with fair 
approximation, for chemical effects produced by an electrical 
discharge on gases at low pressures, E. E. T. 

Faraday's Law and the Chemical Action of the Electrical 
pischarge. A. db Hbmptinne {Bull. Acad, ray, Bdy., 1919, [v], 5, 
161 — 177). — An investigation of the reduction of unsaturated oils 
by hydrogen, under the influence of an electrical discharge, the 
amount of reduction being followed by the change in iodine number 
of the oil. A large number of experiments, involving variations in 
thickness of dielectric, density of current, potential difference, etc., 
are described, and do not lend themselves to abbreviated description. 

author concludes that Faraday’s Laws of Electrolysis are 
obeyed, at any rate, roughly. E. E. T. 

Faraday’s Law and the Action of the Electrical Dischargee 
on Metallic Oxides. II. Ill, IV. V. A. deHemptinnb 
Kmd. roy. Belg., 1919, [v], 5, 249—260; 1921, [v], 7, l4&>-i55, 
458 — 468, 590 — 595). — IL A study of the reduction of metallic oxides 
by hydrogen in presence of an electrical discharge. The results 
fall in line with those previously obtaitied with unsaturated oils 
(cf. preceding abstract). Lead peroxide is taken as a standard 
substance for reduction, and a large number of other metallic oxides 
and also chlorides and miscellaneous substances are compared with 
it. Carbon monoxide was found to be roughly as effective in 
reduction as hydrogen, the experiments being carried out at low 
pressures to avoid polynierLsation, etc., of the monoxide. 

III. The reduction of various substances by this method shows that, 
a.s a rule, it is unimportant whether the substance in question is in 
contact with the positive or with the negative electrode. Values are 
found for the ratio w'hcre N is the number of hydrogen mole- 

cules disappearing during a reduction and N' the number of ions and 
electrons (calculated from the measured current). This ratio has a 
value ranging from zero in the ease of difficultly reduced oxides such 
as zinc or magnesium to above unity in the case of lead peroxide 
and manganese dioxide, etc,, the reducibility of an oxide being con- 
nected with the electrolytic potential of the corresponding metal. 
Potassium chlorate is almost unaffected under conditions suflScing 
for the reduction of most oxides, a fact w’hich is attributed to the 
purely electrical nature of the process, no thermal effect being 
produced by the incidence of pasitivc ions or electrons. Thus, in 
the case of oxides, the amount of reduction is approximately 
proportional to the amount of current passing. 

ly. The reduction of lead peroxide, cupric oxide, and ferroso- 
leiric oxide is effected in a dried atmosphere of hydrogen 1^" 
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means of an electrical discharge, the oxide in question being 
placed in contact with one of ^e electrodes. By measuring the 
variation of pressure, of potential difference between the elec, 
trodea, and the current flowing, a relation is found between 
the number {N) of hydrogen molecules used in the reduction 
and the number of positive ions {Ni) and electrons [N,), Ilie 
point is raised as to whether in ionisation the hydrogen molecule 
loses one or two electrons. Activated hydrogen (Hj) offers another 
explanation, but the mechanism of the reduction remains in doubt. 
With lead peroxide in contact with the positive electrode, 
has values from 0 to Tl, and when in contact with the negative 
electrode, values of 2'7 to 1*4 for N jNi are obtained. Similar 
results are obtained for other oxides. If the positive ions are 
formed by the loss of one electron from each hydrogen molecule, and 
if each electron liberates one atom of oxygen, which then combines 
with one molecule of hydrogen, N jNi and ^ jNg should be equal to 
unity. Values (for these ratios) of 0'5 will correspond with the 
loss of two electrons when hydrogen is ionised and so on. 

V. In the earlier sections the loss of weight of oxides when sub., 
mitted to the action of an electrical discharge in presence of hydrogen 
was not determined. It is now found that, in the reduction of lead 
peroxide, the weight of hydrogen absorbed (as measured by the 
diminution in pressure) is equivalent to the loss in weight of oxide, 
whether the latter is in contact with the positive or with the negative 
electrode. The oxide formed as a result of the redaction is probably 
lead suboxide. When nitrogen is substituted for hydrogen in 
these experiments, no change is observed in either gas or solid, 
except such as could be accounted for owing to defects in the 
apparatus. Carbon monoxide, under similar conditions, causes the 
lead peroxide to gain in weight, probably ow'ing to the formation of 
a deposit of a lower oxide of carbon. K. E. T. 

Dissociation of Carbon in the Intensive Arc. Louis Bell 
and P. R. Bassett {Science, 1922, 56, dl2).— In the spectrum of the 
“ negative tongue ” which appears in the carbon arc at currents of at 
least 100 ampei-es, there were found fifteen lines, of which seven were 
coincident with the most conspicuous helium lines, and two others 
with Ha and Hjg. Some carbon nuclei arc considered to dissociate 
into helium, and possibly further, although the hydrogen lines may 
be due to ^vater vapour absorbed by the carbon. 

Chemical Abstracts. 

The Evolution of the Molecule of Ferric, Hydroxide in 
Contact with Water. (Mlle) S. Veil {CompL rend., 1923, 
176, 101 103). — The molecular coefficient of magnetisation, with 
reference to iron content, of the hydroxide and the oxide of irpu 
depend, to a large extent, on the previous states through which the 
material has passed and the temperatures to which it has been 
heated. q 

Calculation of the Magneton Number of an Atom in 
Solution. J, H. Smith (PAiL Mag., 1923, [vi], 46, 375—373).- 
l^e magnetic susceptibility of cobalt chloride in water is greater 
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thAH in alcohoUc solutions, and this change is associated with a 
shift in the maximum of the light adsorption from 0 510^ to 0‘65/i. 
Making the assumption that Wiedemann’s law of the additivity of 
magnetic susceptibility holds for solutions, the magneton number 
of the cobaJt-ion in aqueous solution is found to be 24' 6. The 
difference between the magnetic susceptibility in water and in 
alcoholic solutions may be ascribed either to a change in the 
diamagnetic or the paramagnetic part of the atom. A reason- 
able conclusion is that the frequency of the paramagnetic part 
of the atom is diminished, and this view is supported by the 
decrease in the frequency of the light absorbers in the atom. . 

W. E. G. 

Paramagnetism and the Structure of the Atom. 

Cabebba {J. Phys, Radium^ 1922, 3, 443 — 460). — The property of 
paramagnetism is coniined very largely to the elements in column 
V'lll of the Mendeleev classification and to the rare earths. The 
magnetic susceptibilities of the elements from chromium to copper, 
following the order of the atomic numbers, have been seriously 
studied, and data are available to fix the magneton number (Weiss) 
of the metallic ions for many of the elements in their various stages 
of oxidation. For these elements, the Weiss magneton number 
is seen to be given by a series of whole numbers, which are inde- 
pendent of the degree of ionisation of the salt. A theoretical 
mterpretation of tMa regularity in the Weiss magneton number is 
sought in the structure of the atom, and, in particular, in the 
y-levei of electrons. This level is subdivided into A\ and Aj 
levels, the latter first making its appearance with titanium. The 
Dumber of electrons in the Aj level augments from Ti*** to Cu’, for 
which element it attains a maximum value. It is assumed that the 
number of electrons in the M level remains constant at 8 throughout. 
On plotting the magneton number of the ion against the number of 
electrons in the A^ level, a symmetrical curve is obtained giving a 
maximum at Fe’**, when the magneton number is 29, and Aj — 5. 
Ions containing an identical number of electrons in the A\ level 
give the same magneton numbers; thus Fe’*', Mn*‘, Mn* ”, and 
Cr" give the same values. The points corresponding with Co*‘ 
and J^'o" are somewhat displaced, but these elements give a variable 
magneton number. At li*”’ and Cu* the magneton number is 
zero. The magnetic susceptibilities of the oxides of manganese, 
and the oxides and sulphides of titanium and vanadium, are in 
general agreement with the above curve. The metals offer con- 
siderable ^fficultics, fur the number of electrons which bind together 
tlie atoms is unknowi. The work of Urbain and Janesch (cf. A., 
1909, ii, 116) has demonstrated the existence of two groups within 
the rare earths, in each of which the magneton moment attains a 
maximum and then decreases. Qualitatively, the changes in 
magneton number will be analogous to that of the group studied 
above. These results do not appear to be in accord with the 
modification of the M levels assumed by Bohr, for this structure 
should lead to discontinuities in the curve of the magnetic moment. 
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The results of Stem and Gerlach (Z. Phydk, 1922, 9, 353)^"^ in 
opposition to the Weiss magneton. W. E, G. 


Influence of the Pitch of Sound on the Measurement of 
the Relationship /c— c«/cp for Carbon Dioxide. Bruno 
Tornau (Z. Fhysik, 1923, 12, 48-57).~The ratio of the specific 
heats for carbon dioxide was found to be 1*3165 ±0 •00032, 

Variation in the pitch of the sound produced no change m the 
value of if, W.E.G. 


Atomic Heat of Simple Substances. Ebm. van Aubel {BuU. 
Acad, ray. Belg., 1921, [v], 7, 155-159).-The validity of certain 
conclusions dra™ by Michaud (A., 1920, ii, 532) is d^cussed, 
making use of existing data for the specific heats, etc., of sihcon, 
boron, rhombic sulphur, thallium, magnesium, and chromium. 
Michaud’s conclusions are shown to be untenable. E. E. T. 


Third Law of Thermodynamics . Evidence from the 
Specific Heats of Glycerol that the Entropy of a Glass 
exceeds that of a Crystal at the Absolute 2Iero. G. E. Gibson 
and W. F. Giauque {J. Amer. Chem. Soc.^ 1923, 45, 93 103).— 
An improA’'ed calorimetric apparatus is described for determin* 
ations at low temperatures. The specific heat of supercooled 
glycerol and the specific heat and heat of fusion of crystalline 
glycerol have been determined at temperatures down to 69*9°A^. 
The specific heats of the glass and the crystals approach one 
another as the temperature is lowered and are almost identical 
below m°K. The heat of fusion of glycerol at the melting 
point 291*00°A is 47-.50 cal./gram or 4370 cal./mol. and the 
’ entropy of fusion is 15-02 cal, /degree per mol. or 1-073 cal. /degree 
per gram. The entropy of supercooled liquid glycerol exceeds 
that of crystalline glycerol by 5-6 ±0*1 cal. /degree per mol. at 
70°^, and it is concluded that this value will not be appreciably 
different at the absolute zero. J. F. S, 


Mass Effect in the Entropy of Substances. E. D, Eastman 
(/, A 7 ner. Chem. Soc., 1923, 45, 80— 83).— The hypothesis that the 
expression for the mass effect in the entropy of all substances in 
which equipartition holds takes the same form as for monatomic 
gases is tested for all cases for which data are available, The 
results show that there is much evidence in support of the hypo- 
thesis, and none definitely contradicting it. Several approximate 
equations are given for the calculation of the entropy of diatomic 
gases and metals, J. F. S. 

Physical and Chemical Transformations of Gibbs’s 
Systems. Th. be Bonder {Bull. Acad. roy. Belg., 1920, [v], 6, 315— 
328). — A thermodynamical treatment of systems consisting of 
phases as defined by Gibbs. The author adopts a point of view 
very slightly different from the usual one, E. E, T. 

The Chemical Constants of the Halogens in the Monatomic 
and Diatomic Condition. F. A. Henglein (Z. Physik, 1923, 
12 , 245— 252).— The chemical constants of chlorine, bromine, and 
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iodine have been calculated from the dissociation and vaporisation 
equilibria of these gases, and the values are in good agreement with 
those derived by Stem and Tetrode. For the monatomic gases, the 
following results were obtained for the chemical constants : chlorine 
-|-0'72, bromine -f'1'26, iodine and for the diatomic gases, 

chlorine +0-02, bromine +1*50, and for iodine +2*55. Bromine 
and iodine have the highest chemical constant of any element. The 
heat capacity of solid bromine has been determined, and a Debye 
function given for the calculation of its specific heat. The chemical 
constants of the halogens in the diatomic condition increase slightly 
as the temperature rises. W. E. G. 

Relation between the Absolute Melting, Boiling, and 
Critical Temperatures of Substances. Edm. van Aubel {Bull 
Acad- roy. Bdg., 1921, [v], 7, 469 — 472). — The value of r, a constant 
(according to Pnid’homme, A., 1920, ii, 83, 84, 376; see also A., 
1921, ii, 622) deduced from the absolute melting and boiling points 
and critical temperatures of various substances, has been calculated 
for a number of compounds, using existing data, and the following 
values of r have been obtained : Mercury 0*512, mercuric chloride 
101, mercuric bromide 103, mercuric iodide 1*03, antimony tri- 
chloride 1*04, antimony tribromide 1*01, aluminium bromide 1*16, 
and aluminium iodide 1-10. All these substances, therefore, with 
the exception of mercury, give a normal value {t.e., about unity) 
forr. E. E. T. 

Method for the Determination of the Melting Point of 
Difficultly Fusible Metals. Marcello Pdiam and Hans 
Altehthum { Z . Elektrochem ., 1923, 29, 5— 8).— The melting point of 
metals with high melting point may be determined by using a hole 
(6 mm. deep and 1 mm. diam.) bored at an angle to the axis of a 
7 mm. square rod of the metal, as a black body for temperature 
determination. That the metal had melted was indicated by drops 
of it falling from the hole. The heating was effected by passing 
a 50- period alternating current, which could be varied by steps of 
10 amp. to 1500 amp., through the bar. Using this method, the 
melting point of tungsten and molybdenum has been determined 
and the values 3660° +60'’ and 2840° +40°, respectively, have been 
obtained. These values are in agreement with other recent deter- 
minations. J, E. S. 

Separation of Liquid Mixtures by Combined Distillation 
and Atmolysis. Preparation of Practically Pure Ethyl 
Alcohol and Nitric Acid. Edouard Urbain and RiMY Urbain 
(Comp/, rend., 1923, 176, 166 — 168). — The apparatus consists of a 
distillation fiask surmounted by a porous porcelain tube, which is 
jacketed with a glass tube in which the pressure can be reduced. 
The porous tube is fitted with a condenser on top, and is so arranged 
that the condensed vapours can be returned to the distillation flask 
or run into another vessed. With this apparatus, it is possible to 
obtain 99*8% alcohol by direct distillation. The water vapour 
passes through the w'all of the porous tube, and the condensed 
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alcohol ia returned to the distillation flask. In a similar manner, it 
is possible by means of this apparatus to prepare 99-6% mtoo acid. 


The Heat of Oxidation of the Alkaline-earth Metals, A. 

Guntz and Benoit {Compt. rend,, 1923, 176, 219— 2^),— The 
authors have made measurements of the heate of solution of calcium, 
strontium, and barium, respectively, in dilute hydrocmono acid, 
and from the results and the known heats of solution of their oxides 
in this acid have calculated the heats of oxidation of thes^etals 
to be 152-7, 141 -8, and 134-04 cal, respectively. W. G. 


Berthelot’s Normal Acids and the Theory of Ions. P. 

Bouwon {CompL rend,, 1923, 176, 95-98).— A theoretical dig. 
cussion in which it is shown that in order to observe, in the pro- 
gressive neutralisation of an acid by a base, differences between the 
values found and those calculated by proportionality by the current 
thermochemical methods, the affinity constant of the acid must not 
be greater than 10"i® with the usual order of magnitude of the heats 
of ionisation. ^- 


The Phenomenon of Molecular Association. Ettoee 
Cardoso and Gabriele Battista {And. Fis. Quim., 1922, 20, 
420-^32).— From a combination of van der Waals’s equation and 
the rule of Cailletet and Mathias, the densities of a liquid and its 
vapour, respectively, d^ and d^, are connected with the critical 
constants by the relation d^d^jdc^^KipTJpcT), or more generally 
dJ^jdc^ =^f{pTclpcT), Deviations of this function from a linear 
rdationship are attributable to molecular association and are the 
more pronounced the greater is the difference between the degro 
of association of the coexisting phases. The liquid phase is in- 
variably more complex than the coexistent vapour phase. 

G.W.R. 


Cohesion Pressure, Surface Activity, and the Tendency 
to the Formation of Submicrons. I. Traijbb {KoUoid Z., 
1923, 32, 22—24; cf. A., 1912, ii, 858; 1915, i, 105).— It has been 
shown previously that salts of alkaloids are molecular dispersed in 
aqueous solution [loc. cit.) and because of their ionic charge have a 
large cohesion pressure; they are therefore unable to form sub- 
microns and have no surface activity. In every respect the reverse 
is the case for free, non-ionised alkaloids. It is now shown that the 
salts of fatty acids are similar to the salts of alkaloids in the above 
respects. With the exception of formic acid, the free fatty acids 
have a small cohesion pressure, and have a surface activity and 
from butyric acid upwards form submicrons. Here, as in the cose 
of the alkaloids, the cohesion pressure decreases with increasing 
molecular weight, whilst the surface activity and the ability to form 
submicrons increases. The lower fatty acids, including propionic 
acid, do not form submicrons, whilst butyric acid forms many 
submicrons, and the higher fatty acids, such as nonoic, de«)ic, and 
undecoic acids, exist in both a surface active and an inactive form, 
^bstances such as amyl alcohol, octyl alcohol, phenol, cresol, 
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aniline^ and xylidine have a considerable cohesion pressure, and their 
concentrated solutions contain submicrons and molecular dispersed 
particles, whilst hydrocarbons and alkyl halides have small cohesion 
pressures, and in aqueous solutions exist mainly as submicrons. 
From the above facts, the author claims general validity for the 
rule previously put forward. The smaller the cohesion pressure, the 
greater is the surface activity and tendency to form submicrons. 

J. F. S. 

Filins. Spreading' of Liquids and the Spreading Co- 
efficient. William D. Harkins and Aaron Feldman {J, Amer, 
Chem. Soc., 1922, 44, 2665 — 2685). — It is found that the spreading 
of films is, in ^neral, related to what is defined thermodynamically 
as the spreading coefficient. Liquids for which the value of this 
coefficient, S, is positive will spread, whilst those for which it is 
negative will not spread. Actually, the value of the coefficient 
refers to the system, spreading liquid-substance on which the 
spreading occurs, and may be quite different when A spreads on 
B, from what it is when. B spreads on A . For example, most organic 
liquids have positive coefficients with reference to spreading on 
water, and therefore will spread into a film ; but water has a negative 
coefficient with reference to most organic liquids and will not spread 
over them. The value of the coefficient, S, is defined by the 
equation S~W in which Wa is the work of adhesion for 
the interface of the two liquids, and the work of cohesion of 
the liquid which is applied to the surface of the other liquid or solid 
on which the spreading might occur. Thus a liquid wll not spread 
if its work of cohesion, which indicates its attraction for itself, is 
greater than the work of adhesion, which indicates its attraction 
for the substance on which the spreading will not occur. The 
values of W a and are given by the equations : WA=ya-\~yb~yai > ; 
IL— 2y6, so that the value of the spreading coefficient may be 
entirely defined in experimental terras by the equation B=^ya~ 
(V6+>a6)» where a indicates the liquid which is spreading on the 
liquid or solid represented by 6. A large number of experiments 
have been made on the spreading of organic liquid.s on the surface 
of water, on the spreading of water on the surface of organic liquids, 
and on the spreading of water and organic liquids on the surface of 
mercury. The results show the importance of the spreading 
coefficient as a criterion of spreading. Uniraolecular films are 
produced on water only when the spreading coefficient has a 
relatively high value. Since these high values seem to occur only 
when the spreading substance contains a polar group in its molecules, 
it is concluded that the presence of such groups is essential for 
spreading on water to a uniraolecular film, but not at all essential 
lor the production of a film which is thicker than this. Contrary 
to the generally held opinion, benzene is found to spread on a clean 
water surface. The non-spreading of organic liquids on water is 
brought about by the presence in the organic molecule of chlorine, 
bromine, iodine, doubly-linked sulphur, phenyl, and the group ~CS. 
Liquids which do not spread on water are insoluble in it, but insoluble 
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Uquids may spread on water. The addition of camphor to water 
appears to reduce the value of the spreading coefficient ; so that 
many liquids which have small positive coefflciente on water will 
not Wead on water containing camphor, but those which haw 
coefficients sufficiently high are found to spread. The values of the 
spreading coefficients of water and organic liquid on mercury are, 

every case investigated, found to be positive. Water and twenty, 
two of the other liquids were tested with reference to their sprea^g 
on pure mercury, and in agreement with their positive coefficients 
wer^ found to spread. The coefficients for the speeding of mercu^ 
on water and organic liquids are all negative This corres^nds 
with the fact that mercury will not spread on their surface. Smee 
the free surface energy of almost all inorganic sohds is high their 
work of cohesion is high, and the work of adhesion is also high with 
reference to practically all liquid substances. Since the work of 
cohesion in water and organic liquids is in genera! low, the values of 
the coefficients of spreading of these liquids on such sohds should 
be positive and in general the value should be high, lous the 
spreading of these liquids should occur on such solids when the 
surfaces are pure. The frequently occurring phenomenon of non- 
spreading is thus indicated to be due to the presence of an already 
existent film on the solid substance. The removal of such films 
may be brought about by vaporisation, or by the more common 
process of substituting one film for another. This is the ordinary 
function of soap, soap solutions, and other cleansing agents. It is 
difficult for petroleum to penetrate sands which have been wetted 
by water, and for water to penetrate sands which have been wetted 
by petroleum, although either substitution may be effected in time. 
Many oil wells cease to produce petroleum because the sand becomes 
wet with water. Lubrication and many other phenomena depend 
on the wetting of solids by films. J, T. S. 

Measurement of Adsorption Processes by Means of an 
Interferometer. Ottomar Wolff {Kolloid Z,, 1923, 32, 17 — 
19).— Experiments are described to show that for industrial purposes 
an interferometer may be used to ascertain the amount of colloid 
adsorbed from solutions by any given adsorbent. J. F. S. 


General Theory of the Adsorption of Solutions. Wolfgang 
O sTWALD and Ramon de Izaguirre {Kolloid Z., 1923, 32, 57 — W).— 
In answer to the criticisms of Gustaver (this vol., ii, 57), the authors 
admit that in their recent paper they have interchanged the values 
w and Wq as used by Williams {Medd. Nobel-Jnst,, 1919, 2, No. 27, 1) 
owing to want of clearness in that paper. The authors deny that 
the equation which is put forward in their paper is the same as 
that due to Williams. The equation put forward by Williams is 
special and relates to a single case only whilst that due to the 
authors applies to three cases. In the best investigated case, the 
adsorption of acetic acid solutions by cbarcoal, the deduction made 
by Williams that ^hen c=l does not hold. The new 

equation furnishes more and other results than that of Williams, 
The necessity of differentiating between relative and absolute 
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thicknesses of layers in the investigation of adsorption is 

emphasised. In the adsoi^tion of colloid particles the adsorption 
layer cannot be unimolecular in thickness ; it must be at least uni- 
micellar. The adsorption layer may have very different thicknesses, 
depending on the size of the absorbed particles and on the amount 
of water which is adsorbed at the same time. The assumption of 
Gustaver that the adsorption layer has a maximum thiclmess of 
one molecule is further refuted by the ultramicroscopic observations 
of Traube and Klein (A., 1921, ii, 683) on adsorption layers of 
surface active emulsoids, which vary up to 0*01 mm. thick. 

J. F. S. 

The Sorption of Iodine by Carbons Prepared from Carbo- 
hydrates. James Bribrley Firth (T., 1923, 123, 323—327). 

The Absorption of Moisture by Coal (and other Fuels). 
I. A Relation between Degree of Humidity in the Air and 
Moisture Content of Coal. Burrows Moore and Frank 
Sturdy Sinnatt (T., 1923, 123, 275—279). 

Adsorption of Toluene Vapour on Plane Glass Surfaces. 

Emmett K. Carver {J. Amer. Chem. Soc., 1923, 45, 63—67).— 
Isotherms for the adsorption of toluene vapour on plane glass 
surfaces at 0° have been obtained. The glass used was, after 
thorough cleaning, kept at 200° in a vacuum for twelve hours and 
any gas set free removed by a mercury vapour pump. Pressure 
measurements were made with the author’s modified Shrader and 
Ryder optical lever manometer (this vol., ii, 148). The results are 
generally in agreement with Langmuir’s adsorption formula (A., 1918, 
ii, 430), and indicate that the adsorbed layer is not more than one 
molecule thick. J. F, S. 

Fixing of Organic Dyes by Inorganic Substrates. H. 

Rheinboldt and E. Wedekind {Koli Chem. Beihejte, 1923, 17, 
115 — 188). — The literature dealing with the fixing of organic dyes 
by insoluble inorganic substances has been collected and discussed. 
It is shown that acidic and basic dyes exhibit a different behaviour 
toward similar substrates. In particular, substrates of acidic 
character are only fast dyed by basic dyes, whilst acidic dyes only 
fast dye basic substrates. The results of various authors which 
appear to be at variance with the above rule are in reality not so, 
since they do not refer exactly to the same thing. A large number 
of experiments with many dyes and inorganic gels have bwn carried 
out and give results entirely in agreement with the above rule. 
This rule is not only true for acidic and basic oxides, of which the fol- 
lowing were examined : silica and tin, titanium, zirconium, thorium, 
and cerium dioxides ; aluminium, chromium, and iron sesquioxides ; 
and glucinum, zinc, magnesium, and lead monoxides; but also for 
sulphides (arsenic, antimony, and cadmium), and silver chloride. 
In no case was a dye from both classes fixed, with the single excep- 
tion of amorphous carbon. The electro-endosmotic migration of 
the dyes and inorganic substrates was investigated, and it is found 
that fast dyeing only takes place between substrate and dye wlnen 
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they are oppositely chai^d. The au^ors are of the opuii(^ that 
the unsaturated valency forces of the crystal lattice of the absorbent 
ore responsible for the fixing of the dye. Since these v^encies are 
identical with the normal chemical valency, the behaviour of the 
substrate is explained. And since the valencies are of ^ electro- 
static character, the parallelism of the electro-endosmosis and the 
adsorption is understandable. The fixing therefore consists in the 
binding of the dye to the substrate to form a unimoleoular layer of a 
molecular additive compound. This process the authors tenn 
adsorption by eledro-affimty. It is held that the adsorption by 
electro-afiinity is not restricted to substances which have ordered 
crystal lattices, and the charge of sols, gels, and other colloidal 
material is attributed to the action of the same surface valencies. 

J. F. S. 


Exact Process for the Determination of the Coefficient of 
Diffusion in any Solvent. Ernst Cohen and H. R. Bruins 
(2. physikal Ckem., 1923, 103, 349— 403).— The authors have 
summarised and criticised the method available for the determination 
of the coefficient of diffusion . A process for the exact determination 
of the diffusion coefficient has been devised. The apparatus 
consists of six thick glass plates of the same diameter, which fit 
exactly on a firm central axis. The four middle plates are firmly 
fixed and three holes bored through them so that in each plate there 
are three holes relatively in the same position. These plates are 
placed between the other two, which constitute a base and a cover 
plate. The hole in the lowest bored plate is filled with the liquid of 
which the diffusion is to be measured, by means of a small hole 
which can be brought above it by rotating the necessary plates. 
The other three plates with holes are brought into such a position that 
the holes in them are above one another, but not above the hole in the 
lowest plate, and filled with the solvent. The arrangement now is 
that of two tubes filled with liquids, wffiich by rotation of the bottom 
bored plate may be brought into contact. When the whole apparatus 
has reached the required temperature, the liquids are brou^t into 
contact and the (fiffusion commences. After a sufficiently long 
period, the plates are twisted so as to cut the column of liquid into 
four isolated parts and the composition of each is estimated by 
the Rayleigh Lowe interferometer. It is claimed for the apparatus 
that it may be used for all types of liquids, of which only small 
quantities are necessary. It may be used at any temperature over 
a wide range, and there is no error due to vibration or shaking when 
the liquids are brought into contact. By the use of an air thermo- 
stat, the temperature is known, and may be kept constant to 04)3®. 
The error of the method is not greater than 0-3%, and individual 
measurements are reproducible to 0-1 — J. E. S. 

Validity of the Stokes-Einstein Law for Diffusing Mole- 
cules. Ernst Cohen and H. R. Bruins (Z. physiJixil. Chem., 
1923, 103, 404 — 450). — The validity of the Stokes-Einstein equation 
for the diffusion in solutiona at various temperatures has been 
investigated by means of the diffusion apparatus previously 
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described preceding abetract). The pair of liquids tetrabromo- 
etbane and tetrachloroethane has been used and the diffusion 
velocity measured at temperatures from 0*" to 60®. The viscosity of 
tetrachloroethane has been determined over the same temperature 
ranw vnih a maximum error of 0-05%. Divergences from the 
Stoaes-Einstein law have been observed which are at least three 
times as great as the experimental error. The divergences are in 
the sense that the temperature coefficient of the velocity of diffusion 
is smaller than would be expected. The following values of the 
relative viscosity of tetrachloroethane are recorded: 0® 1-6219 
IGO®, 1'3113, 15®, 1-1924, 25®, 1-0000, 35®, 0-8541 and 50®, 0-691?! 
The absolute fluidity of tetra^loroethane is given by the formula 
^/f=0-13796 (1+0-019171^+0-00000925^2). J. F, S, 


The Capabilities of the Rapid Dialyser. A. Gutbiee 
I Hubeb, and W. Schiebbr (Chem, Ztg., 1923, 47, 109—110),-^ 
f^irther investigation of the rapid dialyser described previously 
[A., 1922, ii, 551), The effect of using tap water instead of distilled 
ffater for the outer liquid was studied, and it was found that 80— 
?0% of the electrolytes can advantageously be removed from 
colloidal solutions by dialysing against tap water, after which 
point distilled water must be used. Experiments indicated that 
dialysis was more efficient the greater the speed of rotation of the 
membrane and stirrer j 100 revolutions per minute was satisfactory, 
(rith slightly greater efficiency at 150 per minute. Generally, a 
Sow of 5 litres of water hour in the outer vessel is «ufficient. The 
use of more than 10 litres per hour produced no corresponding 
mcrease in the rate of dialysis. G. F. M 

The Law of Solution. Paul Mondain-Monval (CompL 
'tnd.f 1923, 176, 301 — 304). — Measurements made with a very 
»luble salt, so(hum nitrate, show that it obeys very exactly the 
?<juation established by Le Chatelier for the solubility of salts in 
ivater (A., 1885, 340 ; 1894, ii, 272). W. G. 

SolubiUty and Chemical Constitution. II, J. Prins {Rec. 
rav. eJUm., 1923, 42, 25 — 28), — It has been concluded by Harkins 
[A., 1921, ii, 242) and by Langmuir (A., 1917, ii, 19) that adsorption 
md solubility are closely related. Both authors attribute orienta- 
tioo phenomena exhibited by organic substances with water to the 
tendency of the polar group to dissolve in water. It is pointed out 
that the arbitrary circumstance that these researches were carried 
with water and an organic substance containing a group more 
jr less sinular to water may lead to erroneous conclusions. With 
organic acids and water, solubility and adsorption are both caused 
hy the same group, but this is not generally the case. A number of 
examples are given showing that solubility in hydrocarbons such as 
ight petroleum depends, not on polar groups, but on saturated 
hydrocarbon mups. Solubility depends in general on similarity in 
hnd and number of atoms present in the molecules of the substances 
question. Adsorption represents a case' of hetero-oomplex 
formation, whilst in solution the complexes have the character of 
ttomo-compounds, E. H. R. 
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« 1 nti «!olntion ol Various SubstancM in Water 

T K^shit (BeprirU Indian Auoc. Cvldvation 8ci' 

1917*3 PP 1— 21).— Makinguseof datafrom^doltMdBorDstein’j 
S the autho has calculated the con raetion which takw pia<, 

tables, lae ^ dissolved m vanous quantities o! 

whnlOOg.ofrmussubs j j sulpbuiio acid, nitric 

Swr.,d jiF-l, •ofciiiink, 

nicotine, ammonia, hydrogen chloride, potassimn 

hydroxides, sodium chloride, tartaric acid, chloral hydrate, phenol, 
sucrose, l^vulose, dextrose, maltose, and mvert-su^r. In some 
cases, the contraction increases with mcreasmg dilution, whilst m 
others the contraction increases, passes through a maximum, and 
then decreases with increasing dilution. J. J! . S. 


ESect of Scratching the Wall of a Vessel with a Glass Rod. 

L. Dede {Z. Ekktrochem,, 1922, 28, 543) ; Robert Fricke [ibid., 
1923 29 44 — 16). — A continuation of the controversy on the 
cause of crystallisation when the walls of a tube containing a 
solution are rubbed with a glass rod (cf. A., 1922, ii, 692, 74^, 

J. 1) . o. 

Viscosimetric Researches on Lyophilic Sols. H. G. 

Boi^genberg de Jong (J^cc. trav. ckun., 1923, 42, 1—24).— The 
greater proportion of viscosity measurements recorded in the 
literature cannot claim an accuracy of more than a few per cent. 
The conditions necessary to attain an accuracy of 0*1 to 0*2% are 
discussed, and in particular the two most important sources of error, 
the systematic error of the viscosimeter and the method of setting 
the instrument. For a given capillary, there is a maximum average 
rate of flow for a given liquid so that the deviation from Poiseuille’s 
law shall not be greater than 0*1 % . A formula for calculating this 
rate was given by Griineisen Abh. Phys. r€,ch. MeichsdnsUilt, 

1905, 4, 151 ). By means of this formula, the systematic eiTor of the 
viscosimeter and the necessary length and fineness of capill^y can 
be calculated. The error of setting can be minimised by fixing the 
instrument so that the line joining the centres of the upper and lower 
reservoirs in the Ostwald viscosimeter is vertical, instead of one of 
the limbs. Measurements of viscosity recorded in the literature are 
subjected to a general criticism and in particular the work of 
Hatschek on the viscosity of gelatin sols (A., 1911, ii, 98; 1913, ii, 
835), and that of Rothlin (A., 1920, ii, 18), is discussed. Hatschek 
observed with a number of lyophilic sols that the viscosity depends 
on the rate of flow or shear, and he supposes that this phenomenon 
supports the theory of a dodecahedral structure of concentrated 
lyophilic sols. Rothlin divides lyophilic sols into two groups, one 
of which follows Poiseuille’s law, whilst the other does not. These 
deviations are to be ascribed to the formation of larger, aggregates 
in the sol through gelation; these aggregates, according to the 
conditions of flow, can be broken down to different extents, and so 
give rise to the observed, irregularities. This explains the fact, in 
.the case of both Hatschek’s and Rothlin’s abnormal sols, that the 
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viscosity increased with time, due to prc^ftessiTe gelation. At higher 
pressures, such systems would approxunate more and more closely 
to Poiseuille’s law, as Rothlin found. It is concluded that, for 
vificosimetrio measuremente to haye any value, the system under 
examination must not only follow Poiseuille’a law, but the disperse 
phase must retain its stability, Expemuents TPith agar sols show 
that at 60 ^, that is, above the gelation temperature, agar sols follow 
Poiseuille’s Im within 0-2%, although at 27“ deviations of more than 
100% are shown. Moreover, above the gelation temperature all 
hysteresis phenomena are absent, and mechanical treatment has 
no influence on the viscosity. The only alteration in viscosity 
with tune shown by these sols is a sUght decrease due to hydrolyse 
of the disperse phase. ^ When such an agar sol is diluted with 
electrolytes, a final equihbrium is reached immediately. 

It is suggested that the term sol should exclude all Uquid systems 
(1} wmch show deviations from Poiseuille's law; (2) where the 
viscosity is mfluenced by mechanical treatment, (3) where gelation 
coagulation, and ageing phenomena generally are present? * 

E.H. R. 


Topo-che^^ Reactions. Crystal Formation in Colloidal 

1922, 28 , 654-^68) —The frequent formation of silver crystals in 
solutions of colloidal silver has been explained partly on thermo- 
dynamic grounds as the result of solubility differences between silver 
particles of different sizes and partly as a result of the formation of 
crystal a^egates of the ultramicroscopic crystalline particles due to 
action of a molecular field. Both views are open to criticism * on 
the one hand, on account of the excessively smaU soIubUitv of 
m^Uic silver, and, on the other, because of the constitution of the 
siuface of colloidal particles. The author is of the opinion that 
chemical reactions are responsible for the crystallisation. It is 
shoim that m eighteen months definite silver crystals form in Lea’s 
sol but in pure sols, prepared by the reduction of sUver oxide Avith 
hydrog^, no silver crystals were visible until the sol had been keot 
for tweke years; the same applies to gels which are free from 
wectrolytes and protective colloids and are preserved under water 
WeU-formed polyhedra are produced by the action of ferric-ions or 
sdver-ions on coagulated gels and other forms of coUoidal sUver 
^^0 ^e reduction of a sUver-ion solution with ferrous-ions, uithin a 
dehnite range of concentration, produces a transient coUoidally- 
^persed metal which speedily forms crystals. The localisation of 
! j a solid ferrous salt to a solution of silver-ions 

or by ad^g a sohd silver salt to a solution of ferrous-ions, accelerates 
cryst^ formation. In keeping with the experimental results, 
he lorraation of crystals from coUoidal solutions is to be regarded 
n process in consequence of the silver of the 

the reversible reactions Ag-fFe”* IT: As 4 - Fe“ 
together of the reaction 
mucts in and on the coUoidal particles is probably determinative 
t the commencement of the reaction and also of the specific form^ 
VOL. cxxiv, ii. ^ 
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.tion of the omtalline sUver. Observations on vanous oxidra and 
Sides lead to the view that, in the formats of erystaU m 
oXdal systems, electromotive actions play a part Thew are due 
to the formation of concentration cells m the colloidal 


The Constitution of Colloidal GeU. J. Duclato (Bidf, 

frrcvSg^'ls ii'2vebpe^^^^^ itV^ggL^'tShey Z 

veisible gel, or sponge-like structure of nitra-microscopic ceUs, 
and a soluble solid dissolved in the solvent of the gel. 
cules or micellse of this substance, which may be either cr^talloid 
or coUoid, are too large to be able to escape from the ceMw of 
the sponge, but they are smaU enough for their solution to have 
a certain osmotic pressure in relation to the pure solvent. This 
solution is the “ plasm ” of the gel, and its sweltog and ejansion 
in a solvent are due to the osmotic pressure of the plasm. The 
limit of expansion is reached when equilibrium is attamed tetween 
this osmotic pressure and the cohesion of the cellular structure 
of the gel If the osmotic forces are strong enough, commued 
inflation of the ceUules may result in the ^lution of the gel, 
and the separation of the soluble and insoluble constituents. TOe 
mechanical properties of the gel will evidently depend on the 
relative proportion of the two solid constituents, in pm arable, 
or nitro-cellulose solutions prepared m the warm; the insoluble 
constituent is almost absent, and the tendency to gel formation 
is a minimum, but in gum-tragacanth, or cellulose- nitrate solutions 
prepared in the cold, the insoluble constituent dom^^ and 
manifests itseH by gel formation or high viscosity. G. h. M. 


The Influence of a Dissolved Crystalloid on the Rigidity 
of Gels. F. Michaud {CmpL und., 1922, 175, 1196—1198).“ 
By means of a method recently described {ibid,, 1922, 174, 1^^)» 
the author has measured the rigidity of gels the moduh of which 
were less than any previously measured. The dissolved substances 
were added in solution to the liquid gel, the whole being allowed to 
set. The rigidity of gelose or gelatin gels is considerably decreased 
by the presence of acids or bases. In the case of gelatin, a strong 
acid exerts a more marked effect than a strong base, whilst the 
converse is the case if the gel is dilute. The curves obtained show 
that the action of the acid is a linear function of the concentration 
of the gel; that of the base is parabolic, so that addition to a gel 
of increasing quantities of base or acid eventually causes the base 
to exhibit a greater influence than the acid for equiraolecular 
quantities. The disposition of the curves obtained for gelose is 
in the inverse sense. The author suggests that these results are 
consistent with the amphoteric properties of gelatin, and that, 
by analogy, gelose should be regarded as amphoteric, its basic 
being stronger than its acid function. The action of salts on the 
gel depends primarily on the amount hydrolysed ; for those which 
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are not hydrolysed, the molecular lowering of rigidity k abodt 
one-tent^ that of an acid or base. The action of organic sub- 
stances is variable ; sugars and glycerol have practically no effect 
urea, urethane, and acetamide act similarly to mineral salts, whilst 
resorcinol, quinol, and, above all, tannin bring about a very much 
greater decrease than an acid or base. H. J. E. 

Colloid Chemistry of Urate Jellies. E. Keeser and H, 
ZocHER {KoU. Chem. Beihefle, 1923, 17, 189^217).— An investig- 
ation of urate jellies, particularly those of lithium and sodium. 
It is shown that the jelly-forming urates belong to the class of 
electrolyte colloids and have properties which are parallel with 
those of soaps and similar substances. Microscopic examination 
of lithium urate jellies shows the presence of long, optically aniso- 
tropic, negative doubly refracting jelly particles and also of radial 
structures which extend into the rest of the jelly mass. The 
addition of methylene -blue to the long jelly particles produces a 
dichroic coloration, and the structure becomes fibrous. The dis- 
persion of the double refraction is abnormal. The long structure 
of the particles cannot be confirmed by ultramicroscopic examin- 
ation because of their size. Solutions of urates cannot be obtained 
in a viscous state like the anisotropic sols of vanadium pentoxide 
and bcnzopurpurin, neither do the urate solutions show streaming 
double refraction nor magnetic double refraction. Before lithium 
urate solutions pass into jellies, they become turbid, and after the 
jelly has formed, the turbidity, for the most part, disappears. 
It is suggested that the turbidity is due to droplets formed by 
an unmixing of the solution. Mechanically effected changes in 
the jellies are irreversible, that is, after displacement the jelly does 
not reside its original form when the displacing force is removed. 
The residue obtained by subjecting the jellies to pressure shows 
but slight swelling power. The rigidity of the jellies increases 
with increasing concentration of the solution of lithium urate 
from which they are formed. The rigidity of jellies of constant 
composition increases with increasing addition of a lithium salt, 
and the transformation into the^ crystalline condition takes place 
more slowly the more rigid the jelly. In all cases, crystallisation 
commences at a number of isolated but equally distributed points 
throughout the jelly mass. The addition of non-electrolytes such 
a« carbamide, sugar, glycerol, or alcohols reduces the rigidity of 
the gels increasingly with increasing concentration, and retards 
the crystallisation generail 3 \ Carbamide is exceptional, inasmuch 
a8 It accelerate the crystallietion. Protective colloids are without 
effect on the jellies. Exarauiation of the jellies by X-rays shows 
that particles of sufficient size to produce Rontgen interference 
h^rea are absent, whereas a similar examination of crystalline 
rthmra urate pves very broad interference bands, which sho^^’s 
that the true size of the particles is considerably less than that 

the needles visible in the microscope. Lithium urate is a 
lively charged colloid. The residues obtained by drying the 
jellies are colloidal in character and hav'e the power of adsorbing* 

6—2 
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ga«e8. Thus 1 g. of lithium urate will adsorb 0*5 o.c. of nitr^en 
at atmospheric pressure. J. F. ^ 

luterfacial Tension between Gelatin Solutions and Toluene. 

S. B. Sheppahd and G. S. Sweet {J. Amer. Chem. Soc., 1922, 44, 
2797— 2805).— The general relationship of the orientation of 
specific atom groups in the molecule to the emuisoid colloid state 
is discussed. A number of experiments on the separation of 
gelatin at a benzene-water interface have been carried out ; these 
consisted in shaking T0%, 0T%, and O'Oiyo aqueous solutions 
of gelatin with an equal volume of benzene at 30°, 40°, and 50“ 
and measuring the volumes of the resulting benzene, water, and 
foam phases. The foam or interfacial layer consists of benzene 
dispersed in and protected by hydrated and aerated gelatin, and 
is partly stabilised. In further experiments, air was excluded and 
toluene substituted for benzene, and here it was found possible 
to shake the liquid without much separation of the gelatin in the 
toluene, although a considerable amount of toluene was emulsified 
in the gelatin solution. The stability of the gelatin foam at various 
hydrogen-ion concentrations was found to increase from both 
sides of the isoelectric point and to be most stable at this point. 
The interfacial tension of gelatin solutions of varying hydrogen- 
ion concentrations has been determined at 30°, 35°, and 40° by 
measuring the drop number of the solution. The drop number- 
hydrogen-ion concentration curves all lie above the corresponding 
curves for water, and all the gelatin solution curves show a char- 
acteristic break near the isoelectric point, the maximum reduction 
of interfacial tension being at J- F. S. 

Dassification of Disperse Systems in Connexion with the 
Mechanism of True and Colloidal Solution and Precipitation. 

P. P. VOS Weimae^^ {Koll Chem. Beih(Jie, 1923, 32, 72—114).— 
A survey of dispersoid chemistry in which classifications of disperse 
systems according to the state of aggregation of the particles and 
according to the “ external ” degree of dispersion are put forwani. 
The imperfect nature of the static classification is pointed out, 
and a large number of tables are given of the appearance of jw- 
cipitates of sparingly soluble substances at various times after 
their formation. J. F, B, 

Velocity of Flocculation of Selenium Sols. H. R. Kelyt 
and A. E. van Arkel {Kolloid 2., 1923, 32, 29— 36).— The velocity 
of flocculation of selenium sols of various concentrations by 
solutions of potassium chloride and barimn chloride of various 
concentrations has been determined at a series of temperatures 
from 15° 20°. It is shown that the region of rapid flocculation 

for potassium and barium chloride lies at very high concentrations 
of these electrolytes. This result has been confirmed by measure- 
ments of the lx)undary charge of the sols. The results show that 
Smoluchowski’s theory is valid in the region where the velocity 
of flocculation is not far removed from that obtaining when the 
• colloidal particles are totally discharged. The results deviate 
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strongly from this theory when smaller concentrations of electrolytes 
are used; the divergence consists in a continuously decreasing 
velocity of flocculation. The boundary charge of the sols has 
been determined in the presence of a solution of various concen- 
trations of potassium chloride, barium chloride, potassium hydr- 
oxide, and hexamminecobaltic chloride. It is shown that the 
addition of hydrazine increases the boundary potential, and that 
after the addition of ten m.mols. of barium chloride the particles 
still possess a charge. The addition of potassium hydroxide 
increases the boundary potential, and it is therefore suggested that 
the like action with hydrazine is due to hydroxyl-ions. J. F. S. 

Colloidal Phenomena in Paintings. Ch. Coffignieb {BuU. 
Soc. chim., 1923, [iv], 33, 128— 132).— The thickening or swelling 
of the paint in oil painting is a colloidal phenomenon, and is 
attributable to the action of the resin acids in the varnish on the 
lead or other heavy metal compounds used in the paint, whereby 
a colloidal metallic complex is formed which behaves as a reversible 
gel. The phenomenon is particularly noticeable and rapid with 
eolophony varnishes, but it also occurs with other materials possess- 
ing free acidity. Congo and kauri gums, for example, whilst not 
liehaving in this way with white lead, show the reaction with 
litharge or zinc white, but it can be prevented in all cases by 
eliminating the free acidity of the resin or gum. For this purpose, 
neutralisation with calcium carbonate or hydroxide is not so 
satisfactory as esterification, as the “ neutralised ” material has 
still a certain acid value which is not reduced to zero even by 
calcium hydroxide. Esterification of the gum or colophony with 
glycerol furnishes a material from which a neutral varnish can be 
prepared, and the troublesome phenomena above referred to then 
no longer occur, even vith litharge or zinc white. 0. F. M. 

General Nephelometry. M. IT. C. Al. Ledxicky {KoUoid 2., 
1923 , 32, 12 — 17). — A general discussion of the application of nephel- 
ometry to colloidal solutions. It is sho^vn that in comparisons it is 
essential that the illumination should be uniform and symmetrical ; 
tlie beam of light should be horizontal and parallel. The surfaces 
of the solutions should be the same height and the concentration 
such that Beer’s law holds, and so low that the boundaries of the 
Tyndall cone are sharp. The light should be monochromatic, 
and in the case where the two solutions have not the same colour 
a filter must be used before the light reaches the eye. J. F. S. 

Non-, Uni-, and Bi-variant Equilibria. XXII. F. A. H. 

ScHHEiNEMAKERS {Proc. K. Akod, Wdeusck AmMerdumy 1923, 25, 
^1— 3o3). — In continuation of previous work (A., 1922, ii, 430), 
the author has investigated mathematically the condition deter- 
mining the equilibrium of n components in a system comprising 
ji-fl phases, when the quantity of one of the components is 
mfijiitesimally small, and has examined more esp^ially the effect 
ol a small quantity of added substance on a non- variant equilibrium. , 
Expressions are derived for the partition of the added substance 



ii. 138 


ABSTBACfTS OF CHEMICAL PAPBBS. 


between the various phases and for the temperature and pressu^ 
changes respectively occurring on such ^dition. J!, L, and G 
reprinting the respective phases, it is sho^ra that when a sub- 
stance a: is added to a system in non-yariant unary equihbnunj 
E{x=0)^F+L-\-G an equilibrium anses which is represented 
on the P-T diagram by a curve commencing at the non-variant 
point of ^ the equiUbrium E{x^ 0 ). When the added substan^ 
^curs in the liquid phase only, this curve corres^nds vnth the 
curve L=Fi^O of the system E{x~ 0 ). If the added substance 
occurs both as liquid and vapour, then the equilibrium cum is 
situated in region F, and its direction is detennmed by the partition 
of a; between the vapour and liquid pha^^. When the added 
substance occum both in the liquid and sohd phases, the curve la 
situated in the region G, and its initial direction is determined 
by its partition between mixed crystals and Uquid. In the case 
when the added substance occurs in the three phases, the curve 
may be situated in any of the three regions L, F or 0 Its Erection 
is then defined by the partition of the added substanc^ between 
the three 


Detennmation of the Chemical Equilibria between Various 
Stages of Oxidation by Means of Electrometric Measure- 
m^ts. I. The Equilibrium between the Sulphates of 
Bi-, Ter-, and Quadri-valent Manganese in Sulphuric Acid 
Solution. G. Grube and K. Huberich {Z. EUktroch^m.^ im, 
29^ 8— 17).— Oxidation potential measurements of mixtures of 
the sulphates of manganese in sulphuric acid of various concen- 
trations have been made for a large number of solutions at 12°. 
It is found that in a solution which contains 0*05 g. atom of. man- 
ganese in a litre of 15 i^ -sulphuric acid when at 12° the ratio of 
the stages of oxidation is 1:1, the followng oxidation potentials 
exist: volts, ! ’^2 volts, and 

volts. These potentials are slightly dependent 
on the total concentration of manganese, but strongly dependent 
on the concentration of the acid. Increasing concentration of 
acid displaces the values to leas positive potentials. Using the 
measured potentials, the equilibrium constant of the reaction 
1^2(804)3 MnS044-Mn(S04)2 was calculated. This value also 

changes with the acidity and the total concentration of manganese, 
and has been determined for a total manganese concentration of 
0‘05 g. atom per litte in concentrations of sulphuric acid varying 
between ^’IN and 24 * 2 .??'. From the determinations, it is shown 
that a O’OSif -solution of manganic sulphate in 9*liV-8uIphuric 
acid decomposes according to the above equation to the extent of 
36 %, but in 24 * 2 A’-sulphuric acid to the extent of 6*7%, that is, 
the equilibrium is displaced toward the left of the equation wnth 
increasing concentration of acid. The existence of this equilibnum 
is the cause of the abnormal behaviour of manganic sulphate on 
hydrolysis. With this substance, hydrolysis produces manganous 
jsulphate and a hydroxide of quadrivalent manganese. This « 
due to the fact that of the components of the equdibrium, quadri- 
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valant manganese sulphate, Mn(S 04 ) 9 , is most easily hydrolysed, 
whereby the equilibrium is disturbs and still more sulphate is 
product, so that the reaction takes place completely from left 
to right. J. F. S. 

Scniilibriuin Gelatin-Hydrochloric Acid. B. de Izagtjzrbe 
[Kwoid Z.i 1923, 32 , 47—^1). — It is shown that the ,view put 
forward by Lloyd and Mayes (A., 1922, i, 280) on the basis of 
jpeasurements of the hydrogen-ion concentration in solutions of 
gelatin containing hydrochloric acid, that at concentrations below 
0 ‘ 04 iV the hydrochloric acid is attached to the amino-group and 
at higher concentrations to. the nitrogen atom of the poly- 
peptide group, cannot be substantiated from the measurements, 
So far as the accuracy of the measurements permits, it must be 
held that they point rather to a continuous curve for the hydrogen- 
ion combination curve. But from this it does not follow that a 
chemical combination has taken place between the hydrochloric 
acid and the gelatin, for a logarithmic equation similar to the 
adsorption equation leads to a similar curve. It is also shown 
that the change of the electric charge of an adsorbent during an 
adsorption process can lead to curves of the most divergent type. 
Since such changes do take place during the adsorption ^^f ions, 
the point has to be settled whether the combination with ions is 
to be regarded as a chemical process or merely as an adsorptive 
process. J* F. S. 

The Dissociation of Silver Sulphate. (Mlle) G. Marchal 
[Cm'pt. rend.j 1923, 176 , 299 — 301). — ^The decomposition of silver 
sulphate under the influence of heat gives rise to an equilibrium 
reaction forming a bivariant system which becomes uni variant if 
care is taken to have in the gaseous phase only the gases coming 
from the decomposition. The author has made a study of this 
equilibrium under these conditions. Above 660“, silver sulphate 
decomposes according to the equation 

4^2^04.,, ^ 2 Ag,^, + 802 ^+ 02 ^ 
and there exists in the gaseous phase a small amount of sulphur 
trioxide td satisfy the equilibrium 

2803^ 2S02^+02^ 

Using the equation ?=[4-57{!og Xj— log Tj), the 
heat absorbed in the decomposition is calculate as 82'4 cal. 
between 820° and 1000°. Using NernsUs equation, the values 
obtained are 103*9 cal, at 820° and 103'2 cal. at 1000°. By means 
of the experimental results it is possible to calculate the state of 
equilibrium of the bi variant system for each temperature if it is 
arranged for the pressure of the oxygen at equilibrium to be equal 
to 1/5 afmos. pressure of the oxygen in the air. W. G. 


Equilibrium of the Beactiou between Metallic Silver, 
Cupric Chloride in Aq[ueous Solution, and Solid Cuprous 
and Silver Chlorides. Graham Edgar and Lawrence S. 
C.4NN0N {J, Amer. Chem. Soc„ 1922, 44, 2842-^2849).— The 
Inaction CuCI-f AgCI+HgO^CuClj+HjO+Ag has been inves- 
tigated in the presence of hydrochloric acid of various concentrations 
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af 26° and 40° The equilibriam constant has been obto^ from 
teths'to The method is to shake the .^gents together in 
TOl^ed tottles and analyse the solution j^ter ^mhhnuin hw 
wT oiiaWrt The eouilibrium constants have been calculated, 

values have been compared with the values obtained b;^ Noyes 
jiTifl Fills lA 1918 ii, 27), Lewis and Lacey (A., 1914, n, oil), 
and ™yes td Cho; (A„ 1918, ii. 214) and a moderate agreement 
hL been found between the two sets of values. The present data 
Xrd a measure of support for the methods employed by Lewis 
and EandaU (A., 1913, ii, 29) in calculating the activities of mixed 
electrolytes. 

T • m-ntra T Silvep Chromate in Gelatin and 

CoSfl Goldin Silicic Acid Gel. Earl C. H Davies {J. 

del L., 1922, 44, 2698 - 27 M)^-The author has im 
TOtigated the influence of gravity and hght on the formation of 
silver chromate rings in gelatin and gold nngs in sihmc acid gel. 
A jelly composed of O'U g. of potassium dichromste 4 g. of gelatin 
and )°0 g. of water was brought into contact with a solution of 
8-5 g of liver nitrate in 100 c.c. of water, the jelly being held in 
various positions so that diffusion could occur vertica ly down- 
ward and upward and also horizontally. It is found that diffusion 
is slowest when it operates against gravity, but the ^ect of ^avity 
may be counterbalanced by hydrostatic pressure. The mechanism 
of the ring formation is as fallows. The silver nitrate diffuses 
into the gelatin and gives what appears to be an opaque region 
which in reality consists of opaque bands; these preUminary bands 
are further apart as the distance from the surface merges. These 
preliminary bands are due to the unequal rate of diffusion of the 
nitric acid and potassium nitrate produced in the reaction, u he 
groups of silver chromate-potassium nitrate crystals, which are 
seen microscopically to form, are gradually broken up as the 
potassium nitrate diffuses away and the silver chromate particles 
become larger because of the oncoming silver nitrate. Hence the 
small bands lose their identity and the large bands are formed. 
Colloidal gold in silicic acid gel produced no rings when kept at 
0° in the dark for nine days, but only isolated gold cmtals. On 
placing these tubes in a powerful beam of light for an hour a band 
1‘5 ein. thick was formed. The band did not commence as a thin 
line and grow, but the whole area developed a faint yellow colour 
at once, and this grew in intensity as the exposure proceeded. A 
further tube of colloidal gold in silicic acid gel was covered with 
blacL paper and at distances of 9 cm., 2 cm. bands were cut away 
'J'he tube was placed in a dark room and the light from an 
lamp fell on it for nine days, w'hen slightly green colloidal bands 
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developed at the openings, A similar tube showed no bands after 
keeping for six days in the dark, but on exposure for a few minutea 
to an arc light bands developed at the openings in the paper, but 
no bands appeared between the openings. The tube was kept for 
for a further seven days in the dark at 0°, The paper was then 
entirely removed and the tube exposed to an arc light for three 
hours, when a slight blue colour developed between the original 
bands. j y, S. 

Liesegang Rings. H. Rhythmic Bands of Dyes on 
Filter-pai^r and Cloth by Evaporation. Refractivity, Sur- 
face Tension, Conductivity, Viscosity, and Brownian Move- 
ment of Dye Solutions. Eabl C. H. Davies {J. Amer, Chem. 
Soc., 1922, 44, 2705 — 2709; cf. preceding abstract). — Rhythmic 
bands of dyes have been produced on filter-paper, cotton cloth, 
and unglazed porcelain by regulated evaporation. Solutions of 
some sixty-two dyes were used in 0*04% and 0*005% concentrations 
with several varieties of filter-paper. A table is given in which 
the following physical properties of the 0-04% solutions are 
recorded : refractive index, surface tension, electrical conductivity, 
viscosity, and Brownian movement. The Tyndall cone and band 
formation are also investigated and the data recorded. It is shown 
that a uniform temperature and a gradual decrease in the rate of 
flow are the important factors in the formation of bands. It is 
probable that just before the band forms a film of oriented mole- 
cules is present. j 

Calculation of Velocity Constants. A. L. Th. Moesveld 
(Z. physikal. CAcm., 1923, 103, 481--486).~The author dascribes 
a method of calculating the velocity con.stant of a reaction which is 
more accurate and less arbitrary than the generally adopted method. 
The velocity e{jiiation for a reaction of the Tith order can be written 
in the form 1/(A— a:)"=/:'f-f-l/A", where x is the concentration 
at time t and A at <— 0. The method consists in inserting the 
values oi A— X and t in the equation for each measurement and 
so obtaining a series of equations uith two unknouuis, k' and 
l/d^ When these equations are solved by the method of least 
squares, the value of k is obtained which corresponds most nearly 
rith the whole of the experimental results. Further, from the 
divergence of the cx^rimental value of 1 /{A —x)^ and the value 
calculated from k\ it is at once shown whether the equation chosen 
is the correct one for the case under examination. A simplified 
method of working out the rather complicated calculations is 

J. F. S. 

The Speed of the Uniform Movement of Flame in Mixtures 
of the Paraffins with Air. Walter Mason (T. 1923 123 
200-214). * 

The Roaring of the Bunsen Burner Flame. Karl Gi^er 
(Z, Chem,i 1923, 38). — The phenomenon of the roaring 

of the flame of the Bunsen burner is not a peculiarity of any 
particular gas, but can be caused with any gas by sufficiently 

6* 
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inort oming the pressure above the normal-, whereby a corresponding 
increase occurs in the velocity of flow, other things remaining equal. 
The conditions governing the phenomena may be expressed as 
foUows, where v is the velocity of flow, c the^ velocity of the pro. 
pagation of flame for the gas in question, v' a f^tor depending 
on the buoyancy of the gas, and c' on the preliminary heating to 
which the gas is subjected in the burner: when ~(c+c') 

the flame strikes back; when v-\-v'=—{c-\-c) the burner bums 

normally, and when the flame roars, G. F. M. 

Piezo-chemical Studies. XVII. Influence of Pressure on 
the Velocity of Reaction in Homogeneous Liguid Systems. 

A. L. Th. Moesveld {Z, physikal. Ckm., 1923, 103, 486—504).-- 
The pressure coefficient of the velocity of reaction of the change 
6 HBr-|-HBr 03 = 3 Br 2 + 2 H 20 between the temperatures T and 
39® has been determined. It is shown that for the temperature 
range examined it is independent of the temperature. The velocity 
of reaction at a pressure of 1500 atra. is 15‘4% less than that at 
1 atm. pressure. The pressure influence is therefore negative 
and very much smaller than that observed in cases of hydrolysis 
carried out under approximately similar conditions. From this 
it is to be concluded that pressure exerts a specific influence on 
the velocity of reaction, and this is not changed by changing the 
external conditions under which the reaction is taking place. 

J. F. S. 

Regularities in the Velocity of Vaporisation. W. Heez 
(Z. Ehktrochem., 1922, 28, 526 — 527). — It has been shown recently 
by Volmer and Estermann that the vel ocity of vaporisation, G, is 
given by the equation G=\|^/2^^Rxp^/MjT, where;? is a constant, 
M the molecular weight, and T the boiling point in absolute degrees 
{A,, 1922, ii, 193). This indicates that Vif/T is proportional to (7. 
The author has calculated the values of V il//Tfor a large number 
of substances, and finds that the value increases steadily with the 
molecular weight in homologous series ; it also increases with the 
replacement of hydrogen by chlorine. The removal of two hydro- 
gen atoms and consequent formation of a double linking reduces the 
value, whilst the formation of a treble linking causes a still further 
and much larger decrease. Ethers generally have much larger 
values than the corresponding saturate hydrocarbons. J, F, S. 

Solubility and Specific Rates of Hydrolysis of pp'-Dichloro- 
dietbyl Sulphide in Water. Robert E. Wilson, E. W. Fuller, 
and M. 0. Sc^tjr {J. Amer, Chem. Soc., 1922, 44, 2867-2878).- 
The hydrolysis of p^'-dichlorodiethyl sulphide in water has been 
investigated. It, is shown that the hydrolysis in contact with 
water is a two -phase reaction which affects only the molecules 
dissolved in the aqueous phase. The rate of the first stage of the 
reaction determines that of the second stage. Once steady con- 
ditions are established, the concentration of the intermediate 
compound automatically increases or decreases, keeping the rate 
of the second stage just equal to that of the first stage. The 
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amount of intermediate compound present at any time is extremely 
small, and the time required to build up the equilibrium concen- 
tration ia generally negligible. The simplest expression for the 
rate of hydrolysis at 25° in alkaline solutions, where there is no 
tendency toward^ reversal, is dc/d^=2^i(if)=0-304(if), where 
icidt is the rate of hydrolysis in miUimols. of hydrogen chloride 
produced per litre per minute and {M) is the concentration of. gas 
in miUimols. per litre. The second stage of the hydrolysis is sub- 
stantially non-reversible except in very concentrated hydrochloric 
acid solutions. The first stage is, however, reversible to a con- 
siderable extent even in the presence of dilute acids. This reversi- 
bility of one stage serves to retard, but not to stop, the reaction, 
because the intermediate compound of the hydrolysis is being 
continually destroyed by the irreversible second stage. Indirect 
evidence indicates that the second stage of the reaction is catalysed 
in direct proportion to the hydrogen -ion concentration in acid 
solutions. Since the rate is also very rapid in alkaline solutions, 
it is very likely catalysed also by hydioxyl-ions. The mathe- 
matical expression for the rate of hydrolysis in acid solutions is 
^jdi~Ki{M)^k^{I){H*){CV)i-Jc^'{I){H‘). A simpler but less 
obviously rational form of this equation is dcl(U=^2k^{M)l{l~\- 
^^(Cr}=0*304(3i)/(l4-6‘14(Cr). This equation has been found 
satisfactory for a wide range of acid concentrations. The solu- 
bility of pp'-dichlorodiethyl sulphide in water at 25° is 0*0043 
mol. /litre, and on substituting this value in the equations above 
the rate of hydrolysis in saturated solutions is obtained. 

J. F. S. 

Velocity of Hydrolysis of Methoxymethyl Acetate. Anton 
imBAL and I^Iaru. Belavic {Z. physikal. Chem., 1923, 103, 
t.)l~460).— The velocity of hydrolysis of methoxymethyl acetate 
ti 0-lJ/-8oIution by 0*1, 0*05, 0*02, and O-OliV-liydrochloric acid, 
)LV -sodium carbonate, and 0*lA-sodium metaborate has been 
ietennined at 25° and the values obtained have been compared 
ftith the values previously obtained (A., 1921, ii, 134) for the 
simple acetals, methylal, and methylene diacetate. The mixed 
acetal is hydrolysed much more rapidly in acid solution than the 
two simple acetals, whilst the velocity in alkaline solution lies 
between that of the two simple acetals. J. F. S. 

Energetics of Sucrose Inversion. Thojus Moran and 
Hekry Austin Taylor {J. Amer. Chem. Soc., 1922, 44, 2886— 
2892).— The effect of temperature on the potential difference of 
the normal hydrogen electrode is discussed, and it is shown from 
E.M.F. measurements with acetic acid that it is approximately 
proportional to the absolute temperature. Measurements have 
been made on the very short ultra-red absorption of aqueous solu- 
tions of sucrose, dextrose, and Isevulose in the region 0*75 — 1-0 p. 
Sucrose and Isevulose show a band at 0*875 fi which is not present 
«ith dextrose. The bearing of these results on the critical increment 
sucrose dihydrate and on the mechanism of the inversion of 
sucrose has been discussed. J. F. S. 

C*— 2 
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Process lor Studying the Velocity ol Formation rf 
oipitates. Roger G. Bocssg (Cmpt. remd., 1923, 176, 93~ 
%).-A modified form of Jolibois’s apparatus for studying the 
miture of liquids (A„ 1920, ii, 107) is used The o 

the Y-tube is out off, and the two side limbs ai^ so adjusted that 
their orifiees ate 1 em. apart. The liquids nec^saiy to form the 
precipitate are run at the same rate down the side tub^ rad mix 
Lost immediately. The resulting mixture is aUowed to flow into 
a large volume of water saturated with respect to the precipitate 
the formation of which it is desired to study. This volume of 
liquid is held at different distances below the pomt of mrxmg, 
and thus the time for the formation of the precipitate is varied 
The diluted mixture is filtered at once and the precipitate fleeted 
and weighed. The errors do not exceed 5 /q. VV. It. 


Catalysts and Chemical Equilibrium. J. Ci^ei^ {Bull 
Soc. cUm., 1923, [iv], 33, 43 - 48 ). -Polemical. A reply to grands 
criticism (A., 1922, u, 701) of the author’s origmal paper (A Ip. 
u,436). 


The Catalytic Action of Hydrogen-ions in the Hydrolysis 
of Esters. S. C. J. Olivier and G. Berger {Rec. trav. cAw., 
1922 41, [ii], 637— 645).~An examination of the rate of hydrolysis, 
under various conditions, of benzyl chloride, a-chlorohydrin, ethyl 
nitrate, and methyl trichloroacetate showed that the presence of 
hydrogen-ions has practically no effect on the speed of the reaction 
in the ca^e of the two first-named substances, a very small effect 
with ethyl nitrate, and a small but quite definite catalytic action 
Mth methyl trichloroacetate. The facts obsen^cd together with 
those described by Cavalier (A., 1899, ii, 13), Wc^cheider (A, 
1902, ii, 493), and Klemenc (A., 1918, i, 220), lead to the conclusion 
that hydrogen-ions have little or no effect on the hydrolysis of 
esters of strong acids. In a brief discu.ssion of the mechanism of 
the reaction, the authors state that theories based on the supposed 
activation of the water by the acid (Rohland, A., 1901, ii, 152, 
Noyes and Sammet, A„ 1902, ii, 498) are not satisfactory, as water 
should also be activated in the case of esters derived from strong 
acids. The theory of formation of oxonium salts put forward by 
Stieglitz {A., 1908, ii, 167) is preferred, because an increase in the 
negative character of the group R in R’C0*0*R^ decreases the basic 
character of the oxygen and consequently diminishes the tendency 
to form such salts (cf. Kendall and Booge, A,, 1916, i, /Oi). It is 
uncertain whether the hydrolysis is effected by the ion R COgRyHi 
or by activation of the ester at the moment of conversion into 
oxonium salt. J. E. 


Catalase Action of Peroxydase. E. Abel (Z. Ekktrockm., 
1922, 28, 489— 496).— It is shown that peroxydase catalyses the 
reaction between potassium iodide and hydrogen peroxide only in 
the presence of hydrogen-ions; in faintly alkaline solution, there 
•is no acceleration of the velocity of reaction. The peroxydase 



GBNBRAL AND PHYSICAL CBBMISTBY. 


ii. 145 


was obtained from horse-radish, and is seen in the abore-nientioned 
reaction to exercise the action of a catalase (cf. A., 1920, ii, 35, 
180). J. F. S. 

The Fine Structure of Atomic Nuclei, and the Deviation 
from Coulomb's Law in the Interior of the Nucleus. I. 
The Atomic Nuclei of Lithium and isoHelium. Maximilian 
Camillo Neuberqer {Ann, Physik^ 1923, [iv], 68, 574 — 582).— 
A theoretical paper in which it is shown that the deviations from 
Coulomb’s law become smaller as the atomic number increases 
(cf. Smekal, Siizungsher. Akad. Wiss. Wien, 1920, 130, 149 — 157). 
In this paper the atoms of lithium (atomic weight =6) and wohelium 
are examined. The lithium atom is assumed to consist of two Of- 
particles (wohelium) rotating in a ring around a ^-particle. This 
arrangement is stable, and making allowance for the deviation 
from Coulomb’s law, it is shown that the heat of formation of one 
gram-atom of Li®=4*72xl0^ Cal. The heat of formation of 
wohelium from three hydrogen atoms is ^=4-72 X 10® Cal. The 
deviation from Coulomb’s law is considerably greater for isohelium 
than for the Li® nucleus. It is shown that B® is unstable, which 
is in agreement with Aston’s work on the isotopes of boron. The 
upper radius for the Li® nucleus is 2-53 X 10'^® cm., and for wohelium 
I45x lO'i® cm. W. E- G. 

The Stability of Atomic Nuclei, the Separation of Isotopes, 
and the Whole Number Rule. William I), Harkins (J. 
Franklin Inst., 1922, 194, 329—356. 521—535, 645—681, 783— 
814; 195, 67 — 106; cf. A., 1922, ii, 702). — A summary of previous 
work on the stability and methods of separation of isotopes, and 
a review of the theory of Harkins and Wilson (A., 1915, ii, 543, 
544) of the evolution of atomic species from hydrogen atoms and 
a-particles, and the experimental evidence in its favour. From the 
relative abundance of the different atomic species in meteorites 
and in the earth’s crust, deductions are made as to the relative 
atomic stabilities and the part played by the ratio of the number 
of protons to electrons in the nucleus in determining the order of 
stability (cf. A., 1922, ii, 490). Five stability principles are 
enunciated, (1) no nucleus is stable unless the number of electrons 
it contains is equal to, or greater than, one-half the number of 
protons (xV/P>0‘6), (2) as the nucleus becomes more positive 
^nth reference to its net content of protons, it is essential for 
stability that it shall become more negative with respect to its 
relative content of electrons, (3) the number of electrons in most 
nuclei is even, (4) atomic nuclei, and groups of protons and electrons 
in atomic nuclei, are in general more stable when they contain 
an even, rather than an odd, number of protons, and (5) elements 
of an even atomic number arc much more abundant than those 
of odd atomic number. The determining factor for stability is 
the ratio N jP. The principles for the pr^ction of isotopes from 
the chemical or mean atomic weights are illustrated by means 
of the element lithium, for which isotopes with atomic weights 
6 and 7 should exist. For the hypothetical atom with atomic 
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weight 5, iV/P=0*4, and for that with atomic weight 8, 3^/P-0‘626, 
which is higher than the ratio for any known atomic species, 
Hence it is concluded that these forms of lithium are incapable of 
existence. The principle that the most abundant isotopes of 
elements with even atomic weights will also possess even atomic 
weights has received support from the work of Dempster on the 
isotopes of zinc, and of Aston on the isotopes of tin. In genera], 
the most abundant isotope of an element has a chaise and a mass 
equal to a whole number times the charge and mass of an a-particle. 
The original theory of Rutherford, that the light atoms are built 
up mostly of particles of mass 3, was not justified. The mode of 
disintegration of ‘the light atoms by the Rutherford method and 
the disintegration of the radioactive elements are discussed, Caleu, 
lations are made of the energy of disintegration of the radioactive 
elements. In conjunction with Lunn, the loss of electromagnetic 
mass due to the approach of protons to elections has been derived 
(cf. A., 1922, ii, 703). The possibility of distinguishing between 
isotopes by spectroscopic measurements is considered, and it is 
concluded that isotopes should differ chemically. A summary is 
given of the methods previously employed in the separation of the 
isotopes of neon, chlorine, and mercury, and of the efficiencies of 
the processes of distillation, diffusion, and liquid centrifuging. 
Evidence is submitted of the separation of cadmium and zinc, 
by a distillation method, to the extent of 0'04 to 0’05 of a unit 
of the atomic weight. W. E. G. 

A Relation between the Atomic Numbers and the Atomic 
Weights of the Chemical Elements. F. Loewinson-Lessixg 
{Ccmpt. rend., 1923, 176, 307— 309).~The sum of the atomic num^rs 
of two adjacent elements starting from helium give the following 
relationships : for the first twenty elements the atomic weight is 
equal to + or — 1 to the sum of the atomic numbers of the element 
and of that which immediately follows it. Starting from scandium 
this atomic difference between the atomic weight in round numbers 
and the sum of the atomic numbers increases and reaches a value 
of 51 at the finish, but in certain groups of elements its value 
remains almost constant. There is in the horizontal rows of the 
periodic system a certain regularity in its increase. This correlation 
allows the atomic weights of the five elements not yet discovered 
to be foretold and atomic weights of certain elements to be corrected. 

W. G. 

Radicles and the Periodic Classification of the Elements. 

A. Rfus Y Mie6 {Anal. Fis. Quim., 1922 , 20, 496— 500).— The 
atomic number of a radicle may be obtained by subtracting from 
the sum of the atomic numbers of its constituent elements twice the 
number of valencies concerned in its formation. For .example, in 
the case of ammonium the atomic number is 7-{-(4x 1)— {2x4)=3, 
equal to the atomic number of lithium. Atomic numbers for other 
radicles calculated in the same way enable them to be assigned 
to appropriate positions in the periodic classification. G. W. R. 
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The AngstriJm System of Units. T. M. Lowby {Itec, trav, 
chim., 1923, 42, 29).— The proposal of Centner»2Wer for the intro- 
duction of a unit of atomic mass {ibid,^ 1922, 41, 580) has been 
anticipated by Sir W. H. Bragg (Proc. Phys. Soc., 1921, 34, 35), 
who proposed that the Angstrom unit of length, 10'® cm., should 
be made the basis of a unit of area 10‘^® cm.^, of volume lO'^* cm.®, 
and of mass 10~®^g. The mass of an atom in Angstrom units is 
then T65 times its atomic weight. E. H. R. 

Molecular Dimensions, Molecular Structure, and the 
Viscosity of the Halogens and their Hydrides, Haery 
Schmidt (Z. Physik, 1923, 12, 24— 27).— An extension of the 
equations of Chapman (A., 1916, li, 416). The mean molecular 
collision area of chlorine, bromine, and iodine have been derived 
by Rankine (A., 1921, ii, 192) from viscosity determinations, and 
from these values, 6n the assumption that the halogen molecule 
consists of two atoms in contact, the atomic radii have been calcu- 
lated. From these figures and the radius of the hydrogen atom, 
given by the Bohr theory, the mean collision area of the hydrogen 
halides is derived, and compared with data based on viscosity 
measurements. The agreement is satisfactory. On the other 
hand, measurements of the viscosity of hydrogen give values for 
the mean collision area which are not in accord with the assumption 
that the hydrogen molecule consists of two hydrogen atoms in 
contact. W. E. G. 

Magnetic Valency and the Radiation Hypothesis. P. T. 

Peirce [Phil, 1923, [vi], 45, 317 — 323).— An inquiry into a 
possible mechanism of chemical change which would assign an 
effective role to radiation of a definite frequency. A theory of 
the valency bond is put forward which is based on the work of 
Oxley (cf. A., 1921, ii, 82). The valency bond is due to the magnetic 
attraction between two ring or vortical electrons, and can only be 
’destroyed by the influence of radiation of the right frequency. 
The effects of temperature radiation and external illumination are 
discussed and compared, and the conclusion is drami that photo- 
catalysis should be observable only where the rate of reaction 
is determined by a dissociation. W, E. G. 

Transformations in Unsaturated Compounds. Negative 
Migration. A New Theory of the Conjugated System 
C:CC!C. Alfred Gillet {Bull. Soc. chim. Bely., 1922, 31, 
300 — 375; cf. A., 1921, i, 490, 533, 761). — A theoretical discussion 
in which the author maintains that by generalising two or three 
types of transformation of which several cases are known, the 
properties of conjugated double bonds may be explained without 
assuming the existence of partial valencies. H. J. E. 

The Metallurgical Applications of Physical Chemistry. 

Cecil Henry Dksch (T., 1923, 123, 280— 294).— A lecture de- 
livered before the Chemical Society on December 14th, 1922. 
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The Identity of Geber. E. J. Holb^ard {Nahirt^ 1923, 111, 
191 — 193). — criticism of Berthelot’s view, now commonly held, 
that Geber’s works are European forgeries of the thirteenth century ; 
the author considers the identity of Geber with Jabir ibn Haiyan 
(eighth century a.d.) to be extremely probable. A, A. E. 

The Identity of Geber. J. R. Partington 1923, 

111 , 219 — 220 ; cf. preceding abstract) .—An historical discussion in 
support of the probable authenticity of the Latin works ascribed 
to Geber. A. A. E. 

Improved Optical Lever Manometer. Emmett K. Gabveh 
{J. Amer. Chem. Soc., 1923, 45, 59—63). — The optical lever mano> 
meter described by Shrader and Ryder [Physical Eev,, 1919, 13, 
321) has been slightly modified, whereby the sensitivity has been 
increased to 0*0001 mm. with an accuracy df about 0*0002 mm. 
of mercury. The modifications introduced are ; a tube of 44 mm. 
diam. instead of narrow as in the original apparatus ; this eliminates 
the error due to clinging of the mercury to the walls ; a steel float 
instead of glass, which eliminates irregular wetting of the float; 
the knife edges are replaced by steel points, which prevent the 
changes which occur in the seating of the mirror support and so 
prevent a shift of zero ; temperature changes *w'ere eliminated by 
placing the manometer in a thermostat with an optical glass 
window. J. F. S. 

The Production of Coloured Flames for Use with Spectro- 
photometers and Polarimeters. J. J. Manley [Phil. Mag., 
1923, [vi], 45, 336— 337) —An apparatus is described for the intro- 
duction of aqueous solutions of salte, acidified with hydrochloric acid, 
into the Bunsen flame. This consists of a glass bulb of 29—30 c.c. 
capacity blown in the middle of a glass tube 1 cm. in diameter. 
The tube below the bulb is drawn out, bent at right angles, and 
cemented on to a vitrosil tube 6 mm. in diameter with a bore of 
1 mm. Three or four platinum wires 0*3 mm. diameter are placed 
ydthin the pipe of vitrosil, and constitute a wick extending out 
in a horizontal direction. The salt solutions when placed in the 
bdb are fed into the flame by capillary action along the platinum 
wires, and the rate of introduction can be adequately controlled 
by varying the inclination of the tube. W. E. G. 

A Simple Automatic Apparatus for Delivering Drops and 
Keeping a Constant Level in Washing with Acids. Fritz 
Reimann [Biochem, Z., 1922, 133, 112-113).— An apparatus is 
teribed on the syphon principle which delivers a slow current of 
liquid drop by drop at a constant rate, W. 0. K. 
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Active Chlorine. Y. Venkataramauh {J, Physical Chem.f 
1923, 27, 74 — 80). — Pure chlorine, prepared by heating gold chloride, 
^'08 activated by the silent electric discharge, by electrical discharge 
at 20 mm. pressure, by ultra-violet light, or thermally. The 
active variety combines with ozone to form chlorine monoxide, 
with sulphur to form sulphur monochloride, with tellurium to form 
tellurium dichloride, and with benzene in the dark to form benzene 
hexachloride. It does not react with carbon, and is unstable above 
50°. The activation of chlorine is accompanied by a contraction in 
volume, indicating that the activity is probably due to the presence 
of complex molecules. J. S. G. T. 

Some Fundamental Atomic Weights. E. ^Ioles and J. M. 
CrAVEEA {AtuU. Fis. Quim., 1922, 20, 550 — 554). — Revised values 
are given for the atomic weights of fluorine (19*000), chlorine 
(35’457), bromine (79*926), nitrogen (14*008), carbon (12*000), and 
sodium (22-998). G. W. R. 

A Class of Hydrates hut little Stable, called Hydrates of 
Gases. A. Bouzat {Compt. rend., 1923, 176, 253 — 255). — The 
author has calculated as accurately as possible the values of Q 
and g, the heats of formation of the hydrates from liquid water 
and solid water, respectively, in the cases of chlorine, bromine, 
and sulphur dioxide, and the values obtained give as the general 
formula for the hydrates M, 6 H 20 , which is in agreement with 
the experimental results and the hypothesis of Villard (A., 1897, 
ii, 151). W. G. 

Solubility of Iodine Pentoxide in Sulphuric Acid. Arthur 
B. Lamb and A. W. Philups {J, Arner. Cliem. Soc., 1923, 45, 108 — 
112 ).— The solubility of iodine pentoxide has been determined at 
24*77° in sulphuric acid of concentrations 50 — 106%, and is found 
to decrease up to 77% acid, and from this point upwards the 
initial solubility increases. However, a slow transformation of the 
solid phase begins at this point, with the formation of a less soluble 
solid substance. This substance has a maximum solubility at 
104% acid. There is also evidence of a third solid substance in 
equilibrium with acids of intermediate concentrations. A possible 
explanation of these facts is that the main solubility curve (the 
initial curve) represents the solubility of iodic acid, whilst the 
second and probably the third curves represent solubilities of 
iodine pentoxide and of anhydro-iodic acid (HIgOg). J. F. S. 

The Activation of Oxygen and Hydrogen Peroxide by 
PaUadium Hydride. N. l5. Zelinsky and P. P. Borissow {Ber., 
1923, 56, [B], 396 — 406). — The decolorisation of indigotin in faintly 
acid solution in the presence of palladium foil saturated witn 
hydrogen occurs after the same time, whether air or oxygen is 
passed through the solution, although the production of hydit>gerf 
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pefoxide is considerably greater in the latter circumstances. The 
amount of hydrogen peroxide, therefore, has little influence on 
the oxidation of indigotin. 

The formation of hydrogen peroxide when air or oxygen ia 
rapidly passed through water containing palladium foil thoroughly 
saturated with hydrogen takes place to a greater extent than has 
been previously supposed and attains a maximum concentration 
of 0*646 g. per litre. The oxidation of indigotin, however, under 
the experimental conditions cannot be attributed to this unex- 
pectedly high concentration of hydrogen peroxide, since the effect 
is produced only after a much longer period by solutions of the 
technical agent of considerably greater concentration, 

Decolorisation of indigotin proceeds much more rapidly under 
otherwise similar conditions in the absence of acid, and is observed* 
when solutions of technical hydrogen peroxide and indigotin are 
brought into contact with palladium hydride and kept agitated 
by a current of carbon dioxide. Under these conditions, it is not 
possible for fission of the oxygen molecule or formation of a higher 
oxide of hydrogen to take place; the only possible explanation is 
to be found in the mutual action of palladium hydride and hydrogen 
peroxide. 

Palladium hydride by itself has a marked reducing action towards 
indigotin; conversely, in the presence of hydrogen peroxide the 
oxidising action of the latter is catalytically accelerated by palladium 
hydride. 

If air is passed through water in which palladium hydride is 
immersed and the latter is then removed, a solution is obtained 
which contains hydrogen peroxide, but is much more active towards 
indigotin than a solution of similar concentration which has been 
prepared from the technical peroxide. A similarly active solution 
can be obtained from palladium hydride, hydrogen peroxide, and 
carbon dioxide. If, however, the passage of the carbon dioxide 
is prolonged, the hydrogen peroxide is completely destroyed, and 
the solution does not react with potassium permanganate or zinc 
iodide-starch, even in the presence of ferrous sulphate; the 
activity is, however, rapidly restored by the addition of a little 
hydrogen peroxide. An active solution cannot be obtained from 
palladium and hydrogen peroxide, or from palladium hydride and 
water. The essential condition appears to consist of the presence 
of palladium hydride and hydrogen peroxide. The solution does 
not lose its activity when it is distilled, filtered, or preserved ill a 
closed vessel during eight months. The presence of traces of 
palladium or of its compounds cannot be detected. Apparently, 
the effect is due to unusually minute traces of a substance with the 
properties of an inorganic peroxydase, which, for the present, 
cannot be detected anal 3 rtically. The formation and decomposition 
of the possible compound may conceivably be expressed as follows : 
Pd^Hg+HgO^-^ O+HgO+PdjHj. TheliWated 

oxygen atom affects the oxidation. This h 3 ^thesi 8 explains the 
labile condition of hydrogen peroxide in the presence of palladium 
4iydride. H. W. 
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Oxooe and AUotr^y. F. dss Favw {Ohm. WMM, 1923, 
20, 29),--Tb.e conception of oz/me as an allotrope of ox^^gen con- 
flicts with the definitions of allotropy, since (1) both are gaaes, 
(2) their chemical reactions do not always yield identical products ; 
the action of ozone on unsaturated organic compounds yields 
ozonides, which cannot be obtained from oxygen, (3) their solutions 
are not identical. Ozone, therefore, should not be selected as an 
example of allotropy; a more suitable example would be grey tin, 
which on heating passes over into the white form at constant 
temperature. S. I. L. 

Forms of Sulphur in Coke. Physico-chemical Study of 
the Sulphur held hy Carbon at High Temperatures. Alfbsd 
R. Powell (J. Amer. Chem. Soc., 1923, 45, 1 — 16). — A phase- 
rule investigation of the carbon-sulphur complex which exists 
with carbon at high temperatures shows that the sulphur is present 
in two forms, adsorbed free sulphur and sulphur in solid solution 
in the carbon or held on the surface of the carbon in such a manner 
that it cannot be distinguished from a solid solution. Coke pro- 
duced in the laboratory by heating coal rapidly contains sulphur 
in three forms, adsorbed free sulphur, sulphur in solid solution 
in the carbonaceous mass, or held on the surface in such a form, 
as to exhibit all the properties of a solid solution and ferrous 
sulphide, together with much smaller quantities of calcium and 
magnesium sulphide. When this coke is maintained at a red heat 
for several hours, the adsorbed sulphur slowly passes into solid 
solution. Coke made by the usual commercial process of carbonis- 
ation over a comparatively long period contains, before it is cooled, 
only two forms of sulphur, sulphur in solid solution, as above, and 
ferrous sulphide with smaller quantities of other sulphides, the 
absorbed sulphur being absent or present in inappreciable quantities. 
When coke cools, even with limited access to the air, oxidation of 
ferrous sulphide takes place according to the equation 4FeS4- 30^=5 
2 Fe 203 -f 4S. When coke is quench^ as in ordinary coke manu- 
facture, the decomposition of ferrous sulphide is incomplete; this 
is due to the spe^ with which the temperature of the coke is 
carried below that necessary for oxidation. Coke kept at a tem- 
perature about 500°, even wth a limited supply of air, shows an 
almost complete oxidation of the ferrous sulphide. When hydrogen 
or gas containing hydrogen is led through red-hot coke in a coking 
oven, the sulphur removed as hydrogen sulphide comes from the 
decomposition of the ferrous sulphide, because this compound has 
the highest dissociation pressure of all the forms of sulphur in coke, 

J. F. S. 

The Desulphuration of Metals by Lime. B. Booitch 
{Compt rend., 1923, 176, 103 — 105). — If the metal is rich in sulphur 
a considerable amount of the sulphur is removed by calcium oxide 
at 1500 — 1600°, but if the sulphur content is low the desulphuration 
by lime or by a basic slag is extremely slow, and at this temperature 
the slag ceases to absorb sulphur when the sulphur content of the 
slag reaches about 22%, although there may still be some unaltered 
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calcium 0^ present. If the propo^on of calcium fluoride in 
the dag iattereased, the absorption of sulphur continues ™til 
whole of the oxide is converted into sulphide. W. G. 

Vapour Pressures of Sulphur Dioxide. W. Mtjnd (Bull, ^coi, 
rov Bdg., 1919, [v], 5, 529-5i3).-The author has determined, 
bv the static method, the vapour pressures of sulphur dioade 
corresponding with temperatures between 42 and 0 The 
errors common to such determinations are examined and eliminated 
by methods for the description of which the original paper should 
be consulted. The vapour pressure of sulphur dioxide at 0 waa 
found to be 1163'98 mm. or 1'53 atmos., other determinations being 
made at the temperature of fusion of certain eutectic mixtures 
(cf. Bruylants and Mund, ibid,, 113). E. E. T. 

Acidity and Electrolytic Dissociation of Hydrogen Selenide. 

M DE Hlasko {Bull. Acad. Polonaise 8ci. Letlrea, 1921, [A], 18— 
25* from Chem. Zentr., 1923, i, 16).— The equivalent conductivity 
of ’the ion HSe^ calculated by the Kohlrausch formula, from 
measurements of the conductivity of aqueous solutions of hydrogen 
selenide is 70. The value l-88xlO-^ was obtained for the dis- 
sociation constant of hydrogen selenide. G. W. R. 

Selenium Nitride. Wilhelm Stseckeb and Ludwig Cuus 
(Ber., 1923, 56, [B], 362— 383),— Selenium nitride, SeN, has been 
obtained previously as an amorphous, pale orange -yellow, extremely 
explosive powder by the action of gaseous ammonia on a number 
of compounds of selenium. In the hope of securing a better- 
regulated course of the change, the action of liquid ammonia has 
now been investigated. i . j- . i • x . 

The action of liquid ammonia on diselenium dichlonde is 
exceedingly vigorous, and results in the deposition of red selenium; 
a similar result is obtained if the chloride is mixed with chloroform 
or anhydrous benzene, only traces of the nitride being produced. 
In ethereal solution, on the other hand, a pale brown, amorphous 
compound, ScgNCl, is formed. Selenium tetrachloride in the 
absence of solvent behaves similarly to the lower chloride towards 
liquid ammonia ; in the presence of carbon disulphide it is converted 
into a pale yellow, amorphous material which could not be satis- 
factorily purified. Selenyl chloride is transfomcd by liquid 
ammonia in the presence of ether in open vessels into the primary 
product, SeOCl2,4NH3, which is decomposed by water into selenium, 
selenium nitride, ammonium chloride and selenite, and selenious 
acid, whereas in a scaled tube it gives selenium nitride in com- 
paratively good yield. 

Diselenium dibromide reacts with gaseous ammonia in the same 
manner as the corresponding chloride ; with liquid ammonia in 
the presence of ether, it gives the compound, SegNjBr. The 
reaction of selenium tetrabromide towards liquid ammonia 
resembles closely that of the tetrachloride. On the other hand, 
the action of these substances in the presence of carbon disulphide 
J)roceeds more quietly than when the chloride is used, and gives 
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better yields of the nitride. The change follows a similar coarse 
in the presence of benzene. 

It therefore appears that the selenium tetrahalides are the best 
initial materials for the preparation of selenium nitride ; the small 
amounts of the latter which are produced when the lower halides 
or the oxy-compounds are employed appear to be derived from 
intermediately formed tetrahalide. 

Selenium nitride is an amorphous, orange-coloured powder 
which is considerably more sensitive than mercury fulminate to 
shock or blow; it explodes with certainty when heated at 160®. 
According to Vemeuil, its formation from the tetrachloride and 
ammonia is expressible by the equation : 3SeCl44-16NH3— 

3SeN+12NH4Cl+N. In the case of the bromide in the presence of 
carbon disulphide, the volume of nitrogen evolved is far in excess 
of that required by a similar equation, whereas in the presence of 
benzene the reaction 3SeBr4+16NH3=2SeN+Se+N2-i-12NH4Br 
appears to take place. 

Chlorine and bromine react explosively with selenium nitride. 
In the presence of carbon disulphide, the action of bromine leads 
to the formation of a bro\^’nish- green, hygroscopic suhstancCt 
SeNgBr^. Bromine vapour diluted with carbon dioxide trans- 
forms solid selenium nitride into ammonium selenohexabromide, 
(XH 4 ) 2 SeBrg, the formation of which appears to be due to the 
action of atmospheric moisture on a primary additive product 
of bromine and the nitride. Chlorine, in similar circumstance, 
gives the product SeNCl^. Bromination of the compound Se^NgBr 
yields the substance SeN 2 Br 4 , whereas exhaustive chlorination of 
the product Se 2 NCl yields SegNCIg, which possibly is not quite 
homogeneous. 

Selenium nitride is not affected by solid iodine or by a solution 
of the halogen in ether or chloroform. 

The constitution of selenium nitride is discussed at some length ; 
unfortunately, a suitable solvent is not available for the determin- 
ation of the molecular weight, but reasons are advanced in favour 
of a cyclic structure of the molecule Se 4 N 4 . 

The possibility that selenium nitride is a derivative of azoimide 
has been examined, but this does not appear to be the case. 
Diselenium dibromide reacts with silver azide suspended in benzene 
with the formation of silver chloride and selenium ; similar changes 
occur with lead and sodium azides. Selenium tetrabromide and 
silver azide give a pale yellow compound, which becomes bluish- 
black when exposed to light. Selenium oxychloride and sodium 
azide in the presence of benzene gives nitrogen and the cmipound 
2NaCl,Se02,H20. H. W. 

New Method of Determination of the Atomic Weight of 
Tellurium. P. Bbuylants and J. Michielsen {BuU. Ao^. roy. 
Belg., 1919, [v], 5, 119 — 130). — The ratio Te : and Te : H 2 O have 
been measured. Hydrogen telluride, prepared by the electrolysis 
of dilute sulphuric acid, using a tellurium cathode, was purified 
by fractional distillation, etc., from the accompanying hydrides 
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o/sujphf, selenium, and antimony, fj dmm^ into ik 
IrSsL dt a temp^tore ot 200-22f. The Munum WU 
weighed as such, and the hydrogen oxidise to water by means 
of cupric oxide, A marked difference obtained between the ratio 
Te : Hg measured directly, and that measured indirectly through 
water, was traced to incomplete decomposition of the hydrogen 
telluride, and, correcting for this, the authors obtain the figure' 
127-8 for the atomic weight of tellurium. E. E, T. 


The Allotropy of Tellurium. A Damiens {Ann. CAim., 
1922, [ix], 18, 282— 312}.— A detailed description of work which 
has been previously published (A., 1922, ii, 498, 662). The general 
conclusion is drawn that the analogy between the allotropy of 
sulphur and tellurium cannot be accepted, as the latter element 
is clearly differentiated by the existence of a single crystalline 
form. H. J. E. 


Properties of Hydrogen Telluride. P. Bruylants {Bull, 
AcM. roy. Belg., 1920, [v], 6, 472-478).— Pure hydrogen telluride 
was prepared by a modification of the process used previously 
Bruylants and Michielsen, ibid.^ 1919, 119 — 130; this vol., ii, 153), 
and various constants were determined. The triple point has for 
co-ordinates t —45-4°, p 102 mm. The density is # 2-65. The 
vapour-pressure curve was compared with the curves for ethyl 
alcohol and carbon disulphide, whence the b. p. at 760 mm. was 
calculated as — 2-2“, using the Ramsay- Young equation. The 
actual b. p. found by experiment was —1-8°, The calculated 
latent heat of vaporisation was found to be L 5-7 cal., whence, 
by Trouton’s Rule, L/T=20-9. The critical temperature of the 
hydride lies in the region of 200°, if the Guldberg-Guye relation 
holds. E. E. T. 

Acidity of Hydrogen Telluride. Electrolytic Dissociation 
of Hydrogen Telluride. M. de Hlasko {Bull. Acad. Polonaise 
Sci. LeUres, 1919, [A], 73—78; from Chem. Zenir., 1923, i, 15- 
16). — The electrical conductivity of aqueous solutions of hydrogen 
telluride was determined. The value 61 was obtained for the 
equivalent conductivity of the ion HTe\ The value K~2-21 X 10*^ 
was obtained for the dissociation constant of hydrogen telluride 
in aqueous ‘solution. G. W. R. 

The After-glow of Activated Nitrogen. Marcello Pteani 
and Ellen Lax (Ifw.?. Veroffenil. SieTnens-Konzem, 1922, 2, 203— 
207; from Chem. Zmtr., 1923, i, 17; cf. A., 1921, ii, 197-198).- 
Highly purified nitrogen in sealed glass vessels was submitted to 
high frequency discharge of about 100,000 periods per second. 
The discharge occurs in the form of bright threads joining up with 
the walls of the vessel. At pressures var 3 dng from 2 — 700 mm. 
with an optimum at 60—200 mm,, a pale blue glow was produced. 
Contamination by gas given off from the walls of the vessels daring 
discharge amount^ to less than 5x10"®%. In experiments at 
pressures of 150 to 180 mm., nitrogen always showed luminescence 
eiliier at once or after longer discharge (ten minutes). The glow 
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- spreads irom tliose parte of the waJis of the Fesfiels receinn^ the 
g^atest jmpact of electrons. The /ozziiDesceace ocoura when the 
nitrogen is contaminated with gases evolved from the hygroscopic 
moisture on the glass walls of the vessels. These may amount 
at mm. pressure to lO"® to 10-^%. Inert gases and electro- 
positive gases such as hydrogen have little effect. Electronegative 
gases such as oxygen, water vapour, and iodine vapour give in 
concentration of about l-6xl0"® a maximum after-luminescence; 
with 6 to 8x10"®%, the luminescence is inhibited. Perfectly pure 
nitrogen does not show luminescence. It is supposed that an 
active form of nitrogen is produced which decomposes in the 
presence of small quantities of electronegative gases with emission 
of light. Electronegative gases increase the point discharge and 
thereby the number of active molecules and the rate of decom- 
position. With larger amounts of impurity, the point discharge 
is decreased whilst the rate of decomposition is so much increased 
that luminescence only occurs in the region of the lines of dis- 
charge. With still greater quantities of impurity, for example, 
10"“% of oxygen, the decomposition within the region of the lines 
of discharge is so rapid that luminescence is no longer visible. 

G. W. R. 

The Catalytic Oxidation of Ammonia by Air in Contact 
with Platinum. EuotNE Decarri^iee {Ann. CUm., 1922, [ix], 
18, 312 — 388). — A detailed description of work previously pub^hed. 
Fuller particulars are given of the author’s work of the action on 
the catalyst of certain gaseous impurities (A., 1921, ii, 503, 546; 
1922, ii, 284) and also of work carried out in collaboration with 
Pascal on the effect of variations in the form of the catalyst (A , 
1919, ii, 463). H. J. E. 

The Crystal Structure of Hydrazine Dihydrochloride. 

Ralph W. G. Wyckoff { Amer . J. Sci., 1923, 5, 15— 22).— Using 
Laue photo^aphic and spectrographic data, the structure of 
hydrazine dihydrochloride has been shown to be based on the 
paramorphic hemihedry of the cubic system. The crystal unit 
consists of a cell, 7-89 A. in length, containing four chemical mole- 
cules. An approximate placing of the atoms in the unit cube has 
been made, and the arrangement is analogous to that obtaining 
in crystals of the alkaline -earth nitrates, the hydrazine groups 
occupying positions analogous to those held by the alkaline-earth 
metals, and rfie chlorine atoms replacing the nitrate groups. The 
distance between adjacent chlorine atoms is approximately 3-96 A, ; 
between cWorine and nitrogen atoms, about 3 -14 A. These results 
are at variance with the hypothesis of constant atomic radii. 

W. E. G. 

The Preparation of Hydroxylamine Hydrochloride and 
Acetoxime. Waldo L. Semon {J. Amer. Chem. Soc., 1923, 45, 
188 — 190). — A modification of Divers’s method (T., 1896, 69, 
ib6o), in which the conversion of the sodium carbonate first into 
^ ffiixture of hydrogen carbonate and hydrogen sulphite and thei\ 
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into hydrogen sulphite alone is carried out prior to the ^dition 
of the sodium nitrite, as a result of “which the time rec[uired for 
the complete operation and the amount of cooling necessaiy are 
considerably reduced. Further, the sodium hydroxylaminedi- 
sulphonate is converted directly into acetoxime (cf. K^ch^, A,, 
1887, 549, 635) and this is then hydrolysed by hydrochloric acid 
and the required hydroxylamine hydrochloride obtained after 
dis tilliug off the acetone (cf. Janny, A., 1883, 580, 581). Under 
these conditions, a product is obtained free from ammonium salts 
and with a yield of 53—77%. W. G. 

Black Colloidal Suspensions in Phosphorus. Claude 
Haines Hall, jun. {J. Amer, Chem, 5oc., 1923, 45, 67 — 69).— 
The literature relating to black phosphorus is quoted and dis* 
cussed, and it is shown that Thenard’s black phosphorus is a 
colloidal suspension of mercury in the phosphorus, whilst the black 
phosphorus obtained by Bridgman (A., 1914, ii, 647) is a true 
allotropic modification of phosphorus. Using Svedberg s method 
of colloidisation, the author has dispersed copper and mercury in 
molten phosphorus to form colloidal suspensions of these metals. 
The material obtained with copper and mercury was homogeneous, 
readily inflammable, and had d 1-9. When extracted with carbon 
disulphide, tiny, black crystals of copper phosphide were obtained 
in the case of copper, but with mercury droplets of mercury; a 
few red flakes of amorphous phosphorus w’ere obtained in each 
case. J. F, S. 

Action of Light on Arsenic Trisulphide HydrosoL Ray 

V. Mubphy and J. Howard IIathews (J. Amer. Chem. Soc., 
1923, 45, 16 — 22). — The effect of exposing arsenic trisulphide sols 
of vaiying concentrations to the light of a condensed filament 
lamp for various periods at constant temperature has been in- 
vestigated by measuring the electrical conductivity of the solutions 
after each exposure. The results show that the electrical con- 
ductivity increases on exposing the sols to light, the rate of change 
increasing with decreasing concentration of the colloid. This is 
explained as due to the increased photochemical activity of the 
coUoid per unit mass of arsenic trisulphide, brought about by 
the greater dispersion of the more dilute sol. The reaction is 
explained, according to the suggestion of Freundlich and Nathan- 
sohn (A., 1921, ii, 494), as one of a two -stage photochemical oxid- 
ation of hydrogen sulphide to colloidal sulphur and a thionic acid, 
accompanied by a reaction between hydrogen sulphide and the 
thionic acid, which serve as stabilising electrolytes for the micellse 
of arsenic trisulphide and sulphur, respectively. Removal of the 
stabilising electrolytes produces a de -stabilisation of the two 
colloids which are consequently precipitated. The increase in 
electrical conductivity is explained as due to the building up of a 
concentration of the thionic acid sufficient to serve as the stabUising 
electrol 3 rie for the colloidal sulphur, the reaction between hydrogen 
sulphide and the thionic acid then proceeding at such a rate that 
^he equihbrium is maintained between the several components of 
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f;he system, further change in the electrical conductivity thus 
being prevented. J. F. S. 

Estimation of the Atomic Weight of Boron. Alfred 
Stock and Ernst Kuss (5er., 1923, 56, [£], 314—316). — A pre- 
liminaiy account. The full details of the work will be published 
elsewhere. 

The method adopted consists in the decomposition of weighed 
amounts of diborane, BgHg (cf. Stock and Massenez, A., 1913, 
ii, 44 ), by water in accordance with the equation 
2 H 3 B O 3 4 - SHg , and measurement of the evolved hydrogen . As mean 
value or six determinations, the atomic weight of boron is found to be 
10 8055 (H— 1-0077), the mean error of the individual experiments 
being 40-0036 and of the average value 40-0015. The figure is 
slightly lower than that obtained (10-82 — 10-84) from the analysis 
of boron trichloride by Honigschmid and by Baxter and Scott, 
but agrees with that predicted by Aston {10-7540-07) from 
observations of the mass spectrum. 

The atomic weight of silicon has been estimated similarly by 
decomposing monosilane with sodium hydroxide. Preliminary 
results are 28-15, 28-16, and 28-14, which, however, are given with 
reserve. It is certain that the usually adopted figure for the 
atomic weight of silicon (28-3) is considerably too high. H. W. 

Absorption of Carbon Monoxide by Cuprous Ammonium 
Carbonate and Formate Solutions. Alfred T. Larson and 
Clark S. Teitsworth (J. Amer. Chem. Soc., 1922, 44, 2878— 
2885). — ^A static method for investigating the absorption capacity 
of liquid absorbents for carbon monoxide is described, and has 
been used with various solutions of cuprous ammonium formate 
and cuprous ammonium carbonate for this purpose. It is shown 
that for equivalent concentrations the formate and carbonate 
solutions have essentially the same absorption capacity for carbon 
monoxide under the same conditions of temj>erature and partial 
])ressure of carbon monoxide. At low temperatures (O'^), the 
results indicate the formation of a complex or additive compound 
containing 1 mol. of carbon monoxide per mol. of copper, which 
is largely decomposed at slightly elevated temperatures (GO^). 
.Small variations in tlie concentration of total carbonate or formate 
have no appreciable elTect on the solubility of carbon monoxide, 
blit the solubility is proportional to the copper concentration of 
the solution. The carbonate solutions are much less stable than 
the formate solutions; the former deposits copper at 60°. The 
maximum permissible copper concentration of any solution is 
fixed by the temperature at which the solution is to bo regenerated. 
High copper concentration is accompanied by increased precipit- 
ation of free copper as the temperature is raised. High pressures 
of carbon monoxide also tend to increase the precipitation of 
copper. Solutions of cuprous ammonium formate are preferable to 
cuprous ammonium carbonate, because the deposition of copper at 
the regeneration temperature is very much less. J. F. S. 
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Formation of Carbon Disulphide by the Action of Sulphur 
Dioxide on Carbon. B. Rassow and K. Hoffmann {J. 
Chem., 1922, [ii], 104, 207— 240) .—When sulphur dioxide is led 
over red-hot carbon, the following reactions can occur : (i) 2S02-f 
2C=2C02+S2. (iilSj+C^CSg. (iii) C02+C^2C0. (iv) Sg-f 
2C02^C0S+C0+S02. (v)S2+2CO;^2COS. (vilCSa+COa^ 
2C0-|-S2^2C0S. (vii) 2SOa+4C^4CO+S2. The mutual in. 
fluence of these reactions and the influence of temperature are 
discussed in detail, the conclusion being that an increase in the 
reaction temperature can lead only to an optimum formation of 
carbon disulphide. This prediction has been verified experimentally. 

Sulphur dioxide was led over red-hot beechwood charcoal pre- 
viously freed from hydrogen by heating in a current of chlorine. 
Free sulphur in the issuing gas was collected by condensation and 
filtration through glass wool ; carbon disulphide vapour was next 
absorbed by means of ethereal triethylphosphine, the precipitated 
additive product being collected and weighed. Carbon ^oxide 
and carbon oxysulphide were absorbed in ammoniacai calcium 
chloride solution, the total carbon in the liquid being determined 
by oxidation with hydrogen peroxide, followed by filtration and 
titration of the precipitated calcium carbonate, whilst the sulphur 
in the filtrate was estimated as barium sulphate. The remaining 
gas was finally collected over water, and the carbon monoxide 
estimated in the usual way. 

At 700°, only traces of carbon disulphide aie produced; the 
amount formed increases with rising temperature, the product 
containing also carbon oxysulphide, carbon dioxide, free sulphur, 
and small amounts of carbon monoxide. The maximum formation 
of carbon disulphide occurs at 850—900°, the sulphur from the 
sulphur dioxide being then distributed as follows : 35% as carbon 
disulphide, 55% as carbon oxysulphide, and 10% as free sulphur, 
whilst carbon monoxide and a small amount of carbon dioxide 
constitute the rest of the gas mixture. Above 900°, the proportion 
of free sulphur increases at the expense of both carbon disulphide 
and carbon oxysulphide; the oxygen from the sulphur dioxide 
appears almost exclusively as carbon monoxide. Above 1100°, 
free sulphur and carbon monoxide are the only products. The 
formation of carbon oxysulphide decreases continuoiwly with 
increasing temperature; the free sulphur produced is a minimuni 
at about 850°. 

It is concluded that the process is useless as a technical method 
of making carbon disulphide. W. S. N. 


Absorption of Carbon Disulphide Vapour by Aqueous 
Solutions of Sodium Trinitride [Azide]. A. J. Currier and 
A. W. Browne {J. Amer. Chem. Soc., 1922, 44, 2849—2854).— 
The absorption of carbon disulphide vapour from gaseous mixtures 
by solutions of sodium azide in water has been investigated. It is 
shown that a 1% solution of sodium azide absorbs the theoretical 
amount of carbon disulphide vapour from gaseous mixtures, but 
that a further amount may also be absorbed at a much slower 
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The ftbsorptioD of carbon disulphide by a 1% aqueous 
solution of sodium ^ide amounts to about, 3‘5 times the volume 
of the absorbing liquid, and takes place irreversibly with the quanti* 
tative formation of sodium azidodithiocarbonate, NaN 3 +CS 2 = 
NaS'CSNj. Various mixtures of carbon disulphide vapour with air, 
nitrogen, hydrogen, methane, and carbon monoxide have 
been analysed, using a 5% or a saturated aqueous solution of sodium 
azide as absorbent with exceedingly good results. The solution 
of ih© salt produced by the interaction of the absorbent and vapour 
has been found to possess no dangerously explosive properties, but 
to decompose very slowly after keeping for long periods, with the 
formation of nitrogen, sulphur, and sodium thiocyanate. J, F. S. 


A Theory of the Structure and Polymorphism of Silica. 

Robert B. Sosman {J, Franklin Inst,, 1922, 194, 741— 764).— A 
get of hypotheses is put forward to explain in a consistent manner 
the wide variety of experimental data on the modifications of 
gilica. It is ^sumed that the silica atom triplet, Si02, maintains 
its individuality in all the forms of quartz and silicates, and that 
the silica molecules aggregate themselves in chains in which the 
silicon atoms share a pair of electrons with each oxygen, and the 
oxygen atoms share a pair of electrons between them. At the same 
time, the silicon shares one pair of electrons with each of two 
neighbouring silicons. The resulting silica thread possess^ the 
0-0 0-0 


constitution 


\/ \/ 

—Si— Si— Si— Si- 

/\ /\ 


These threads form in the liquid 


0-0 0-0 

state or even in the vapour. In the liquid they are in a 
constant state of vibration and movement, with the oxygen 
atoms in haphazard orientation relative to the thread. On this 
view, solid silica glass is analogous to a compressed pad of wires. 
The thread structure is believed to persist in the crystalline 
state, and the three principal crystalline modifications (cristo- 
balite, tridymite, and quartz) are built up by combining the 
threads through the oxygen atoms. The high to low inversions 
(a p) in all three forms are con.sidered to be due to a change in 
the state of motion of certain electron orbits resulting from increased 
thermal vibration of the atoms. These changes produce sudden 
alterations in the shape of the silica triplet and the relative positions 
of the two oxygen atoms. In cristobalite, the oxygen atoms of the 
silica threads are incompletely fixed, some of the threads being 
capable of rotation about the silica axis. This explains the variable 
io version pointy of this form of quartz. The theory of the poly- 
morphism of silica is extended to silicate systems, and to the oxides 
of other elements in group IV of the periodic classification. This 
view of the structure of the silica complex is in agreement with the 
minimum in the temperature volume curve of siUca glass, and the 
relations between the specific heats of the various forms of quartz. 

W. E. G. * 
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Silieon Hydrides. XII. Disiloxan, (SiH3)aO. Alfred 
Stock and Carl Somibski [Ber.t 1923, 56, [^], 132 135).-^ 
Unsuccessful attempts are described to convert disiloxw (Stock, 
Somieski, and Wintgen, A., 1918, ii, 110) into disilene, S12H4, 

Disiloxan is not sensibly affected when heated at 300° ; at 400°, 
it yields small amounts of hydrogen, monosilane, and polymeiie 
prosiloxan, but the greater portion of the original substance remains 
unchanged. Phosphoric oxide decomposes disiloxan at the atmo. 
spheric temperature, giving a little hydrogen, much monosilane, and 
polymeric prosiloxan. The initial reaction appears to consist in a 
slight hydrolysis in accordance with the equation (SiHjjjO+HgOs: 
2SiH20+2H2, followed by a polymerisation of the volatile pro. 
siloxan to its non-volatile polymeride. The liberated hydmgen 
is largely utilised in the reduction of disiloxan to monosilanc, 
(SiH3)20+2^=2SiH4-fH20. The water which is thus set free 
hydrolyses a further quantity of disiloxan, and thus the change 
continues until it is brought to a gradual conclusion by the absorp- 
tion of water by the excess of dry phosphoric oxide. H. W. 

Silicon Hydrides. XIII. Some Reactions of Chloro- 
monosilane and Disilane. Alfred Stock and Carl Somie.ski 
{Ber., 1923, 56, [B], 247— 252).— Disilane is very stable towards 
heat, but at not too high a temperature (about 500°) suffers decom- 
position which resembles the cracking of hydrocarbons. In addition 
to silicon, large volumes of monosilane are obtained, the production 
of which depends on the reducing action of primarily liberated 
hydrogen on unchanged disilane. Higher hydrides are not pro- 
duced in sufficient quantity to make the method practicable for 
their preparation. At a higher temperature, the fission of disilane 
into silicon and hydrogen predominates. 

Chloromonosilane and silver cyanide at 150° yield hydrogen 
cyanide and cyanogen as gaseous products. At 300°, chloro- 
monosilane is decomposed by silver sulphide into non-volatile 
silicon compounds, hydrogen, and hydrogen sulphide. Mono- 
chlorosilane and hydrogen sulphide at 150° in the presence of 
aluminium chloride give hydrogen, di chloromonosilane, and a 
volatile compound containing sulphur [possibly SiHj’SH or 
{SiH3)2S], which has not been investigated completely. 

The main products of the action of sodium amalgam on dichloro- 
monosilane are monosilane and the unsaturated, yellow, poly- 
merised hydride, {SiH)j. The course of the reaction is represented 
by the equations SiH2Cl2-f*4Na=SiH2Na2d'2NaCl; SiH2Na2-|- 
mercury — SiHg-f- sodium amalgam ; SSiHg — > SiH^-f 2(SiH)x. 

The following tensions have been measured for hydrogen sulphide 
prepared from iron sulphide and hydrochloric acid and purified by 
fractional distillation in a vacuum: —130°, 3 mm.; —120°, 
7 mm.; -110°, 20 mm.; -100°, 54 mm.; -90°, 117 mm.; -80°, 
247 mm. ; —70°, 440 mm. ; — SO-l®, 778 mm. The pure dry gas 
can be preserved unchanged over mercury. H. W. 

The Densities of Dilute Solutions of Potassium Salts and 
the Volume Changes Occurring on Solution. Harold 
Hartley and William Henry Barrett (T., 1923, 123, 398^01). 
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The Formation of Pyiinmidal Crystals by AUcali Halidas. 

Hermann Kunz-Kbausb {B&, Deut, pharm, Ges., 1922, 32, 329-- 
33 i). — The crystallisation of sodium chloride in pyramidal crystals 
previously observed from time to time by various workers has 
been shown to take place also with potassium iodide. Photo- 
graphs are shown of such crystals of both these salts, and their 
laode of formation is indicated by diagrams of crystal growth at 
the surface of a saturated solution. P. M. 

The Preparation of Potassium Hydroxylamineisodisul- 
phonate. F. Raschig {Ber., 1923, 56, [fi], 206 — 208).— The 
preparation of potassium hydroxylaminetsodisulphonate, 
SOgK-NH-O-SOgK, 

has previously been a matter of some diflSculty, mainly owing to 
the poor yields and unstable nature of the intermediately formed 
trisulphonate. A convenient process for preparing the latter is 
now described. 

Sodium hydrogen sulphite solution (5.^, 1200 c.c.) is added with 
continuous stirring to a mixture of ice (1000 g.) and technical 
sodium nitrite (150 g.), whereby the temperature is not allowed to 
rise above 5®. One c . c . of the solution , when tested after the addition 
has been finished for ten minutes, should react with about 17 c.c, 
of A/10*iodine solution, and subsequently require 14 — 15 c.c. of 
iV/lO-sodium hydroxide for neutralisation in the presence of methyl- 
orange. Any ice particles are removed and the solution is treated 
whilst being vigorously shaken with lead peroxide (600 g.). It is 
subsequently warmed on the water-bath, frequent agitation being 
required to prevent the oxidising agent from becoming aggregated. 
The conclusion of the oxidation is reached when 1 c.c. of the solu- 
tion neutralises about 9 c.c. of iV/lO-hydrochloric acid and subse- 
quently does not react with more than 1 c.c. of xV/lO-iodine solution. 
The solution is filtered and the residue W'ashed with hot water 
(200 C.C.). The filtrate is warmed with technical potassium chloride 
(800 g.) until the precipitated lead chloride forms coarse particles, 
which are removed. The filtrate, after remaining for three days 
in an ice-chest, deposits potassium hydroxylamine trisulphonate 
(790 g.) in large monosymmetric prisms. It is filtered, dried on 
jwrous earthenware, and subsequently over calcium chloride. The 
finely-divided, dry salt (423 g.) is agitated with boiling water 
(800 c.c.) containing 1 c.c. of dilute hydrochloric acid until solution 
k complete ; the small amount of le^ sulphate which separated is 
removed. The filtrate deposits potassium hydroxylaminetsodisul- 
phonate in colourless crystals, the yield being about 90% of that 
theoretically possible. H. W. 

The Alkali Pennan^anates. M. Cr£SP 1 and £. Moles 
(. 4«o/. Fis, Quim., 1922, 20, 555—562). — The alkali permanganates, 
irith the exception of sodium permanganate and ammonium per- 
luanganate, wbich are relatively unstable, decompose at temperatures 
which increase almost proportionally to their molecular weights. 
The densities are closely correlated with molecular weights. The 
thermal decomposition is similar throughout the series, and is 
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represented, for example, in the case of potassium per m a ngan ate, 
by the equation lOKMnO4=2K2MnO3+(3K2MtiO4,5]^(^)+0O^ 

The Dissociation of Potassium Chloroiridiate. G. Girb 
{C<mpt. rend., 1923, 176, 241— 244).— The author has studied the 
decomposition of potassium chloroiridiate in the same manner as 
that used for barium chloroplatinate {A., 1922, ii, 551), and from 
his results calculates the heat of fusion of a molecule of potassium 
chloride to be -4-92 cal, which is in close agreement with the 
value obtained by Schemtschuschny and Ram bach (A,, 1910, 
ii, 204). W. G. 

Molecular Weight of the Sodium-Tellurium Complex in 
Liquid Ammonia as Derived from Vapour Pressure Measure- 
ments. Charles A. Kraus and Edward H. Zeitfuchs (J, 
Amer. Chem. Soc., 1922, 44, 2714— 2728).— The lowering of the 
vapour pressure of liquid ammonia, at temperatures of 17-9° to 
20®, due to the complex sodium-tellurium compound, has been 
measured at a series of concentrations down to 0’03iV^, It is shown 
that when the values of AP/P are plotted against the values of 
njn-\-N, where n is the number of atoms of sodium in the mixture, 
a curve is obtained which, for dilute solutions, approaches very 
closely to a straight line, and for which the value (AP/P) / (n/n-fA) 
is equal to 0*5. Apparently solutions of the complex tellunde in 
liquid ammonia very nearly follow Raoult’s law; and from the 
value of the above ratio it follows that two atoms of sodium are 
present in each molecule of the complex telluride present in the 
solution. The complex telluride-ion, therefore, carries two neptive 
charges. The formation of the complex telluride consists m the 
addition of tellurium atoms to the normal telluride -ion, the valency 
of the telluridedon undergoing no change under th^e conditions. 
The bearing of this result on the present-day conceptions of the 
nature of other complexes in ammonia solution and of metallic 
alloys in general is discussed. J. F. S. 

The Position of the Atoms in the Optically Active Crystals, 
NaClOg and NaBrOa- L. Vegard {Z. Physik, 1922, 12, 289- 
303).— By the employment of the Debye powder method, the 
positions of the atoms in the chlorate and bromate crystals have 
been determined. The parameter values lead to a very simple 
grouping of the atoms in space which is in agreement with the 
volume conditions. As was recognised by Bragg, the space lattices 
are based on the face -centred cube, but none of the atom centres 
themselves lies in a face-centred arrangement. The atoms lie about 
trigonal axes, with the halogen and the three oxygen atoms forming 
a pyramid group. The halogen, which forms the apex of this 
group, is attached to a sodium atom along the vertical axis of the 
pyramid. Each oxygen atom is in contact with two other oxygen 
atoms, and the halogen atom in the same molecule, and with two 
sodium atoms from neighbouring molecules. The halogen atom 
is not in contact with the sodium atom. The following distances 
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obtain between the atoms in contact, /)y,_o— 2 36 A. ; i^sr-o— 
1'89 A. ; i)o-o=l'20 A., whereas, according to Bragg, these dis- 
tances should be 2*42 A., 1-84 A., and 1‘30 A., respectively. The 
arrangement of the oxygen atoms is quite different from that 
ascribed to them by Koltmeijer, Bijvoet, and Karssen {K. Akad, 
Weiensch. Amsterdam, 1921, 23, 644—653). The intensities of the 
lines calculated on the basis of the above structure is, however, in 
agreement with the experimental values. 

Both the chlorine and sodium atoms are displaced towards the 
angles of the unit cube, and this involves a rotation of the pyramid 
group about the pyramidal axis. Since this rotation can occur in 
two directions, the occurrence of optical activity is accounted for. 
This rotation does not occur in the isomorphous group of nitrates, 
although these crystallise in the same system as the chlorate and 
bromate. These substances are, however, inactive. Formulas 
based on the assumption that contact between the atoms in the 
crystal indicates the positions of the valency forces are not in 
accordance with chemical ideas. It is therefore concluded that 
crystal structure pves very little clue to chemical constitution. 
The volume conditions governing the packing of the atoms in the 
crystal, and not the chemical forces, are the deciding factor in the 
atomic arrangement, W. E. G. 

The System Sodium Sulphate-Sodium Chromate-Water. 

II. Yukichi Osaka and Ryohei Yoshida {Mem, Coll. Sci. 
Kyoto, 1922, 6, 49— 54).— This work is a continuation of that of 
Takeuchi (A., 1916, ii, 31), and the equilibrium of the sodium 
sulphate-sodium chix)mate system has now been studied at 28°, 
31°, and 33°. At 28° and 31°, the chromate exists as tetrahydrate 
and its solubility in the sulphate as decahydrate decreases aa the 
temperature rises, the molar fraction being 0-16 at 28° and 0-04 
at 31°. The solid solution obtained by Takeuchi at 25° having the 
composition 2Na2SO4,Na2CrO4,30H9O was not a definite com- 
pound. At 33°, no solid solution of the decahydrates exists. 

E. H. R. 

Some Slap^ from the Clausthal Silver Furnaces. A New 
Family of Silicates of Composition R^i207. Kurt Hofmann- 
Degen {Sitzungsber. Heidelberger Akad. IViss., 1919, [A. 14] ; from 
Chm. Zenir., 1922, iii, 1248 — 1249). — Cavities of slag from the 
Clausthal silver works contain a zinc bearing iron-calcium olivine 
(Fe^i04 50'9%, Zn2Si04 2*7%, Mg2Si04 5*1%, Ca^i04 41*2%) 
having a : 6 : 0=0 4371 : 1 : 0 o768, and refractive indices yi, 1*7430, 

1*7340, and «!> 1*6958, and also a tetragonal silicate mineral called 
‘‘justite.” Justite has the composition {Mg,Fe,Zn,Mn,Ca)3Si207, 
where Ca : (Mg,Fe,Zn,Mn) = 1:1. Its refractive indices are C|,=: 1*6581 
aJid wd 1-6712. It resembles the naturally occurring hardystonite, 
(Ca,Zn)3Sij07. A slag from Bochum consisted of tetragonal crystals of 
the composition (Ca,Mg,Fe,Mn)jSi207, where Ca : (Mg,Fe,3dn)=2 : 1. 
The tetragonal slag silicates including hardystonite form a well- 
defined isomorphous group of the type R^SigOj. G. W. E. 
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Binary Lead Alloys. J. Gobbel {Z. MeUxUk., 1922, 14, 367-. 
366, 38S-394, 42^-432, 449-456).— The hardness and density 
of alloys of lead with sodium, magnesium, arsenic, antimony, 
cadmium, tin, mercury, and bismuth have been determined. The 
hardening effect of small quantities of these elements decreases 
in the order named. Very small quantities of sodium and mag- 
nesium have a considerable effect in increasing the hardness of 
lead, the soHd solution of sodium in lead containing about 1% of 
sodium having a BrineU number of 35 against 5 for pure lead 
(cf. J.8.C.L, 1923, March). A. R. P. 

Topochemical Processes. The Conditions of Formation 
and the Forms of Lead Oxide. V. Kohlschutter and H. 
Roesti (Bcr., 1923, 56, [R], 275— 288).— The formation of the 
yellow and red modifications of lead oxide during the course of 
the following reactions has been studied; (i) precipitations in 
which a change in the nature of the product may be expected as 
a consequence of alteration of the temperature, concentration, and 
nature of the solution ; (ii) the oxidation of metallic lead beneath 
water by oxygen; (iii) the pseudomorphic transformation of solid 
lead salts; (iv) the thermal decomposition of compounds of lead 
oxide, and (v) the oxidation of lead vapour and rapid condensation 
of the product. 

The yellow variety of lead oxide is produced when the com- 
pound is immediately formed from molecular solutions or by the 
oxidation of lead vapour. On the other hand, the red modification 
is obtained by reactions in which water plays a part through the 
hydrate, SPbOjH^O, and thus through a solid compound. This 
reaction is observed only when the hydrate is in a suitably dis- 
perse condition in which a certain spatial compression appears to 
be essential; it does not occur with the recognisably crystalline 
hydrate. The process therefore involves a well-marked topo- 
chemical factor. The formation of the red variety by the thermal 
decomposition of lead oxide or hydrate can be explained from the 
same point of view, if it is assumed that the oxide molecules, after 
rupture of the molecules, more readily form complexes by reason 
of their proximity to one another than they arrange themselves to 
the elements of the yellow variety which is favoured by separation 
from solution or from the gaseous phase. 

The formation of the red variety through the hydrate appears 
to indicate a difference in the complexity of the molecules of the 
two forms. The assumption is made that the condensed molecule 
which is already present in the hydrate, 3 PbO,H 20 , remains intact 
during the formation of the red oxide. When, therefore, the 
latter is produced by the dissociation of a solid compound, a coales- 
cence of several molecules must have occurred which is favoured 
by topochemical conditions. In solution, on the other hand, the 
simple lead hydroxide, Pb(OH) 2 , is present, and hence a simpler 
molecular formula may be assigned to the yellow lead oxide 
obtained therefrom. 

The simultaneous production of the two oxides from solution 
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densation of several simple molecules to the complex aPbTpbfoHr 

’ H. W. “■ 

,re?<r!T9it‘?;"Sss'ii iS’‘sr,'* ,“■ '■“* 

absorption of oxygen by copper ie about 350'" • 

S’i3“4e'r&“ “ 

U. W, R. 

Topochei^al Reactions. Homologous and Substituted 
Forms <rf Reduction. V. Kohlschuiter and Vn Sbdel 
LsovioH {Z. Elekrochem., 1923, 29, 30-^- of this vol' ii irn' 

^iTtrT 1 tydroxide have been exaS 

«ith the object of ascertommg to what extent the form is main- 
tamed m which the hydroxide was produced when topochemical 
changes take place. Nme varieties of copper hydroxide were 
mvestigated and ^ topochemical changes leaLg (iecX toTew 
substances the foUowmg reactions were examined. Spontaneous 
formafaon of oade, conversion into sulphide by means of hXZ 
sulph^e, and the further conversion to cuprous sulphide theSon 

» P«™“de forms cup^^xide 
mth the hberation of oxygen, the reduction to cuprous oxide with 
hyebazme, and the formation of basic salts by the actirof Ton 
centrated solutions of potassium chloride. The various forms of 

ri’ranfbvXir'hT^''^^'^ change^ to 

oxide, and by their behaviour as suspensions. The observation of 

the velyity of sedimentation served also for the investigation of 
the products of the reactions. It is shown that there is I definite 
connexion betwren the form of the initial material, the course of 
the reaction, and the form of the product. The form of the initial 
fnms"H conditioned largely by the velocity of formation The 
tom of* “btamed by changing the determining con- 

wh erh ^ reaction constitute a /orm-wLyowa series, {rom 
»hich by means of topochemical reactions other form-hoiSlou™^ 
«nes may be produced. The members of these series corres^nd 
mth those of the first in behaviour and form. J F S 
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change of anode potential was followed by means of a normal 
electrode, HgiHgOlNaHCOj (46 g. per litre), for which the constant 
potential (^h^o) is 0*433 volt at 15“. 

The electrolysis of a solution of carbon dioxide (saturated at 
20 atmospheres pressure), using a copper anode, results in the 
formation of a green carbonate. No azurite is formed, “Black 
copper,” an unstable modification of the metal which rapidly 
passes into red copper, particularly in presence of acid, is deposited 
on the cathode. 

The electrolysis of a solution of sodium silicate, using a copper 
anode, gives an insoluble silicate superimposed upon cuprous 
oxide. The formation of the latter was not prevented by using 
a water-cooled anode, and was therefore not due to secondary 
changes resulting from local heating. 

The formation of cuprous salts by a reversible reaction occurring 
in solutions of cupric sulphate also occurs with cupric nitrate. 
The latter, in the presence of metallic copper, in the cold and under 
the influence of an electrical current, or at higher temperatures in 
the absence of a current, gives rise to a cuprous salt, oxidisable 
with potassium permanganate. For a N/o-soIution at 97°, the 
concentration of cuprous ions is 5x10“* g. per litre, and 
[Cu"]/[Cu*p=5 X 10®. Such solutions regenerate the oxide 
2 CuN 03+H20 ^Cu 20+2HN03. A similar hydrol^^is seems to 
occur when copper is in contact with the cupric salts of a weak 
acid, which may explain the formation of cuprous oxide on the 
anodes as described above. 

When copper is left in contact with an aqueous suspension of 
its carbonate in a closed vessel in complete absence of air, etc., 
cuprous oxide is formed after a short time in the cold. (This 
points to the intermediate formation of cuprous salts, and may 
explain the occurrence of cuprite in minerals containing native 
copper and malachite.) Copper silicate and copper, under similar 
conditions, also give rise to small but appreciable quantities of 
cuprous oxide. E. E. T. 

Surface Tension of Mercury in Contact with Oxygen. 
J. Palacios and E, Lasala {And. Fk. Quim., 1922, 20, 505— 
508; cf. A., 1921, ii, 304).— The surface tension of freshly-distilled 
mercury in contact with oxygen does not decrease and is practically 
the same as in a vacuum. In contact with air, however, the surface 
tension gradually decreases. G. W. R. 

Separation of Mercury into Isotopes in a Steel Apparatus. 

William D. Harkins and S. L. Madorsky (Nature, 1923, 111, 
148). — An apparatus is figured and described by means of which 
long-continued and repeated fractional vaporisation from a steel 
trough in a vacuum at low pressures can be effected. It has thus 
be^ found possible to obtain a difference of 0-1 unit in the atomic 
weight of mercury. Cooling by ice w*as employed. A. A. E. 

Bilatoxnetric Study of the Alloys of Aluminium with 
Magnesium and Silicon. A. Portevin and P. Chevenard 
rend.y 1923, 176, 296— 298).— The dilatometric curves 
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^°F M alloy containing 0-95% of magnesium 
**®“ originally anne^d and 
then submitted to ten successive thermal cycles. The final tem- 

'^®ating was increased until at the 
seventh heatmg the aUoy commenced to melt. In curves three to 

“if’ * contraction of the 

alloy due to gradual solution of magnesium silicide, and on cooline 
precipitetion of the silicide m marked by a progressive expansion, 
which IS, however, retarfed and incomplete, so that there is a 
‘j g'^oater the higher the temperature 
to which the alloy was heated. After these thermal cycled there- 
fore there is, in increasmg amount, an excess of silicide in solution 
resulting m a more and more accentuated tempering effect. 

The phenomenon of spontaneous return at the ordinary tern, 
perature can also be studied by means of a differential dilatometer 
and curves are given for the above alloy. Experiments condueted 
between 20“ and 80“ show that the velocity^orpredpiuriofof 
the silicide mcrews Mcording to an exponential law of the tern- 
perature and doubles for an interval of about 10”. W. G 

Hydrates and Hydrogels. I. Alumimum Hydroxide. 

Heinrich Kraut {Ber., 1923, 56, 
the appHcation of aluminium hydroxide 
L j enzymes, variations in activity are observed 

which do not appear to 1^ simply related to the dispemivity of the 
hydrogel. The present investigation is concerned with the possi- 
bility that the vaneties of aluminium hydroxide obtain^ by 

of aluminium 

oxide, and the relationship between the chemical properties of the 
varieties and their adsorptive capacity for enzymes 
yuminium hy^xirie has been obtoined by four different 
metho^, for he full details of which the original communication 
must be consulted. Variety A is prepared by precipitating alutuin- 
lara sulphate solution with concentrated ammonia and protracted 
heating of the precipitate with ammonia; it is a pale yelW 
plastic mass. Vanety B, a very pale yellow, plastic, viscous mass! 
lb obtained simiJarly to A, but the protracted heating is omitted 
vanety 6 is prepared by the dialysis of aluminium 
hlonde with frequent addition of small quantities of ammonia 
g mst running water ; it is related chemically to B, but in ad- 
sorptive capacity more closely resembles A.) Variety C is nure 
W ‘® and very finely divided ; it is obtatoed 

solution "'ith dilute ammonia 
«i hout protracted heatmg. Variety D, which is pure white in 
ri carl? ooarsely powdered is obtained by passing a slow stream 
\^''‘t*tion of potassium aluminate. The 
vZl ™rieties towards sodium 

yfexide (1%). warm acetic acid (120b), and hydrochloric acid 
U/o, lo/o, and 35%) is desenbed in deUil. Variety B apDeara 
decidedly acidic, but loses this property to a^n- 
iderable degree when subjected to protracted heating owing to , 

7—2 
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conversion into A. Basic properties are most pronounced in JD. 
The differences in behaviour cannot be explained on purely chemical 
or purely chemico-colloidal p’ounds. Different chemical^ ^ypC8 
certainly exist, but their behaviour is as yet insufl&eiently elucidated. 

The desiccation of the varieties when preserved in a desiccator 
over sulphuric acid has been studied ; the process tak^ place very 
slowly. It is only possible to state that it is thus shown that the 
different gels contain a number of different chemical hydrates. 
The step-wise dehydration at gradually increasing temperatures 
has ako been examined, and for this purpose a special form of 
apparatus is figured and described in the text. Definite steps in 
the dehydration appear to be indicated. 

The adsorptive capacity of the different varieties for invertin 
and lipase has been examined. This appears to be affected to a 
very marked extent by the dilution of the solution. Invertin is 
accompanied by substances which greatly inhibit adsorption from 
concentrated solution, but have a much less pronounced action in 
dilute solution. A similar reaction is not shown by the companions 
of lipase. Invertin is only adsorbed to a slight extent by variety 
D, as would be expected from the physical properties of the micro, 
ciystalline, coarse material. Whereas, however, A and B are 
very similar with regard to dispersivity, the latter, which is the 
more active chemically, is the more highly absorbent. The most 
surprising result is the high adsorptive capacity of C, which, in 
spite of its finely divided, non-plastic character, is superior to 
either A or B. A simple relationship does not exist between the 
colloidal properties of the aluminium hydroxides and their ad- 
sorptive capacities. Two different factors, the surface action and 
the differing chemical properties of the products, appear to be 
involved. These two factors, however, have not the same influence 
with all enzymes, since the relative activity of the aluminium 
hydroxide preparations towards invertin is not the same as towanh 
lipase. H, W. 

Cobalt Complexes. Werner's Formulds and their Experi- 
mental Signification. P. Job (Bull. Soc. chim., 1923, [iv], 
33, 6—21). — A lecture delivered before the Societe Chimique de 
France. G. F. M. 

The Catalytic Decomposition of Hexamminecobaltichloride. 

Robert Schw^arz and Walter Kronig (Ber., 1923, 56, [5], 
208 — 214). — In a previous communication, Schwarz and Bausch 
(A., 1921, ii, 404) nave drawn the conclusion that the interaction 
of hexamminecobalti- and chloropentamminecobalti -chloride solu- 
tions on alkali silicates is accompanied by the displacement of the 
ammine groups by the silicate complex. This conclusion is now 
found to be due to an analytical error. The process only causes 
the formation of silicates and the silicate -com pounds which have 
been described should be deleted from the literature. Slow decom- 
position of hexamminecobaltichloride solutions is caused by silicic 
acid gels, but the quantitative nature of the process is difficult to 
* follow, and the change is more readily observed in the presence of 
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nXe ktoatln* oTif decomposed in the presence 

of the Mter at 20 , cobalt and ammonia being adsorbed, leavine a 
mixture of unchanged hexamminecobaltichloride and chloropent- 

?*= indLateyf^iJieX^e'JIatS 

“ L “r solutions of the luteochlonde are 
ex|»sed to the .light of a mercury lamp, Like the action of char- 
coal. It 18 inhibited by feeble acidity of the solution 

r J^snlntinn”"”* purpureochloride is observed in 

1% solution, at higher concentrations, the ion rCofNH n++-r 

becomes more stable whereas in more dilute solutiL Lctten HI 

'‘"'ouiit of carbon, the cobalt 
,s completely adsorbed from a 0-5% solution of the luteochloride 
and a solution of ammonia remains. With increasing concentration 
of the solution, the quantities of ad.sorbed cobalt diminish whereas 
those of ammonia rapidly become constant. Contrary to the usud 
adsorptive process, the absolute amounts of adsorbed cobalt 
dimmish with increasing concentration of the solution; the pheno- 

11 . w. 

. Magnetic SusceptibiUty 

of Chrome Md ChMmyl Salts. B. Cabkbra and S. ftii'A de 
1922, 20, 509— .518; cf. A., 1922 
11 , 612).— bolutions of chromic sulphate which when freshly pre-’ 
pared give no sulphate reaction undergo change on keeping, wLreby 
electrical conductivnty and sulphate reaction show a parallel in 
crease. No appreciable variation m magnetic susceptibihty, how- 
solutions of chromyl sulphate, on 
the other hand, an increase in magnetic susceptibility is observed 
The change is supposed to consist of two successive uniraolecular 
reactions, namely, [(SO^l.Cr^O] ^ S 04 [,S 0 ,Cr 20 ] -> (SO,),[Cr,01 
The quantitative aspect of these reactions is discussed. ^ ' 

G. W. R. 

Determinations of the Density of Metals and Alloys at 
agh Temperat^s. III. The System Tin-Bismuth^ K 

bORNEMANN and Paul Siebe [Z. Metallk., 1922 14 329-334) — 
Re specific volumes of tin, bismuth, and tin-hismidh alloys have 
tieeu determined at temperatures u]) to 900°. In every case the 
loluiue is directly proportional to the temperature. Tin c.xp’ands 

1 ( 10 ? melting, and bismuth contracts 3«{, (cf. J,S C I 

iU, 229a). p_ 


S 3 rstem Tin- Arsenic. 
123,214-223). 


Qasim Au Mansuri (T., 1923, 


Complex Compounds of Tin. Hydrolysis of Stannic Chloride 
» 20, 486-490).— Stannic chloride reacts with four mole- 
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cules of sodium hydroxide, giving a complex of the composition 
[SnCl 2 ( 0 H)j]Na 2 , which can also be obtained by the reaction of 
one molecule of orthostannic acid with two molecules of hydro, 
chloric acid and sodium hydroxide. Potassium chlorostannate in 
1% solution is completely dissociated into stannic chloride and 
potassium chloride. The dissociation is partly prevented by the 
presence of a large excess of potassium chloride. Attention is 
directed to the possibility of a series of complexes intermediate 
between chlorostannic acid, HgSnClQ, and the hydrated stannic acid 
H^SnfOHle. G.W. R, ' 

Preparation of Pure Zirconium Oxide. Hermann von 
Siemens and Herbert Zander (ITm. VerdffentL Siemens Aon. 
zem, 1922, 2, 484-488 ; from Chem. Zenir., 1923, i, 21).— A Brizilian 
zircon mineral containing ZrOg 67*8%, Si02 22 '2%, Fe^Oj.TiO, 
8’7%, is mixed with 25% of carbon and treated with a stream of 
chlorine at 1000—1200°. From the mixture of chlorides thus 
formed, zirconium oxychloride is obtained by crystallisation from 
aqueous solution. Ignition of this in air yields zirconium oxide 

G. W. R. 

PuriRcation and Analysis of Zirconium Dioxide. F. G. 

Jackson and L. I. Shaw (J. Amer. Chem. Soc., 1922, 44, 2712— 
2714).— With the object of purifying zirconia for the investigation 
of this substance as a refractory, and particularly with the object 
of removing low melting impurities, the authors have investigated 
methods of purification. It is found that zirconia is best dissolved 
by fusion with a mixture of borax and sodium carbonate. The 
fusion, after treatment with dilute hydrochloric acid, cannot be 
separated from the insoluble residue by direct filtration. It is 
found that by precipitating the zirconium and other metals as 
hydroxides in the unfiltered solution the insoluble residue is en. 
tangled in the precipitate and may then be filtered and washed. 
The hydroxide can then be dissolved on the filter* paper by warm 
dilute hydrochloric acid and on repeatedly pouring the filtrate 
through the filter-paper a clear filtrate may be obtained. This 
contains all the iron, aluminium, and zirconium and most of the 
titanium present in the original material. The solution of chlorides 
is diluted, and treated with the calculated amount of sulphuric 
acid. A gelatinous precipitate of basic sulphates of zirconium 
and titanium is obtained, whilst the whole of the iron and alumin- 
ium, and some of the titanium and zirconium, remain in solution. 
The solution is heated, but not boiled, with constant stirring to 
coagiilate the precipitate, which is filtered and washed until tk 
washings give no reaction for iron with ammonium thiocyanate. 
This process, which is slow and tedious, is efficient for removing 
iron, aluminium, and silica, but does not remove much of the 
titanium. j. p. g. 

Reaction of Methane and of Acetylene with Zirconium 
. Tetrachloride. F. P. Venable and R. 0. Deitz (J. Elisk 
MiichcU Sci. Soc.f 1922, 38, 74— 75). — Zirconium tetrachloride 
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reacts wi^ ammonia, phosphine, and hydrogen sulphide, forming 
compoun^ which, when heated, yield zirconium nitride, phosphide, 
and sulphide, respectively. Zirconia reacts with carbon at a high 
temperature, forming the carbide ZrC. The interaction of zircon- 
ium tetrachloride with methane ^ves rise to three distinct solid 
products, namely, black particles, light brown particles, and colour- 
less masses with black inclusions. The first, which was present in 
small quantity, contained 32*09% C. The reaction with acetylene 
begins on gentle heating and is exothermic. 

Chemical Abstbacts. 

Isolation of the Oxide of a New dement. Alexander 
Scott (T., 1923, 123, 311—312). 

The New dement Hafnium. D. Coster and G. Hbvesy 
(iVoiwre, 1923, 111, 182 ; cf, this vol., ii, 80). — In order more 
accurate^ to estimate the amount of hafnium in the samples 
examined, a known quantity of tantalum (73) was added and the 
intensities of the lines were compared. A large number of zircon- 
ium minerals have been examined, and all have been found to 
contain between 5 and 10% of hafnium. Moreover, a chemical 
method of separation (details of which are not given in the present 
brief communication) has resulted in the production, on the one 
hand, of a substance containing about 50% of hafnium, and, on 
the other, of zirconium which did not yield any hafnium lines. 

A. A. k 

The Element of Atomic Number 72. G. Urbain iComvt. 
rend., 1923, 176, 469 — 470) ; G. Urbain and A. Dauvillier 
1923, 111, 218 ; cf. this vol., ii, 80, and preceding 
abstract). The lines observed in the high-frequency spectra of 
zirconium minerals by Coster and Hevesy appear to be identical 
with those previously observed in the case of ytterbia by Urbain 
(A., 1911, ii, 115; also A., 1922, ii, 505, and Dauvillier, A., 1922, 
ii, 463). Priority is therefore claimed for the name “ celtium,” 
then given te the element producing the lines in question, as againk 

hafnium. It is, however, admitted that to celtium was incorrectly 
ascribed properties intermediate between those of lutecium and 
scandium. Moreover, other cases are quoted in support of the 
contention that it is not impossible for a quadrivalent element, such 
as that under consideration, to be present in the mother-liquore 
after fractionation of the rare earths. A. A. E. 

The New Element Hafnium. D. Coster and G. Hevesy 
[}iaiure, 1923, 111, 252), — A reply to Urbain and Dauvillier (pre- 
c^ng abstract). — Hafnium is considered to differ from celtium in 
that there is no difficulty in separating the former from contents 
of rare earths, nor does it appear to yield the characteristic optical 
spectrem ascribed by Urbain to celtium. It is maintained that 
the X-ray spectmm of hafnium is not coincident with that de- 
scribed by Dauvillier, The hafnium content of the earth s crust 
18 estimated to be more than 1 part per 100,000. A. A. E. * 
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Germanium. IV. Germanium Tetraiodide. L. M, 

Deiwis and F. E. Hancb (J. Atmt. Chem. Soc., 1922^ 44, 2854— 
2860; cf. A., 1922, ii, 160, 302),— Germanium tetraiodide is pre- 
pared by passing iodine vapour in a current of carbon dioxide 
over crystalline germanium heated at 250 360 . The tetraiodide 
sublimes and a deposit of yellow and red crystals and a red liquid 
are formed in the cooler parts of the tube. Between the boat 
containing the germanium and the red iodide a small deposit of 
yellow crystals formed; these are gemanous iodide, Gelo, which 
crystallises in the hexagonal system with angles of 120 . German- 
ium tetraiodide at the ordinary temperature is of the colour of 
coral when in lump form ; when powdered, it has an orange colour. 
The colour depends on the temperature, at —185*’ it is canary, 
yellow; -50°, buff; -10°, orange; +35°, salmon; +50°, brick ■ 
red; +90°, red, and +144°, ruby red. It melts sharply at 144° 
to a ruby-coloured liquid. It forms regular octahedra and has 
4-3215. Concentrated sulphuric acid has no action on it, and 
since all other liquids examined either dissolve or decompose it, 
the density was determined by means of sulphuric acid. German- 
ium tetraiodide sublimes at temperatures just above the melting 
point without dissociation, but at 440° dissociation occurs according 
to the equation Gel 4 z:: Gelg+Ig. It is practically unchanged 
when exposed to air for five months, but is decomposed by a small 
quantity of water, giving germanium dioxide. Cold concentrated 
sulphuric acid ])roduces no change in it in twenty-four hours, but 
on heating at 80° there is a slow liberation of io<hne. It is slowly 
dissolved by cold 1 : d-potassium hydroxide, concentrated nitric 
acid turns it black with liberation of nitrogen dioxide, and con- 
centrated hydrochloric acid dissolves it very slowly. Concentrated 
ammonia solution decomposes it to form a white solid which is 
soluble in water, vliilst dry gaseous ammonia slowly converts it 
into a wliite po\\der which i.s soluble in water. Germanium tetra- 
iodide dissolves in the following solvents, giving solutions of the 
colours named; in all cases the solutions were quite unchanged 
after keeping for four months : benzene, reddish -orange ; carbon 
disulphide, reddish-orange; methyl alcohol, deep orange; ethylene 
dichloride, light orange; chlorobenzene, reddish-orange; carbon 
tetrachloride, light orange; ethylene glycol, light yellow, and 
ethylene chlorohydrin, light yellow. It is also dissolved by the 
following solvents, giving solutions varying in colour from deep 
orange to pale yellow, but in every case a slow decomposition takes 
place : hexane, amyl alcohol, chloroform, nitrobenzene, light 
petroleum, butanol, and acetic acid. Many .solvents decompose it 
at once. J. E. S. 

Measurements of the Density of Metals and Alloys at 
High Temperatures. IV. The Systems Antimony-Zinc 
and Aluminium-Antimony and the Metals Silver and 
Magnesium. F. Satjerwald (Z. MeiaUk., 1922, 14, 457— 
461). — The specific volumes of zinc-antimony alloys are greater 
flian the values calculated from those of the two metals, both at 
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ordinary and at elevated temperatures, and a maximum value is 
obtained at a composition corresponding with Zn 3 Sb 2 . Aluminium- 
antimony alloys show deviations from the calculated values only 
at the ordinary temperature, an abrupt change occurring at the 
composition corresponding with AlSb. At 1000°, this compound 
is decomposed and the specific volume of any alloy may then be 
calculated from those of its constituents. The specific volumes of 
silver at temperatures up to 1100 ° and of magnesium at 780° have 
been determined [cf, J.S.C.I., 1923, 229a]. A. R. P. 

Examination of the Alleged Antimonious Hydroxides. 

Charles Lea and John Kebfoot Wood (T., 1923, 123, 259— 
265). 

The Crystal Structure of Bismuth. L. W. McKebhan 
(J. Franklin InsL^ 1922, 195, 59 — 66 ). — New data have been 
obtained using the powder method and the JC-rays of molybdenum. 
The results are best explained by means of a simple rhombohedral 
space lattice, with a set of rhombohedral axes, mutually inclined 
at 57“ 16'. From the absence of any planes attributable to (422)', 
(330)', and (411)', it is deduced that the bismuth atoms are not 
uniformly placed along the trigonal axis. The distances between 
adjacent atom centres have bwn calculated, and are shown in a 
diagram. W. E. G. 

The Anode Oxidation of Gold. III. Fr. Jibs a and Or, 
Buryanek [Chem. Lisiy, 1922, 16, 328—330; cf. A., 1922, ii, 713, 
this vol., ii, 80). — It is concluded that the oxidation of gold anodes 
in dilute sulphuric acid takes place in four stages. The first, which 
requires the least E.M.F., is the solution of gold in sulphuric acid, 
to form aurous sulphate. This is hydrolysed in the second stage to 
auric hydroxide, 2 AU 2 SO 4 + 2 H 2 O — > 2 Au( 0 H)S 04 +E^S 04 -f- 2 Au; 
Au(OH)S 04 — ^ Au(OH).j-|-H 2 S 04 . In the third stage, the gold 
again dissolves in the acid, this time forming auric sulphate, which 
also undergoes hydrolysis in dilute solution, going first into the 
basic sulphate and then into auric hydroxide, as before. In the 
fourth stage, the tervalent gold becomes quadrivalent, forming 
AuO.^. Since at the ordinary temperature the dissociation pressure 
of this oxide is above one atmosphere, it decomposes, liberating 
oxygen and forming auric oxide. The four stages may be thus 
shown : I. Au — > Au* ; II. 3Au* — > Au‘"+2Au ; III. Au ^ Au*” ; 
IV. Au“‘ — ^ Au’”‘~>Au*’‘. 

The hydrolysis of the aurous sulphate explains why oxidation 
to bivalent gold docs not take place. It is found, generally, that 
a gold anode in dilute sulphuric acid exhibits typical passivity, 
aud that oxidation to auric oxide proceeds without the formation 
to any appreciable extent of intermediate products. The speed 
with which gold anodes, in the presence ot lower degrees of oxid- 
ation, become passive is so great that it is impossible to isolate 
any intermediate oxidation product. The solubility of auric 
hydroxide increases with the concentration of the acid, wliilst the 
passivity of a rotating gold anode decreases. Since with a stationary 

7 * 
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anode the final passivity in concentrated acid is greater than in 
dilute, it is only possible to show the existence of the intermediate 
stages Au’ and Au”’ if a rotating anode is used. The existence of 
auric dioxide (AUO2) is proved beyond doubt by the dischai^e 
curve and the depolarisation curve given in the original. R. T. 


Mineralogical Chemistry. 


Parsonsite, a New Radioactive Mineral. Alfred Schoep 
{Compt. rend., 1923, 176, 171— 173).— The green colour of some 
specimens of torbernite from Kasolo, Katanga, Bel^an Congo 
(A., 1922, ii, 155), is obscured by a brown powder. This is readily 
separated by washing in water, and consists of minute crystals 
(monoclinic or triclinic) with 6'23, /i >T99. When heab^, it 
turns yellow and fuses to a black bead ; it is readily soluble in 
acids. Analysis gave : 


PbO. CuO. UO 5 . P 2 O 5 . 

44-71 0-25 29-67 l.'i-OH 

AI 2 O 3 . CO^. Insol. 

1-23 119 1‘51 


TeOj. M 0 O 3 . CaO. 

3-01 0-43 0*63 

HjO. Total. 

1-5G 99-47 


Deducting impurities (copper due to admixed torbernite) the formula 
is 2Pb0,U03,P205,H20. Tellurium and molybdenum were de- 
tected also in the torbernite; and the pitchblende from Kasolo 
contains selenium and molybdenum, L. J. S. 

Presence 0 ! the Element No. 72 (Hafnium) in Malacon 
and Alvite. V. M. Goldschmidt and L. Thomassen {Norsk 
Geologisk TidsshrIJt, 1923, 7, 61 — 68). — The relation of element 
72 to zirconium suggested the examination of some anomalous 
zircon-like minerals by the method of X-ray spectrum analysis 
(A. Hadding, A., 1922, ii, 780, 855), using a rock-salt crystal 
turned by clockwork. Malacon from Hittero, Norway, showed the 
lines of zirconium, element 72, iron, manganese, yttrium, and trace 
of tungsten. Alvite from Kragero, Norw’ay, showed the lines of 
zirconium, strong 72, iron, manganese, aldebaranium, yttrium, 
weak thorium, and perhaps traces of cerium and tungsten. The 
formula of alvite is written as (Zr,72,Th)02,Si02. L. J. S. 

Meteoric Iron from Glasgow, Kentucky. George P. 
Merrill (Amer. J. Sci., 1923, [v], 5, 63 — 64; Chem. News, 1923, 
126, 63 — 64). — Two much-oxidised masses weighing about 25 and 
20 Ib. were recently ploughed up. The structure is that of a coarse 
octahedrite. Analysis by J. E. Whitfield gave : 


Pe. 

Ni, 

»Co. 

S. P. 

C. 

Cl. 

70-63 

7-27 

0-62 

0-11 0-12 

0-06 

0-36 


Fe,Ni 

oxides. 

SiOj. 

Ign. 

Total. 



1922 

trace 

l- 6 o 

100-04 
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The percentege of chlorine corresponds with 0-62% of lawrencite 
(FeClj). This is high and accounts for the ready disintegration 
of the material which is difficult to arrest. L. J. S. 

Meteoric Iron from Somerset County, Pennsylvania 

Geome P. Merrill {Amer. J. 8ci., 1923, [v], 5, 175— 176).— An 
oxidised mass of about 18 kg. was ploughed up in 1922 on Allegheny 
Mountain, and is called the New Baltimore iron. It is an irregularly 
granular m^, readily breaking into fragments; and it therefore 
probably belongs to the same fall as the Mt. Joy iron found 90 miles 
away. Analysis by J. E. Whitfield gave : 

P- Sl C. Total 

93-256 6-420 0-325 0-037 0-010 0-015 100-063 

Copper, manganese, and sulphur are absent. L. J. S. 


Analytical Chemistry. 


New Vessel for Electrometric Titration. W. T. Bovib 

{J. Amer. Chem, Soc., 1922, 44, 2892 — 2893). — A new form of glass 
vessel for use in electrometric titrations is described. The vessel 
a capacity of about loO c.c. ; it is oviform in shape and at its 
wider end is fitted wdth four tubulures, one in the exact centre 
being for the burette jet and the other three situated at equi- 
distant points on a circle being for the hydrogen electrode, calomel 
electrode and hydrogen inlet, respectively. The vessel is attached 
to a stout glass rod at its lowest point which slips into a hole in a 
heavy support. J F S 

Some Applications of Oxygen Electrode, Air Electrode, 
and Oxidation Potential Measurements to Acidimetry and 
Alkalimetry.^ N. Howell Furman (J. Amer, Chem. Soc,, 1922, 
44, 2685— 2697).— An oxygen or air electrode, constructed in the 
manner generally adopted for a hydrogen electrode, may be used 
for the titration of the acid or alkali in the presence of oxidising 
agents such as potassium dichromate or potassium permanganate. 
The method yields accurate results, and by using an empirical scale 
the E.M.F. readings of the cells are built up as indicated. Platinised 
platinum j oxygen’] acid or alkaline solution of an oxidising agent! 
calomel-electrode ; will serve to give a quantitative indication of 
the hydrogen -ion concentration. J. F. S. 

Mixtures of Tartrates and Phosphates as Bufiers. An- 
ta^nistic Action of Calcium Chloride. L. J. Simon and 
{Compt. rend., 1923, 176, 136—138; cf. A., 1922, ii, 880).— 
The addition of calcium chloride exerts inverse effects in the neutral- 
isation of tartaric acid and phosphoric acid. In the case of tartaric 
8^id, the neutral zone, as l^tween helianthin and phenolphthalein 

7*— 2 
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as indicators, tends to disappear, whilst in the case of phosphoric 
acid it is doubled. This phenomenon is additive, and if the two 
acids are mixed in equimolecular proportions the neutral zone and 
the correlative buffer effect are invariable, W. G. 

Method for the Micro-estimation of Chlorine in Blood. 

Paul Iveesen and M. J. Sohiehbeck {Ugeskr. laeger, 84, 454r~- 
456; from Ch&m, ZentT,, 1922, iv, 1076).— C.c, of blood is added 
to 0*8 c.c. of O'liV-sodium hydroxide and 4 c.c, of 0-45% zinc 
sulphate solution. After heating for three minutes, the liquid is 
filtered and treated with. 0*2 c.c. of 29% nitric acid and 1 c.c, of 
O-OlA-silver nitrate solution. When the precipitate has settled, 
the clear supernatant liquid is titrated with 0‘005iV-ammonium 
thiocyanate in the presence of one drop of saturated iron ammonium 
alum solution. G. W. R. 

Bang's Method for the Micro-estimation of Chlorine. 

Paul Ivebsen {Ugeskr. laeger, 84, 456 — 458; from Chem. Zentr,, 
1922, iv, 1076).— Discordant results in the micro-estimation of 
chlorine are attributed to variations in the amount of ethyl alcohol 
used for the extraction of blood and in the method of extraction. 

G. W. R. 

The Reaction between Hypochlorite and Potassium Iodide. 

I. M. Kolthofe {Rec, trav. chim., 1922, 41, 615 — 626; cf. following 
abstract).— Hypochlorous acid to which a solution of sodium 
hydrogen carbonate has been added reacts with potassium iodide 
according to the equation 3HC10-f-P 10 3 4 3H'+3Cr, the form- 

ation of hypoiodite being a preliminary stage in the oxidation of 
the iodine. When the quantities of each substance are equivalent, 
the hypoiodite reacts with iodide, liberating iodine. The rate of 
transformation of hypoiodite into iodate depends on the hydrogen- 
ion concentration of the solution. In the presence of mineral 
acids, the end-point cannot be ascertained by means of starch, as 
no iodine-ions remain in the solution ; moreover, iodate may be 
transformed into chloro -compounds of iodine in solutions con- 
taining sulphuric or hydrochloric acid. It is stated that Klimenko’s 
method of estimation of hypochlorite and chlorine in presence of 
each other (A., 1904, ii, 205) is untrustworthy. Chlorine in sodium 
hydrogen carbonate solution may be titrated in a similar manner to 
iodine. H. J. E. 

The Titration of Hypochlorite. I. M. Kolthoff {Rec. trav. 
cJiim., 1922, 41, 740— 750).— Solutions of hypochlorites on being 
kept are transformed into chloride, chlorate, and also into chlorite. 
In estimating hypochlorite in bleaching powder by means of 
potassium iodide in sulphuric acid solution, the presence of chlorite 
introduces an error, as it reacts according to the equation ClOj'-f 
4r-f4H* — ^ 2 l 2 -j-Cr-f H^O, although chlorates have no such 
influence. Chlorite reacts very slowly, if at all, with arsenious 
acid or with potassium iodide in sodium hydrogen carbonate 
solution, so that the titration of hypochlorite may be carried out 
• accurately with either of these reagents according to Treadwell’s 
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method. In effecting the titration by Pontius’s method, the 
operation must be carried out slowly in presence of a large excess 
of sodium bicarbonate (cf. J.S.CJ., 1923, 181 a). H. J. E. 

Detection of Hypochlorites and Chloroamines in Milk 
and Cream. Philip Rupp [VM. Dept. Agr. 1922, 1114, 

1 — 5). — Pive c.c. of the milk or cream, PS c.c. of a 7% solution 
of potassium iodide, and 4 c.c. of hydrochloric acid (1:2) are 
heated in a water-bath at 85® for ten minutes, cooled, and 0*5 to 
1 c.c. of starch solution is added. The presence’ of available 
chlorine in amounts as low as 1 in 50,000 is indicated by the pale 
yellow colour of the milk below the curd changing to a light 
reddish'purple, passing through reddish -purple to a deep bluish- 
purple as the amount of chlorine is increased. Milk pasteurised, 
after the addition of hypochlorites, at 63® for thirty minutes reacts 
in the same way as raw milk. Chemical Abstracts, 

Analytical Investigation of Chlorates. P. Pocii {Anal. FU. 
Qwim.y 1922, 20, 662 — 666). — The reactions for chlorates are 
discussed. Potassium chlorate and ammonium thiocyanate heated 
together at 140 — 150® produce an orange-red mass with deflagration. 
The mass contains carbon, nitrogen, and sulphur, and when heated 
on platinum foil burns with a violet flame, leaving a small residue 
of carbon. The orange-red colour may be used as a test for 
chlorates by adding 1 c.c. of O’oA-ammonium thiocyanate to 1 c.c. 
of a solution of a chlorate and evaporating to dryness. The orange- 
red coloration is given even with 0 '00025 g. of potassium chlorate. 

G. W. R. 

A Method for the Simultaneoiis Estimation of Sulphur 
and Halogen in Organic Compounds. Clifford S. Leonard 

{J. Amer. Chem. Soc., 1923, 45, 2oi) — 257). — A detailed account 
of Klason’s method for the combined estimation of sulphur and 
halogens in an organic substance (A., 1886, 918). The material 
to be analysed is placed in a porcelain boat at one end of a com- 
bustion tube which contains in sequence a platinum spiral, a boat 
idled with fuming nitric acid, and a second platinum spiral. The 
first end of the tube has attached to it a bubbling flask of fuming 
nitric acid, and the other end is drawn out so as to dip into water 
or silver nitrate solution. The combustion is thus carried out in 
an atmosphere of nitrous fumes, and air or oxygen may be slowly 
passed through the tube. At the end of the combustion, the tube 
and its contents are rinsed with distilled water, the rinsings being 
added to the liquid in the receiving flask. In this liquid, the 
halogens and sulphur may then be estimated as is done after a 
Carius combustion. W. G. 

Micro-estimation of Sulphuric Acid and Sulphur in 
Organic Snhstances by the Benzidine Method. G. Zimsier- 
LUND and 0, Svanberg {8ven$k. Km. Tidakr.^ 1922, 34, 139 — 
146; from Ckem. Zentr.y 1922, iv, 1094). — The solution containing 
sulphuric acid is exactly neutralised and precipitated with a, 
solution of benzidine hydrochloride. The precipitate is centrifuged 
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and the total filtrate titrated with O'OSiV^-sodium hydroidde »nd 
phenolphthalein according to Bang’s method {MikrobesUmTtwng 
im Blutbesiandleilen, 1922). The sulphuric acid content is derived 
from the difference between the titre thus obtained and the titre 
of the acid benzidine solution. Directions are given for the pre. 
paration of the benzidine hydrochloride solution. G. W. R. 

Volumetric Estimation of Sulphates in Sea-water. Jos6 
Giral Pereira {Anal. Fis, Quim., 1922, 20, 577 — 585). — ^The 
method consists in boiling the solution containing an alkali sulphate 
with excess of a solution of barium chromate in O'liV-hydrochloric 
acid. Excess of calcium carbonate is added and after filtering, 5 c.c. 
of fu min g hydrochloric acid are added for each 100 c.c. of filtrate, 
followed by excess of solid potassium iodide. By the action on 
the alkali ‘chromate (equivalent to the original sulphate), iodine 
is liberated and may be titrated in the usual way with thiosulphate. 

G. W. R. 

Refractive Indices of Selenic and Selenious Acid. Hosmeh 
W. Stone {J. Amer. Chem.. Soc., 1923, 45, 29 — 3(1). — The refractive 
indices of solutions of selcnic and selenious acid in water have been 
determined for concentrations varying between 0-00% and 98'98% 
for selenic acid and 0’00% and 79T4% for selenious acid, using 
an Abbe refractoraeter and sodium light at 20°. Tables have been 
constructed giving the refractive indices of solutions of the two 
acids for every percentage value over the whole range measured. 
Using this method, the two acids may be rapidly and accurately 
estimated in solution. Selenic acid may be estimated gravi- 
metrically as follows. The .sample, 0'2— 0’5 g., is treated with 
50 c.c. of concentrated hydrochloric acid and diluted to 75—100 c.c. 
with water. The solution is heated to boiling and 30 c.c. of 
saturated aqueous sulphur dioxide solution are added. The solution 
is maintained at 90° until the red precipitate first formed turns 
black and further additions of sulphur dioxide gave no red pre- 
cipitate. After the reaction mixture had been kept four to five 
hours at 80—90°, the precipitate w^as collected on a Gooch crucible, 
and dried at 105 — 110°. J. F. S. 

Estimation of Nitric Oxide. A. Koehler and M. Mar- 
QUEVROL {Mem. Poudre^^, 1922, 19, 359—361).— Excess of oxygen 
is added to the gaseous mixture in the presence of a liquid 
secondary amine, such as ethylaniline, which absorbs the nitrous 
anhydride formed. The excess of oxygen is removed with alkaline 
pyrogallol and the contraction of volume gives the volume of 
nitric oxide. Under atmospheric pressure, ethylaniline dissolves 
its owm volume of carbon dioxide, so that if this gas is present 
considerable excess of oxygen should be added so as to keep the 
partial pressure of the carbon dioxide low. A high degree of 
accuracy is attainable. H. C. R. 

. Defection of Nitrites in Water. Rodiuon {J. Pharm. Ckim., 
J923, [vii], 27, 64 — 65). — The author concedes priority to DenigM 
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{BuU. 8ci. Pharmacolj 1914) for the use of resorcinol in sulphuric 
acid solution as a reagent for nitrites. G. F. M. 

The Detection of Nitric Acid by Ferrous Sulphate. Carl 
Faubholt {Ber.f 1923, 56, \B\ 337 — ^l). — The oustomaiy brown- 
ring test for nitric acid occasionally gives very erratic results. 
These are traced to insufficient rapidity in the reduction of nitric 
acid. The defect can be most readily remedied by the addition 
of hydrochloric acid, a drop of which (4iV^) is introduced previously 
to the addition of sulphuric acid. The brown coloration is produced 
immediately. The presence of O' 5 mg. of potassium nitrate in 
2 c.c. of solution can be detected with certainty. The limit of 
applicability of the method lies at about 0'2 mg. if control solutions 
are used to obviate the disturbance caused by the formation of 
yellow solutions of ferric chloride. 

The oxidation of ferrous sulphate in solutions containing nitric 
and hydrochloric acids appears to proceed in such a manner that 
the acids first react with one another and that the chlorine and 
nitrosyl chloride thus produced convert the ferrous into the ferric 
salt. The oxidation of ferrous sulphate by nitric acid which occurs 
at high concentrations of nitric and sulphuric acids or at elevated 
temperature in the absence of hydrochloric acid docs not occur 
to an appreciable extent under the experimental conditions. 

H. W. 

Estimation of Nitrogen in Nitrates, Cellulose Nitrates, 
and Glyceryl Nitrates by Devarda's Method. A. Kokhler, 
M. Marqueyrol, and P. Jovinet {Mem. de.9 Poudres^ 1922, 19, 
348 — 350; 351 — 355; 356 — 358). — If any ammonia is present, it 
is estimated by distilling into acid in the usual way. The contents 
of the flask are then cooled and a volume of water is added equal 
to that which has been distilled over. Twenty- five g, of finely pul- 
verised Devarda’s alloy (Al— 45%, Cii— 50%, Zn— 5%) are added 
and the flask is connected to a Kjeldahl distillation apparatus and 
hydrogen allowed to come off for fifteen to twenty minutes, after 
which it is gently boiled for ten minutes, and the ammonia formed 
is distilled into acid and estimated in the u.siial way, methyl-red 
being used as indicator. A blank determination must be carried 
out with the reagents used. In the case of cellulose nitrate, the 
ester is first hydn)ly8ed with aqueous potassium hydroxide and 
hydrogen peroxide. The temptTature must not exceed 60^ until 
all the cellulose nitrate is dissolvetl, but the liquid is afterwards 
boiled until oxygen ceases to be given off and then cooled to the 
ordinary temperature. The nitrate is then reduced with Devarda’s 
alloy as described above. The method can be applied to glyceryl 
nitrate, but to obtain accurate results the hydrolysis must be 
earned out below 40®. This is only possible with the aid of violent 
agitation. A form of glass agitator suitable for use in a conical 
flask for this purpose is illustrated. It is provided with two bulbs 
blown on the stem so as nearly to close up the mouth of the flask , 
and so prevent loss of the contents through splashing. After 
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forty minutes’ treatment, the glyceryl nitrate is completely dis. 
solved and the temperature increased to 70° for a few moments* 
The estimation is then carried out as described above. This 
method gives more accurate results than the nitron method. 

H. C. K. 

Separation of Arsenic from other Elements. N. Tartjgi 
[Gazzetta, 1922, 52, ii, 323— 332).— The quantitative separation of 
arsenic from antimony, tin, copper, lead, mercury, and iron may 
be effected as follows : the arsenate solution is heated for thirty 
minutes with hydrazine sulphate and sufficient sodium hydroxide 
to correspond with about one-half of the hydrazine. The liquid 
is then cooled and distilled for one and a half hours with concen- 
trated hydrochloric acid, the distillate, which is found to contain 
the whole of the arsenic, being collected in a flask connected with 
a Peligot tube. The arsenic may then be estimated, either gravi- 
metrically as sulphide, or after the distillate has been rendered 
alkaline to methyl-orange by means of sodium hydroxide, and then 
treated with excess of solid sodium hydrogen carbonate, by titration 
with iodine solution. T. H. P. 

[Estimation of] Silicon in Aluminium. R. Guerin {Ann, 
CJiim. Analyt.i 1923, 5, 4 — 8). — The official French method for 
estimating iron, silicon, and aluminium oxide in metallic aluminium 
is described and the composition and nature of silicon -aluminium 
alloys are discussed. A method is also given for the estimation 
of combined silicon {as aluminium silicide) and of graphitoidal 
silicon in the alloys depending on the insolubility of the latter 
form in aqua regia and its solubility in a mixture of hydrofluoric 
and nitric acids (cf. J,S.C.I., 1923, 186a). A. R. P. 

Use of Malic, Maleic, and Fumaric Acids in Volumetric 
Analysis. N. A. Lange and Harry Kline {J. Amer. Ckem, 
Soc., 1922, 44, 2709 — 2711). — The suitability of malic, maleic, and 
fumaric acids for use as standards in the titration of alkalis and 
potassium permanganate has been investigated. It is shown that 
the three acids, suitably purified, give accurate and trustworthy 
results when used to standardise sodium hydroxide or potassium 
hy(^oxide. The commercial products must, however, always be 
purified before use for the above-named purpose. In the case of 
maleic acid, the purification is effected by a single crystallisation 
from water containing four drops of nitric acid for every 200 c.c. 
of solution; after air drying, the crystals are dried to constant 
weight over sulphuric acid or in an oven at 90°. Phenolphthalein 
is the best indicator for this acid. Fumaric acid is purified and 
used in the same way as maleic acid, but in this case, owing to 
the smaller solubility of the acid, the titration must be effected 
at a higher temperature. Malic acid is purified by dissolving in 
hot acetone, filtering, adding carbon tetrachloride to the hot 
solution, and aflowing to crystallise. The crystals are air-dried 
for twenty-four hours, then for an equal time over sulphuric acid 
or for two hours at 90 — 120°. Although maleic and fumaric acids 
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may be used as standards for potassium permanganate solutions, 
they are neither as accurate nor as convenient as sodium oxalate 
for this purpose. Succinic, malic, maleic, and fumaric acids cannot 
be used as standards for ammonium hydroxide solutions, and the 
two last-named acids cannot be used for iodine titrations. 

J. F. S. 

The Estimation of Potassium as Alum. (Mlle) de le 
Paijlle {Compt. rend., 1923, 176, 105— 107).— The method is for 
use in estimating small quantities of potassium in rocks. It is 
based on the comparative insolubility of potash alum in 30% 
(by volume) aqueous ethyl alcohol. In alcohol of such a strength 
aluminium sulphate is readily soluble. The mineral is digested 
sulphuric and hydrofluoric acids ; the solution is evaporated 
to dryness, and the residue ignited at a dull red heat. A weighed 
portion of the residual sulphates is dissolved in water and the 
solution cooled, and sufficient alcohol is added to bring it to 30%. 
After the whole of the potash alum has separated, it is collect^, 
washed with the dilute alcohol, dried, and weighed. W, G. 

Estimation of Potassium Salts with Sodium Cobaltinitrite. 

E. Clerfeyt {Bull. Soc, chim. Belg., 1922, 31, 417 — 420).— The 
perchlorate method of estimating potassium salts is said to be 
unsatisfactory, but it is claimed that accurate results are obtained 
by the use of sodium cobaltinitrite, numerous analyses showing 
an agreement within OT to 0'2% of the results obtained by pre- 
cipitation with platinic chloride. The reagent is made up in two 
solutions : I. 28’ 6 g. of cobalt nitrate and 50 c.c. of glacial acetic 
acid are made up to 500 c.c. with water. II. A solution of 180 g. 
of sodium nitrite in 500 c.c. of water. The two solutions should 
be kept separately, and for use I is slowly added to II twenty -four 
hours before the estimation to permit of the precipitation within 
that period of any potassium in the technical sodium nitrite, in 
which case the solution must be filtered before use. An excess 
of the reagent is added gradually with mechanical stirring to 
as concentrated as possible a solution of the potassium salt, slightly 
acidified with acetic acid. Forty c.c. are required for 0*25 g. of 
potassium chloride in 25 c.c. of solution, and in any case not less 
than 10 c.c. of reagent are used. Stirring is continued for half an 
hour, and the beaker set aside until next day, w’hen its contents 
are filtered on a tared filter, the precipitate washed ^vith 10% acetic 
acid until the washings are colourless, and then once with 95% 
alcohol, and dried at 120°. The dried precipitate has the formula 
K2NaCo(N02)6»H20, and contains 2074% KgO. P. M. 

Estimation of Potassium by Przibylla’s Sodium Hydrogen 
Tartrate Method and its Application to the Analysis of 
Potassium Salts of the Alsatian Basin. Paul Hubert {Ann. 
Chim. Analyt., 1923, 5, 9 — 14). — The method of Przibylla {Kaii, 
1908, No. 18) as modified by BokepauJler {ibid., 1918, No, 15) has 
been further modified and adapted to the estimation of potassium 
in Alsatian sylvinites of very varying richness. The method 
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consiats essentially in adding a slight excess of sodium hydrogen 
tartrate to the solution containing a definite weight of the sample, 
filtering an aliquot part of the liquid, and titrating mth so^um 
hydroxide free from carbonate. According to the richness of the 
sample, the quantities of reagents used are altered so that the 
nercentage of potassium can be calculated directly from the amount 
of sodium hydroxide used (cf. J.S.C.L, 1923, 181a). A. R. P. 


Separation and Estimation of Sodium and Lithium by 
Precipitation from AlcohoUc Perchlorate Solution. H. H, 

Willard and G. Frederick Smith {J. Atmt. Chem. Soc., 1922, 
44 ^ 2816— 2824).— A method for the quantitative separation of 
sodium and lithium is described. The method depends on the 
precipitation of sodium chloride from a mixture of the perchlorates 
by means of a butyl alcohol solution of hydrogen chloride, and is 
carried out as follows. The mixture of sodium and lithium salts 
must be converted into chlorides by any suitable method and must 
contain no trace of sulphate. The mixed chlorides are evajwrated 
to dryness with an excess of perchloric acid. If potassium is 
present it is first separated by the usual perchlorate separation, 
and the filtrate after the addition of water is evaporated to dryness. 
The mixed perchlorates of sodium and lithium free from perchloric 
acid are dissolved in «-butyl alcohol, using at least 18*5 c.c. for 
each OT g. of sodium chloride likely to be formed later. The 
mixture dissolves readily if the alcohol is boiled. Then 0‘1 c.c. 
of 70% perchloric acid is added and the solution cooled to —15°, 
and I'O— 1-5 c.c. of 20% hydrogen chloride in w-butyl alcohol are 
added slowly from a burette with continuous stirring, after which 
sufficient of the hydrogen chloride solution is rapidly added to 
form a 6% solution. The solution is then heated to boiling for a 
few minutes, allowed to cool, and the sodium chloride filtered on a 
Gooch crucible, wa.shed eight to ten times with a 6 — 7% solution of 
hydrogen chloride in n-butyl alcohol, dried for one hour at 250°, 
and ignited at 600° for five to eight minutes in a muffle furnace, 
cooled, and weighed. A correction of 0*6 mg. must be made for 
the sodium chloride remaining in each hundred c.c. of filtrate. 
The filtrate and washings, diluted with one-third of their volume 
of water, are evaporated to dryness. If the residue is brown, it 
must be heated on a gauze until fumes of perchloric acid are evolved, 
and if insufficient of this acid is present to effect the complete 
oxidation of the organic matter a little should be added. The 
colourless residue is treated with 0*5 c.c. of concentrated sulphuric 
acid and heated until the w^hole of the acid has been expelled. 
The beaker is cooled, o — 10 c.c. of water are added, and the lithium 
sulphate is transferred to a platinum crucible, evaporated to dry- 
ness, ignited to drive off all free acid, and finally heated at 600° 
in a muffle furnace for five to ten minutes. A correction of 0*7 mg. 
per 100 c.c. of filtrate and washings should be subtracted from 
the weight of lithium sulphate. The results given by the pro- 
, cedure are uniformly good. The solubilities of sodium perchlorate, 
lithium perchlorate, sodium chloride, and lithium chloride in 
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alcohol at 25® have been determined along with the deodties 
of the saturated solutions, and the following values are recorded : 
lithium perchlorate, 44 '23; 1*1341; sodium perchlorate, 

183 ; df=:0'8167; lithium chloride, 11-49; df =0-8713; sodium 
chloride, 0'014; d®'’=0*8060. The solubilities are given in g. per 
100 g. of solution. The densities, df, of solutions of hydrogen 
chloride in n- butyl alcohol have also been determined and the 
following recorded: 0%, 0-8060; 1%, 0'8130; 2%, 0*8195; 3%, 
0-8255; 4%, 0-8315; 5%, 0-8370; 6%, 0-8425; 7%, 0-8485; 8%, 
0-8540 ; 9%, 0-8690; 10%, 0-8635; 11%, 0-8685; 12%, 0-8730; 
13%, 0'8770; 14%, 0*8810; 15%, 0-8850; 16%, 0*8895; 17%, 
0-8935; 18%, 0-8960; 19%, 0*9010, and 20%, 0-9050. J. F. S. 

Oxidimetric Estimation of Calcium, and its Employment 
in Technical Work. J. Grossfeld {Chem. WeMlad, 1923, 
20, 39 — 41). — In the method of estimating calcium by adding 
excess of ammonium oxalate, filtering, and titrating an aliquot 
part of the filtrate with permanganate, the solution should con- 
tain a considerable quantity of a weak acid ; phosphoric acid is 
most suitable, but the amount used must be carefully regulated. 
The procedure of Vurtheim and van Bers (A,, 1922, ii, 869) is 
tedious, requiring two hours’ heating on the water- bath. A 
simplified method, which may be carried out in a beaker, consists 
in dissolving the substance {containing not more than 0*140 g. 
CaO) in the cold in 20 c.c, 4iV-phosphoric acid, adding with stir- 
ring exactly 20 c.c. of the oxalate solution (20 g. per litre), and 
finally 30 c.c. of 2*5A' -sodium hydroxide; the solution is filtered 
through a fine-pored filter, and 50 c.c. are titrated with A 7 IO- 
permanganate. 

The method can be employed for fertilisei*s, foodstuffs, waters, 
and for estimating very small quantities of calcium. If reducing 
substances are present, the material may be ignited. S. I. L. 

The Approximate Estimation of Magnesium in a Single 
Drop of Sea-water. G. Deniges {Compi. rend., 1922, 175, 
120^1208), — The author describes the conditions under which 
the brown precipitate produced by the action of potassium hypo- 
iodite on a solution containing magnesium-ions may be employed 
as a method for the colorimetric estimation of magnesium. Full 
ex^rimental details are given (cf, J.S.C.l., 1923, 207a). It is 
claimed that the method is rapid and sufficiently accurate for 
most purposes; moreover, a single drop only of the solution to 
be analysed for magnesium is required. H. J. E. 

The Acidimetric Titration of Magnesium in its Salts. 

I. M. Kolthoff (i?ec. trav. chim., 1922, 41, 787— 794).— The 
potentiometric titration of solutions of magnesium salts by means 
of alkalis is tedious and can only be carried out in solutions of a 
concentration greater than O'oN ; even under the. most favourable 
conditions the error lies between 1% and 2%,. No greater accuracy 
18 ^attained by titrating a magnesium solution of concentration 
0-5A or greater with normal sodium hydroxide, using nitraraine 
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as Indiiator. The method recommended is based on the action 
S alkali to the solution contammg magnesium, which is 

ISe up I a definite volume, shaken, and M to remain. 
^ aUquot portion of the clear solution is then titrated for ex^ 

alkali which should not be present to a greater extent than 
Mir The presence of calcium is not disadvantageo™. ^ ^ 

A New Method of Estimating Cadmium. R. Ceenatesco 
(BtlllcafTnmmaine, 1922, 8 43-16),-The cadmium is 
precipitated as sulphide by means o hydrogen sulphide and exces, 
Ke gas boiled off, A knoivn volume of silver nitrate is added 
to the solution together toth the precipitate, and the latter is 
blackened immediately, owing to the formation of silver sulphide. 
The whole is heated so as to complete the transformation, and the 
excess of silver nitrate determined by titration (cf. Mann, A., 
1879 1054) If chlorine is present, the precipitated cadmium 
sulphide must be separated by filtration through asbestas before 
the silver nitrate is added. H. J, h,. 

The Titration of the Mercuric-ion with the Chlorine-ion, 
and its AppUcation to the Analysis of Cinnahar and Organic 
Derivatives of Mercury. W VcrrocEK at^ Umsuv 
Kaspaeek (Bull. Boc. chm., 191.3, [n], 33, 110 lw2}. The 
method previously described for the mercurimetnc estimation of 
chlorides may, conversely, be used for the estimation of mercury 
(cf A 1918, ii, 238, 272). The metal in the form of a mercuric 
salt of an oxygenated mineral acid is titrated in the cold with 
standard sodium chloride solution in presence of 0*06 g. of sodium 
nitropnisside per 200 c.c. volume of liquid. The titration is con- 
tinued until the cloudiness due to mercuric nitropnisside just 
disappears, and under these conditions 1 c.c. of iV/lO-sodium 
chloride is equivalent to 0*010124 g. of mercury. For the estim- 
ation of mercury in mercuric sulphide or in cinnabar, about 0*3 g. 
of substance is digested with 50 c.c. of an oxidising mixture of 
1 vol. of nitric acid with 2 vols. of sulphuric acid, and diluted 
to 1000 c.c. after complete decolorisation, 200 c.c. of the diluted 
solution being used for a titration. For the estimation of mercury 
in organic derivatives, the same treatment was successful in the 
aliphatic series, but in the aromatic and heterocyclic series nitric 
acid and powdered potassium permanganate were required to 
effect the destruction of the organic matter. Oxides of manganese 
in the reaction product were dissolved by the addition of sodium 
nitrite solution, excess of nitrous acid was eliminated by {)er- 
manganate and sulphuric acid, followed by a few drops of oxalic 
acid to produce a colourless solution, which was then titrated with 
sodium chloride as above. When halogens are present it is, of 
course, necessary to precipitate the mercury as sulphide and 
redissolve the precipitate in the nitric -sulphuric acid mixture 
before proceeding to the titration. The direct titration is not 
.disturb^ by the presence of metals of which the nitroprussides 
are soluble in water, and mercury can accordingly be estimated 
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by this method in presence of alkali or alkaline>earth metals, of 
lead, zinc, aluminium, chromium, ferric iron, or manganese. 

G. F. M. 

Estimation of Iron in Ores and Silicate Rocks. F. R. 

Ennos and R. Sutcliffe {Summary of Progress Qml. Survey, 1921, 
174 — 176). — In the case of samples containing iron, aluminium, 
titanium, and phosphate, the weighed oxides of the aluminium 
group are fused with pyrosulphate and the titanium is estimated 
colorimetrically in the solution resulting from this fusion. The 
solution is then evaporated to a volume of about 100 c.c., the excess 
of hydrogen peroxide is destroyed by treating the hot solution 
with the required quantity of sulphurous acid, and the solution at 
90® is saturated with hydrogen sulphide. The precipitate of sulphur 
and platinum sulphide (the platinum is derived from the crucible 
in which the fusion was made) is separated by filtration and washed 
with very dilute sulphuric acid. The filtrate is cooled, oxidised with 
dilute potassium permanganate solution, 10 c.c. of concentrated 
hydrochloric acid and 5 c.c. of 20% ammonium thiocyanate solution 
are added, and the iron is titrated with standardised titanium 
trichloride solution. W, P. S. 

The Separation of Iron and Zinc by Means of Bases. K. 
ScHEKiNGA {Pharm. Weekblad, 1923, 60, 39—43). — Addition of 
sodium hydroxide to a solution containing both zinc and ferric 
salts precipitates the two metals together, the w'eight of zinc oxide 
carried down varying with the amount of iron present, although 
not directly. Even if the zinc salt be added after the sodium 
hydroxide, the results are the same, nor could complete separation 
be effected in any way with this base. Precipitation with cold 
concentrated ammonia (25%) effects complete separation, if 
ammonia of the same strength l>e used to wash the precipitate. 

S. I. L. 

Successive Electrometric Titration of Iron, Uranium, and 
Vanadium. R. G. Gust.avson and C. M. Knudson (J. Amer , 
Vhem. Soc,., 1922, 44, 27r)fi— 2761). — Analyses of salts of iron, 
vanadium, and uranium have been investigat^cd by the electro- 
metric method, individually and in all possible combinations, and 
a number of curves plotted indicating the results. Iron, vanadium, 
and uranium maj" each be titrated electro metrically after reduction 
with zinc and sulphuric acid, but in the case of vanadium the 
titration must be carried out in an indifferent atmosphere, such 
as carbon dioxide. A high concentration of acid favours sharp 
inflection points at all thiw end-jKjints in the vanadium titration. 
Mixtures of salts of iron and uranium may be titrated with per- 
manganate solution after reduction with zinc and sulphuric acid 
by the electrometric method, provided the acidity is kept low, 
the optimum concentration being about 5 c.c. of concentrated 
sulphuric acid to 250 c.c. of solution. Iron and vanadium in 
mixtures may be estimated by a similar method, using 10 c.c. of 
acid to 250 c.c. of solution, but in this case the titration must be 
iDade in an atmosphere of carbon dioxide to obtain trustworthy » 
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results The volume representing the vana^um is obtained 
Srectly from the final step in the curve, whfist that repenting 
L can be obtained by subtracting this value from the tot step 
n the same curve. The estimation of vanadium and uramum 
in mixtures when 5-10 c.c, of sulphunc acid are present may be 
made by titrating the mixture in a non-oxidismg atmcaphere. 
The vanadium is obtained directly as before, and the uramum by 
diflerence. When all three elements, iron, van^um and uranium, 
are present, the estimation may be made similarly. ^ “ ^t 
to use 4 c.c. of sulphuric acid to 250 c.c of solution for the first 
part of the titration, and then, after the second inflection is 
obtained, a like quantity of acid is added and the titration con- 
tinned The vanadium and iron are represented by the l^t and 
the next to the last steps, respectively, whilst the uranium is again 
found by subtracting the value found for vanadium frorn the 
value indicated in the portion of the curve between the fiwt and 
second inflections. 


Gravimetric and Volumetric Methods for the Estimation of 
Tin in Alloys. Antonin Jilek {Ckem. Listy, 1923, 17, 7—11).-^ 
Two methods for the estimation of tin in alloys are examined, 
namely, the gravimetric method of Czcrw’ek {Z. anal. Ckem.t 1876, 
15 505) and an iodometric method. Czerwek’s method and its 
modifications for the analysis of bearing metals are closely studied. 
The following observations are made. The stanniphosphate 
precipitate should be washed with a mixture of acids similar to 
that used to dissolve the alloy, but with the addition of phosphoric 
acid, and not with nitric acid alone, as Czerwek^ recommends, 
otherwise antimonic acid, which is insoluble in nitric acid, would 
remain adsorbed on the precipitate. The solution of this precipitate 
in alkali sulphide should not be boiled very long, ^ a gelatinous 
precipitate containing stannic oxide and phosphoric oxide tends 
to separate with increase in hydroxyl -ion concentration. In the 
conversion of the stannous sulphide into stannic oxide, the sulphide 
should be moistened before the addition of nitric acid, as otherwise 
the violence of the reaction would lead to spattering of the contents 
of the crucible. A series of analyses of pure tin was carried out, 
reducing progressively the quantity of tin, but keeping the quantities 
of the reagents constant. As a result, it W'a.s found that with the 
quantities of the latter used [fl g. of acetic acid, 15 c.c. of nitric 
acid {d 1*4), 30 drops of 45% phosphoric acid, and 15 c.c. of water, 
followed by dilution with 300 c.c. of boiling water] the best results 
are obtained using 0*1 g. of tin. Should more be used, the results 
are high, whilst ivith less, precipitation of tin is slow and incom- 
plete, so that using 0’0022 g. of tin, only 43% was found by this 
method. The stanniphosphate precipitate was examined, and its 
composition found to be roughly 2 Sn 02 : P 2 O 5 . This varies with 
the quantity of phosphoric acid used, and can contain adsorbed 
lead, copper, and antimony salts. For this reason, the tin cannot 
be estimated by weighing the stanniphosphate precipitate. 
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Nd^ Method for the Electrometric Titration of Vanadium 
in the Presence of Iron and Chromium. H. H. Willard 
and Florence Fenwick (J. Amer. Chem. Soc., 1923, 45, 84— 
92 ).— The electrometric titration of vanadium by means of ferrous 
sulphate solution and potassium permanganate solution has been 
investigated. It is shown that a polarised bimetallic electrode 
system affords a more sensitive means of determining the end-point 
in the reduction of vanadic acid by ferrous sulphate than the usual 
monometallic electrode. In acetic acid solution, the reduction of 
chromic acid by hydrogen peroxide in the presence of vanadic 
acid may be made selective and gives an excellent means of 
estimating the latter element in all alloy steels. Results may be 
obtained which agree to 0*005% when 5 g. samples are used ; one 
advantage over the method involving selective oxidation of 
vanadium with nitric acid lies in the reduced period of boiling 
required. Traces of vanadium may be titrated directly in the 
presence of large quantities of phosphotungstate and phospho* 
molybdate. For the analysis of vanadium steels, the following 
procedure is recommended. Chromium and chromium vanadium 
skel A sample requiring about 10 c.c. of 0'02iV -ferrous sulphate 
is placed in a 600 c.c. beaker, 20 — 30 c.c. of water are added and 
the calculated quantity of concentrated sulphuric acid is added 
from a burette. Each gram of steel requires 1*0 c.c. of this acid 
and a 4*0 c.c. excess to effect rapid solution. The beaker is heated 
gently until the sample is dissolved and salts commence to separate. 
The solution is then diluted with 20 c.c. of hot water and warmed 
until clear, when 4 — 5 c.c. of concentrated nitric acid are added 
cautiously and the solution is boiled. The oxidation of the iron and 
vanadium is completed with a slight excess of a solution of potass- 
ium permanganate. Sufficient sodium acetate is added to combine 
with the sulphuric acid in excess over that required for solution of 
the steel (1 c.c. concentrated sulphuric acid~4'8 g. of sodium 
acetate trihydrate) and 40 — 50 c.c, of glacial acetic acid. Then 
0 5 g, of neutral sodium perborate is added, the solution diluted 
to 200 C.C., and boiled for twenty minutes. The solution is cooled 
to the ordinary temperature, 2;> — 30 c.c. of concentrated hydro- 
chloric acid are added and titrated with 0*02,Y-ferrous sulphate 
solution, using a bimetallic system to ascertain the end-point 
(this vol., ii, 33). Chromiu7n vanadium molybdenum steels are 
treated in exactly the same way. Chromium vafiadium tungsten 
»kck. The sample is treated with 40 c.c. of hydrochloric acid 
(3:1), and heated until action ceases. Then 8 — 10 c.c. of con- 
centrated nitric acid are added drop* wise, and when the first, 
violent action has ceased the solution is evaporated to 20 c.c. It 
is then diluted with hot water and boiled to dissolve soluble salts, 
filtered, and the residue washed with 2% hydrochloric acid. The 
filtrate is oxidised with potassium permanganate and the free 
acid neutralised by a sufficient excess of sodium acetate (1 g. of 
hydrochloric acid^3'73 g. of sodium acetate trihydrate). From 
this point the analysis is as described above. A small quantity 
of vanadium is occluded by the tungstic acid ; to estimate this, 
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the tungstic acid is dissolved in sodium carbonate solution and 
boiled for ten minutes with about O' 5 g. of perborate. It is then 
acidified with 3 — 5 c.c. of phosphoric acid and 25 — 40 o,c. of 
sulphuric acid (3:1) and titrated electrometrically to the permanent 
drop in potential. J. F. g 

Detection of Antimony and Tin in Qualitative Analysis 

E. Rupp {Ber. Deut. pharm. Qes., 1922, 34, 334-*335). — A modific' 
ation of the usual test for antimony in presence of tin (by means 
of platinum foil and granulated zinc) is described in which the 
platinum foil is replaced by a very small piece of platinum wire 
Details are also given of a method in which the platinum is entirelv 
dispensed with, being replaced by a piece of iron wire, by which 
it is claimed that 0*08 mg. of antimony can be detected with 
certainty. p_ 


Interferometric Analysis of Liquid Mixtures of Organic 
Substances. Ernst Cohen and H. R. Bruins {Z. physikal 
Ckem., 1923, 103, 337—348).— The authors have investigated the 
difficulties which arise when tiie Rayieigh-Lowe water inter- 
ferometer is used for the analysis of solutions of organic liquids 
It is shown that when using this instrument with organic liquids 
the upper interference band undergoes a lateral displacement and 
becomes diffuse, whilst the bands are oblique and bent and 
continuously change their form. These changes are due to the 
influence of temperature on the refractive index of tlie solvent 
the vaporisation of the liquid and condensation on the cover glass’ 
the absorption of water from the air during the placing of the hquid 
m the observation vessels, and the index of refraction of the bath 
liquid. Each point has been subjected to careful experiment and 
precautions for eliminating the disturbance in each case are in- 
dicated. When all these precautions are taken, the water inter 
ferometer ^ves results which arc as sharp and as exact as those 
obtained with aqueous solutions. J E 8 

Thymol in Thyme Oil. Hugo Mastbaum 
501-504).-Phenols are extracted 
from thyme oil by repeated shaking with sodium hydroxide 
^lution. On addition of strong hydrochloric acid to a/ aliquot 

The thymol is 

obtained by crystallisation and weighed after collection and drying, 

Pyrogallol, Gallotannin, and 

9^^ Tn ' h f'^'SwoRTii .Mitchell (Amlyst, 1923, 48, 

comno™rlr”'^?L‘*'7L '"‘‘1 to form a soluble 

alone is fm'rl,, k? ’1^ formed with ferrous sulphate 

bluish-violet te i'« * ^ coloration ranges from reddish- to 
> apparently specific for the pyrogallol grouping, 
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and its intensity is proportional to the amount of this tinctogenic 
group in gallic acid and the various tannins. Thus the colour 
factor for gallic acid referred to pyrogallol is identical with the 
ratio of their molecular weights, namely 1 : 1-5 for crystalline 
gallic acid, and 1 : 1-36 for the anhydrous acid. Owing to its 
greater stability, it is preferable to use solutions of gallic acid 
rather than of pyrogallol as the standard for comparison, and in 
the estimation of the natural gallotannins the gallic acid equivalent 
is determined colorimetrically and this must then be multiplied 
by a suitable factor to obtain the absolute amount of gallotannin. 
Owing to the uncertainty of the constitution of these substances’ 
this factor can only be obtained empirically, and it varies with 
different varieties; for Aleppo galls, for example, the factor 1’85 
was found suitable, whilst for the tannin in Chinese galls the 
factor 2d is appropriate. For the estimation of the tinctorial 
value of a tannin it is, however, unnecessary to use these factors 
at all, the pyrogallol equivalent expressing all that is required. 
Based on the hypothesis that the colour intensity is always a 
measure of the pyrogallol groups present, it is suggested that the 
average “ pure ” gallotannin is a mixture of different glucoaides 
but mainly of di-digalloyl glucose, with a digallic anhydride of 
the type described by Nierenstein {J, Soc. Chem, Ind., 1922, 29t). 
Such a mixture would yield the required proportion of dextrose 
and contain the necessary pyrogallol groups to give the observed 
coloration with the ferrous tartrate reagent. Most natural gallo- 
tannins contain a proportion of gallic acid, and each can be 
colorimetrically estimated by estimating the two substances 
together first in terms of gallic acid, then precipitating the gallo- 
tannin by means of quinine hydrochloride, and finally estimating 
the gallic acid in the filtrate, the difference between the two results 
multiplied by the appropriate factor giving the amount of gallo- 
tannin. The results of the estimation of gallic acid and gallo- 
tannin in numerous commercial varieties of nut galls, including 
white and roasted galls, and also in myrobalans and various other 
materials containing tannin such as tea, are given. G. F. M. 

^imation of the Admixed Arachidic and Lignoceric 
Aciw in Peanut Oil by means of Magnesium Soaps. Abthcb 
Yu (J. Awer. Chem. Soc., 1923, 45, 
r j authors have made a systematic and quantitative 

study of the behaviour of a number of pure soaps in various 
solvents, and in particular tlie solubilities of the magnesium soaps 
of various fatty acids in 90% (by volume) etlivl alcohol have been 
measured. At 25^ 100 g. of the alcohol dissolve O’OOT g. of mag- 
m-sium stearate, or 0*000 g. of magnesium lignoccratc, but 8*60 g. 
of ma^esium oleatc. The results indicate that an excellent 
separation of magnesium stearate, aracliidate, and lignocerate from 
magnesium oleate, linolate, and linolenate is possible by means of 
ims solvent. Under the same conditions, 100 g. of '94‘3% (bv 
^ouQie) alcohol dissolve 0-G33 g. of jiotaasium stearate, 0'153 g. 

0 potassium lignocerate, or 41*1 g. of potassium oleate. The 
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solubilities of stearic and lignoceric acids in three strengths of 
alcohol have been determined and the results show that a quanti, 
tative separation of arachidic and lignoceric acids from other 
saturated acids can best be accomplished ^with 90% (by volume) 
alcohol after remaining for one night at 20“ or 25®. 

A new method for the estimation of peanut oil based on the 
above separation of the magnesium soaps of saturated and un. 
saturated acids is outlined as follows : 10 g. of the oil are saponified 
by boiling with a mixture of 50 c.c. of 5% alcoholic potassium 
hydroxide and 50 c.c. of 95% alcohol for half an hour. The soap 
solution, while still warm, is neutralist with 20% alcoholic acetic 
acid and then made just alkaline with the alcoholic potassium 
hydroxide, using phenolphthalein as indicator. To this solution, 
25 c.c. of alcoholic magnesium acetate (50 g. of magnesium acetate 
dissolved in 100 c.c. of water, heated to boiling, and filtered and 
the filtrate diluted with three volumes of 95% alcohol) are added 
and the mixture is heated to boiling and left over-night at lO®. 
The insoluble soaps are collected and washed with 30 c.c. of 90% 
alcohol. These insoluble soaps are then hydrolysed by boiling 
with 100 c.c. of 5A-hydrochloric acid for five minutes. Cold water 
is added to precipitate the solid acids, which are collected and 
washed free from magnesium and chlorine. The solid acids are 
extracted with three successive portions of 20 c.c. of warm 90% 
alcohol and the solution left over-night at 20“ or 25®. The crystals 
which form are separated and washed twice with 10 c.c. of 90% 
alcohol and then with 70%o alcohol until the washings give no 
turbidity with water. The filtrate and washings are collected and 
measur^. The solids are washed with alcohol into a weighed 
beaker; the solvent is evaporated and the residue dried at 
80® and weighed. This weight is corrected for the weight of 
lignoceric and arachidic acids which remain dissolved in the filtrate 
and washings of 90% alcohol. In estimations of known mixtures 
of peanut oil with olive oil or cotton -seed oil, the error did not 
exceed 5% of the value found for the peanut oil. The percentage 
of arachi^c and lignoceric acids in peanut oil are taken as 5% on 
an average. 

Time and work may be saved by using the solution left after 
the ordinary determination of the saponification number, for the 
above procedure, if a high order of accuracy is not required. 

The proposed method is not intended for the separation of 
saturated acids from ail uiisaturated acids in all fatty oils, aa 
magnesium erucate and an unsaturated magnesium soap from 
tung oil {probably eleomargarate) were found to be insoluble in 
90% alcohol (cf. following abstract). W. G. 

New Qualitative Tests for Rape and Tung Oils. Arthcr 
W. Thomas and Chai-Lan Yu {J. Amn. Ckem, Soc., 1923, 45, 
129— 130).--Rapeseed oil is subjected to the method of analysis 
outlined for peanut oil (cf. preceding abstract), and the acid cake 
left after hydrolysis of the magnesium .soajw is dissolved in 60 c.c. 
of 90% alcohol and the solution is left over-night at 20® or 15®. 
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Any ciystalfi which may have formed are filtered off and discarded 
and the filtrate and washings evaporated to dryness and the m, p. 
or acid number, or preferably the iodine numl^r, of the residue is 
determined. Two samples of genuine rapeseed oil, thus treated, 
yielded about 25%.of the final acid product having m. p. 35° (erucic 
acid has m. p. 32°), iodine number 70 — 72 (erucic acid has 74'99). 

In the case of tung oil, the insoluble magnesium soaps are collected 
while hot, washed with 90% alcohol, and decomposed with dilute 
hydrochloric acid in the absence of air. The liberated acid has a 
strong odour characteristic of tung oil. It is soluble in cold 90% 
alcohol and melts at about 44°. After one or two days' contact 
with air it absorbs oxygen and gradually changes to a dark brown, 
resinous mass. The yield of this acid (eleomargaric) obtained from 
one sample of tung oil tested was about 20%. W. G. 

The Estimation of Chloral Hydrate. L Kolthoff {Pharm. 
^eekblad, 1923, 60, 2 — 8), — In the ordinary method, in which the 
chloral is converted by excess of sodium hydroxide into chloro- 
form and sodium formate, and the excess of alkali titrated with 
standard acid, the results are always high ; this has been attributed 
to action of the excess of alkali on the chloroform produced. The 
error is in fact due to absorption of carbon dioxide from the air 
by the alkali during the time required for the reaction, and if 
decinormal sodium hydroxide is us^, the mixture may be allowed 
to remain at 40° for twenty minutes without decomposition of the 
chloroform. Accurate results are obtained by allowing 30 c.c. of 
.V/lO-sodium hydroxide to act on 25 c.c. of 0*1 molar chloral hydrate 
solution for fifteen minutes in a closed flask, and then titrating the 
c.xcess, using phenolphthalein ; the alkali must be standardised by 
carrying out the same procedure. 

The iodine method of Rupp (A., 1903, ii, G99), in which the 
aldehyde is oxidised to trichloroacetic acid by excess of iodine, the 
tatter being titrated back in the usual way, gives poor results if 
sodium hydroxide is used, as proposed by Hupp. Good results 
are obtained by adding 2 c.c, of A'-sodium carbonate and 10 c.c, 
of 0*1 molar chloral hydrate to 25 c.c. of .V/ 10 -iodine solution, 
leaving one hour in a closed vessel, adding hydrochloric acid, and 
titrating with thiosulphate. 

The chloral hydrate for the work was standardised by Wallis’s 
method (A., 1906, ii, 255) as modified by van Rossum (A., 1908, 
i, 501), i.e., complete hydrolysis to sodium chloride and sodium 
formate by heating with sodium hydroxide in a sealed tube, and 
gravimetric estimation of the chloride, 

Bromine in acid solution will not oxidise chloral, wliich therefore 
must have a much greater reducing jxiwer in alkaline than in acid 
solutions. S. I. L. 

A New Test for Acraldehyde and Its Bearings on Rancidity 
in Fats. Wilmbr C. Powifk (•/. IjuL Kng. Cktm., 1923, 15, 
66).— To a few drops of dilute acraldehyde solution in a tost-tube», 
i drop of 3% hydrogen peroxide is added, and after about one 
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imnute 5 o.c. of concentrated hydrocWoric acid are ajjd the 

test-tube is shaken. On shaking with 5 c.c, of a 1 /o ethereal 
solution of phloroglucinol, a deep red colour is imparted to the 
aqueous layer, showing a fairly narrow absorption band m the 
yellow green The red colour is not obtained in the absence of 
hydrogen peroxide, whilst if there be an excess of aoraldehyde a 
purple precipitate is obtained. This test differs from the Kk,s 
test for rancidity in fats by the addition of the hydrogen peroxide, 
and under these conditions no coloration is given by the saturated 
aldehydes or by crotonaldehyde. The spectrum given by the 
substance formed in the Kreis test is identical uith that obtoined 
as above and it therefore seems that the substance responsible for 
this test in rancid fats is identical with that produced by the action 
of hydrogen peroxide on acraldehyde. P. M. 


Use of Schiff 's Reagent for the Estimation of Acraldehyde. 

Charles Moure j and Etienne Boismenu (J. Pharm. Chim,, 
1923, [vii], 27, 49—54, 89— 97) —Acraldehyde can be accurately 
estimated colorimetrically by means of Schif! s reagent by adopting 
the following procedure : a standard solution of acraldeh)^de con- 
taining 0‘5 g. per litre is prepared from the freshly distilled sub- 
stance by collecting in an ampoule, sealing, and weighing, and 
then breaking in the requisite quantity of water to give a solution 
of the required strength. One arm of each of two inverted Y-tubes 
is filled respectively with 10 c.c. of this standard solution, and 
10 c.c. of the unknown acraldehyde solution, diluted to contain 
slightly less than 0 05% of acraldehyde. The other arms are then 
filled with 5 c.c. of Schiff’s reagent, the tubes are closed with glass 
stoppers and simultaneously inverted, thereby mixing the reagent 
with the two solutions at the same moment. Eor the attainment 
of the maximum intensity of coloration twenty-five minutes are 
allowed before examining the tints in the colorimeter. The height 
of the standard solution having the same intensity of coloration 
as 25 mm. of the solution under test is mea.sured, and the acralde- 
hyde content of the latter may be read off directly from the cun^e 
provided, which may be reconstructed from the following figures ; 
where I is the height of standard solution in mm. and II the concen- 
tration of acraldehyde in mg. per litre in unknown solution. 


I. 2r» 22 20 r, l<s;s l.V,* 12-8 KU 

II. oto'O 476-2 4.74'.7 4:J4S 4(IUU 3704 33.3-3 


It will be seen from these figures that on diluting a solution of 
acraldehyde the intensity of coloration is lowered more rapidly 
than the acraldehyde content. The whole of the above procedure 
must be carried out witli cold solutions, as at higher temperatures 
the colours obtained are never comparable, but consist of a mixture 
of colours tending towards green wfith varying velocities with 
solutions of varying concentrations. The presence of stabilisers, 
such as pyrogallol, pyrocatechol, quinol, or gallic acid, does not 
interfere with the colorimetric estimation, G. F. M. 
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The Estimation of Acetone in Methyl Alcohol and the 
Ptuiflcation of Methyl Alcohol hy Sodium Hypoiodite. 

Hbnby Hutchiksoi? Bates, John Mylne Mullaly, Haeold 
Habtley (T., 1923, 123, 401—^), 

Estimation of Acetone in Methyl Alcohol. Klla So deb- 
LUND {Svemk. Kern. Tidskr.t 34, 152 — 157 ; from Chem. Zenfr.j 
1922, iv, 1074 — 1075). — A modification of the method of Messinger 
(A., 1889, 313). Ten c.c. of methyl alcohol are diluted to 100 c.c. ; 

10 c.c. of this solution are treated in a stoppered flask with 25 c.c. 
of sodium hydroxide solution. A large excess of 01 '^-iodine 
iioIutioD is added, and after keeping in darkness for ten minutes 
26 c.c. of iV'Sulphuric acid are added. The excess of iodine is 
estimated by titration with thiosulphate. G. W. R. 

Rapid Volumetric Method of Estimating Acetone. K, 

Marque YBOL and P. Lokiette {Mem. des Poudres, 1922, 19, 
362—367). — The method depends on the action of sodium hypo- 
iodite on acetone in alkaline solution whereby iodoform and sodium 
acetate are produced. The hypoiodite is formed by the interaction 
of potassium iodide and sodium hypochlorite. Commercial eau 
de Javel is used, and is standardised against pure acetone, 10 c.c. 
of which are dissolved in water and made up to 1 litre. Ten c.c. 
of this solution are diluted with 90 c.c. of water and 10 g. of potassium 
iodide and 20 c.c. of sodium hydroxide [d 1'325) added. The* 
hypochlorite is run in from a burette wth constant agitation, and 
the solution tested with an outside indicator consisting of 1 g. of 
starch, 10 g. of sodium hydrogen carbonate and 100 c.c. of water. 
The end-point is very sharp and is heralded by the precipitation of 
flocks of iodoform. In estimations of acetone, the acetone is 
distilled into a 500 c.c. measuring flask, and 100 c.c. are taken for 
the estimation, which is carried out as described above. The 
(jre.sence of alcohol, aldehyde, diphcnylamiiie, or ammonia does not 
affect the titration, Sub.stituted carbaraides, however, mve traces 
of iodoform, which can usually be neglected. H, C. R. 

Estimation of Reducing Sugars by Means of Fehling's 
Solution with Methylene-blue as Internal Indicator. J. 

Henry Lank and Lewis Eynon {J. f^oc. Chem. Ind., 1923, 42, 
32— 37t). — In the volumetric c.stiination of sugars by means of 
Fehling’s solution the disadvantages attending the use of an external 
indicator can be altogether avoided by using a 1% solution of 
methylene- blue as internal indicator. So long as any copper 
remains unreduced, the indicator retains its colour, but it is immedi- 
ately decolorised by the sugar the moment all the copper is reduced. 
The action is reversible. To attain the maximum of accuracy, 
consistent procedure is necessary, in combination ^\ith conversion 
tables based on the same method of operation. The following 
dandard method of titration is recommended : 10 c.c. or 25 c.c. 

Soxhict’s modification of Fehling’s solution are measured into a 
liOO c.c. flask and treated cold with almost the whole of the sugar 
^^ointion (determined by a preliminary trial) required to effect » 
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A +hp roDDer The liquid is then heated to Ix^g, 

kett m mJdemte ebuuftion for two minuto, 

Kepi m mw ^ indicator are added and the 

removfflg the ^ tha* the liquid is 

thuteT “The end-point can he detennin^ 
^Xlly to within 1 drop of the sugar solution. Based on tbs 
of procedure tables have been drawn up giving the weight 
b mg of sLr required to reduce the volume of hehlmg s solu ion 
empl^d. This factor varies appreciably ivith the oonc^ration 
d the sugar solution, and values are given for volumes of M c.e^ 
TablL a?e given for invert-sugar, both ui presence and absen^ of 
sucrose, for dextrose, Iffivulose, malto.se, and lactose. G. F. M. 

Estimation of Dextrose in Cerebrospmal ITmd, J Unz* 
{Ami FU. Quim., 1922 , 20, 400-402 .-The method is based on 
the reaction whereby picric acid and dextrose in alkaline solution 
d:e"c acid M'C, H, (NO, ).yNH„ which is ^tmguished by 
Us red colour. To 2 or 3 c.c. of the cerebrospinal fluid picric acjd 
in the proportion of 0 05 g. for each c.c. of liquid imedm added. 
After warmbg, the liquid is rapidly coo ed and centrifuged. Dex- 
trose is then estimated coloriinetncally by comparison with a 
standard dextrose solution in a Duboscq colonmeter. 


The Trvptophan-Aldehyde Reaction, Ernst Komm and 
Ebebhard JbOHBiNGER [Z. physiol. Chem., 1923, 124, 287—294),-- 
A new modification of the aldehyde test for tryptophan is desen bed 
One c.c. of the solution of tryptophan is added ^ /o so ution 
of hydrochloric acid containing, in 500 c.c., G c.c. of a O’l /o solution 
of formaldehyde. To the mixture are added 10 c.c. of concentrated 
sulphuric acid. The whole is shaken and allowed to cool. The 
colour produced is stable, and proportional to the tryptophan 
present, for the colorimetiic estimation of which the reaction may 
be applied. It is sensitive to a solution of tryptophan containing 
1 part in 175,000 parts. 0. K. 

Modification of the Moreigne Ureometer. J. Lanza (Am/, 
Fis. Quim., 1922, 20, 403-^05),— A modification of Moreigne's 
apparatus for the estimation of urea by the hypobromite method 
is described, ^ 


The Hydrocyanic Acid Question. XI. The Detection of 
Hydrocyanic Acid in Plants. L. Rosenthaler {Schweiz. 
A^ih. Ztg., 1922, 60, 477-481; from Chem. ZejUr., 1922, iv, 
1124—1125; cf. A., 1922, i, 614— G15).— Hydrocyanic acid in 
plants may be detected by its decolorisation of blue starch-iodide 
solution. In the presence of essential oils which contribute iodine 
the plant material should first be extracted with ether. Where 
only traces of hydrocyanic acid are to be expected, it may be 
removed from the material by long passage of a stream of air and 
collected in mercuric chloride solution. By addition of potassium 
iodide to the mercuric chloride solution with sub^uent passage 
of carbon dioxide or warming with sodium hydrogen carbonate, 
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the hydrocyanic ^id is again liberated. For the detection of 
hydrocyanic acid in plant sections, the starch-iodide method is 
suitable. G. W. R. 

Analysis of the Products of Hydrolysis of Cyanamide, by 
Acids. A. Gkammont {Bull Soc. chim., 1923, [iv], 33, 123— 
128). — A satisfactory evaluation of fertilisers derived from cyanamide 
requires, not only an estimation of organic and ammoniacal nitrogen, 
but also that the former should be differentiated into carbamide 
nitrogen, dicyanodiamide nitrogen, and dicyanodiamidine nitrogen, 
as these substances have widely different values as fertilisers, and 
some are even toxic. Such discrimination between the forms of 
combination of the nitrogen present is obtained by the following 
method of assay : Total nitrogen is estimated by Kjeldahl’s 
method; ammonia by converting the ammonium salts present 
in solution of the material, neutralised to phenolphthalein with 
dilute sodium hydroxide, into hexamethylenetetramine by the 
addition of formaldehyde, and titrating the liberated acid with 
standard alkali hydroxide; carbamide by precipitation by the 
Fosse method with xanthydrol as dixanthylcarbamide, and weighing 
as such ; dicyanodiamidine by precipitation as its nickel compound, 
Ni(C 2 H 40 N|) 2 ,H 20 , by the method of Dafert and Miklomb, washing 
the precipitate mth 2% ammonia, drying at 100® and weighing; 
and finally arriving at the amount of dicyanodiamide by difference, 
as cyananaide itself is always absent. If the fertiliser contains 
phosphoric acid or soluble phosphates they must first be removed 
by adding sodium hydroxide solution to the material after digesting 
for one hour in water until neutral to phenolphthalein, whereby 
soluble phosphates are precipitated as calcium phosphate. The 
above estimations are then carried out on the filtrate. G. F. M. 

The Interconvertibility of Creatine and Creatinine. III. 
The Estimation of Creatinine and Creatine in Blood-serum. 

Amandus Hahn and Georg Meyer (Z. Biol., 1922, 76, 247 

256; cf. A,, 1921, i, 517), — In the estimation of creatine in blood- 
serum, trichloroacetic acid is very suitable for precipitating the 
proteins. Fifty c.c. of serum are diluted with 25 c.c. of water, 
and 50 c.c. of a freshly prepared 10^'^ .solution of trichloroacetic 
add are added. The creatine in the filtrate is then estimated bv 
conversion into creatinine by treatment at 00—65® with hydro- 
chloric acid, and estimated along with the preformed creatinine as 
previously described [loc. cit.). In tiie estimation of the prefonned 
creatinine, colloidal ferric hydroxide may be conveniently used as a 
protein precipitant. ' \V. 0. K. 

Purificatioxi of Picric Acid for Croatiniue Estimations . 

Stanley R. Benedict {J. Biol. Chem., 1922, 54. 239—241).— 
Reerystallisation from benzene is recommended. Folin and Doisv's 
method (A., 1917, ii, 159) is unsuitable. E, S" 

Colorimetric Estimation of Cystine in Urine, Joseph M 
Looney (J. Biol Ch^m., 1922, 54, 171-175).-Folin and Looneys 
method (A., 1922, ii, 539) for the estimation of cystine is applied 
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directly to urine. The coloration due to the presence of uric acid 
and other reducing substances is corrected for by making an estim- 
ation without the addition of sodium sulphite to the urine and 
subtracting the resulting value from that obtained in the presence 
of sodium sulphite. A cystine standard is used in each case. The 
readings must be made not later than eight minutes after the 
addition of the phosphotungstic acid reagent. E. S. 

Colorimetric Method for the Estimation of Cystine. Etjgbn 
Herzfeld [Sckmiz. med. Wock, 52, 411 — 412 ; from Chem, Zentr. 
1922, iv, 1076). — The method consists in precipitating the sulphur 
from an alkaline solution of cystine by addition of copper sulphate 
solution. After freeing the precipitated copper sulphide froru 
copper oxide by treatment with dilute sulphuric aicid, it is dissolved 
in nitric acid and by addition of ammonia converted into a solution 
suitable for colorimetric estimation. For comparison, a solution 
is prepared from a known weight of pure cystine. Experimental 
deteUs of the method are given. G. W, R. 


Estimation of Morphine. John Ralph NIcholls 
1922, 47, 506— 510}.— A general method for the extraction of 
morphine is described. One volume of the morphine solution is 
mixed with 1 volume of alcohol, the mixture is rendered ammoniacal 
and shaken with 1 volume of chloroform. The chloroform layer is 
drawn off, and the mixture is again shaken with the addition of 
0'5 volume of alcohol and 1 volume of chloroform. This process 
of extraction is made three or four times, the combined extracts 
are then evaporated, the residue is dissolved in a definite volume of 
standardised acid, the solution diluted to a kno’tm volume, and the 
morphine is then estimated volumetrically, (^orimetrically, or 
polarimetrically. H W. P. k 

System of Blood Analysis. Supt. IV. Revision of the 
Method for Estimating Uric Acid. Orref Folin (J, Biol 
Chem., 1922, 54, 153— 170).— The various recent methods for the 
estimation of uric acid in blood arc reviewed, and the author's 
method {A., 1919, ii, 308) is modified. The procedure now adopted 
is, in its essentials, similar to that of Benedict (A., 1922, ii, 403) 
except that the uric acid reagent of Folin and Denis is retained 
The original precipitation method is retained in a modified form as 
a check on the direct method. Contrary to Pucher’s statement 
(A., 1922, ii, 668), 90 100% of added uric acid can be recovered 
from the tungstic acid filtrate ; the heat process recommended by 
this author gives irregular results and should be avoided. E. S. 


Estimation of Uric Acid. Stanley R. Benedict (J. Biol 
abst^act)^^^' Plainly a reply to Folin (cf. preceding 
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Variation ol the Refractive Index of Oxygen with Pressure, 
the Absorption of Light by Oxygen at High Pressures. 
(Miss) H. 1. Eadie and John Saiti^^y {Trans. S<». Canada^ 
1922, 16, in, 63 — 75). — Gladstone and Dale’s law for the relation 
of refractive index to density has been confirmed in the case of 
oxygen for pressures ranging from 2-1 to 140 kg. per sq. cm. 
Evidence for the existence of absorption in oxygen at pressures 
up to 100 atmospheres, in the regions XX 6285, 5S)0, and 5350 A. 
was not conclusive. J. S, G, T. 

Variation of the Index of Refraction of Water, Ethyl 
Alcohol, and Carbon Disulphide with the Temperature. 
Eljieb E. Hall and Abthur R. Payne [Physical Rev., 1922, 20, 
249—258). — ^Measurements were made with a precision spectro- 
meter, the construction and use of which are described. The two 
prisms used were of gold-plated brass, and optical glass sides, and 
had an angle of 60® and 75®, relatively; the temperature of the 
bath could be maintained indefinitely within 0*1® of any desired 
point. From tables showing the index of refraction of water 
relative to air, and the absolute index of refraction of water (both 
for sodium light), respectively, the following values are a*b8tracted : 
15®, 1-33341, 1-33377; 20®, 1-33299, 1-33327; 100®, 1-31783, 1 -318119 
(all iO-00002). When reduced to a vacuum, the experimental 
values for pure water are well represented by the empirical formula 
ft=l-33401-10*^(66/+26-2i2-0-1817i3+0-000755i<). The temper- 
ature coefficient, dnjdt, at the temperatures mentioned has the values 
-0-00008, -0-00009, and -0-00030. 

Corresponding values of index of refraction, relative to air, 
and of the temperature coefficient, dnjdt, of ethyl q^cohol (Kahl- 
baum’s, 99-8% absolute) are abstracted as follows : 14®, 1-36290, 
(15°) -O'OOOlO; 24®, 1-35885, (25®) -0-00041; 76®, 1-33626, 
(75®) —0-00046. For carbon disulphide, 15®, 1-62935, -0-00077 ; 
20®, 1-62546, (25®) -0 00081 ; 45°, 1*60499, -0*00083. Although 
the absolute values obtained differ somewhat from those given by 
others for pure samples, the temperature coefficients are probably 
not affected by the slight amount of impurity present. * For ethyl 
alcohol between 15® and 70®, the results correspond with the 
empirical equations —10'^[404-{-0-44(/— 15)4-0 ■0075(i — 15)^] ; 

for carbon disulphide between 15® and 45® 10‘*[766-f 

512(i~15)-0-105(i-15)2]. A. A. E. 

The Secondary Spectrum of Hydrogen. E. Gehbcxe and 
E. Lau {Sitzunyber. Preuss. Akad. Wiss. Berlin, 1922, 32, 463 — 
i58).— The secondary spectrum of hydrogen has been obtained 
almost free from the Balmer series by using a discharge tube 
silvered on the inside. The bands in the red-yeUow and the yellow- 
green portion of the spectrum consist of a number of lines arranged 
VOL. exxiv. ii, 8 
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aymmetricaUy about a middle point, but the midme line about 
which the other lines are grouped is missing, dBtan^ between 
the principal line and its a- and p-compamoilsBtandin the relatm- 
ship 1 • 2 ■ the 8 line divides up the (J^tance between the principal 
Une and ’a in the prop*tion 2:3. TOe distant between the 
principal lines of the ^ successive bands shows ihat the senes 
approbates to a’ system of AX-bsnds, and, m this respwt they 
9 ie similaif to thelresonance spectrum of somum. In the Imds 
in the blue-green region, the companions of the panncipal Imea 
show a 3 * 2 relationship in their distances. The lines lying in the 
regions between the bands form symmetrical groups, and repetition 
of similar groups frequently occurs, _ 

By the introduction of a spark gap into the discharge tube, the 
relative intensities of the hydrogen lines are very much altered. 
The change is in many respects similar to that observed by Merton 
when helium is mixed with hydrogen. The Imes in the secondaiy 
spectrum are much sharper than the Ha line in the Banner series. 
From thtf thickness of the lines it is deduced that the ^condary 
spectrum owes its origin to molecular hydrogen (Hj, H 3 , and Hj. 
The thickness of the lines increases with increase in the diameter 
of the tube owing to the higher temperature in the narrower tubes. 

From the absence of the secondary spectrum in^ the light from 
the stars, it is concluded that the hydrogen giving rise to the 
Balmer series is always contaminated with other gases, and it is 
possible thg,t it exists in the state of dissociated water vapour. 

■ W. E. G. 


Band Spectrum in the Arc Spectrum of Silicon. C. 

POELEZZA {Atti E, Accetd. lAncei, 1922, [v], 31, ii, 513 517).— 
The author’s examination of the arc spectrum of silicon gives 
results differing little from those of Gramont and Watteville (A., 
1908, ii, 909), but showing a band spectrum not previously observed. 


Relative Intensities of the Stark Effect Components in 
the Helium Spectrum. John Stuaet Foster {Physical Rev., 
1922, 20, 214^20).— By the use of a discharge tube of the type 
first employed by Lo Surdo, the relative intensities of Stark effect 
components have been measured by means of a neutral wedge. 
Spectrograms were taken of the p and s components in turn, using 
a five-prism spectrograph; energy distribution curves were then 
calculated from the contour of the images and the corresponding 
wedge densities, and the relative intensities obtained by integration. 
The results for the main p components are : X 4388, 8‘2 (isolated), 
4-1, 19“2, 28-0 ; X 4472, 168, 694 ; X 4922, 9-7, 31*6. Corresponding 
results for the 5 components are : X 4388, 1*0 (isolated), 3*0, 11*3, 
9-5; X 4472, 76, 464; X 4922, 6*2, 21*4. A.A.E. 

The Band Spectrum Associated with Helium. Yptaxa 
Takahashi^ {Proc. Phys. Math, Soc. Japan, 1922, 4 , 187—193).'' 
The band spectrum of helium consists of two double-headed bands, 
the lines of which form series for ^vhich Fowler has derived formula 
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of the Hicks type. Hand spectra are usually attributed to mole' 
coles and not . to atoms. It is possible, h^werer, to assume that 
ujider certain, conditions unstable helium molecules may exist 
from which the observed band spectrum may originate, A mathe' 
niatical analysis shows that form of a helium molecule is such 
that two nuclei, each acot^panied by oncv electron about it, are 
connected by means of an electron and lorm something like a nucleus 
around which the remaining electron jjescribes its orbit. 

Chemical Abstkacts, 

ArC; Spark, and Absorption Spectra of Argon. W. W. 

Shaver C/raHj#. Roy, Soc. Camda, ^1^22, 16, III, 135 — 144), — 
The radiation produced in argon by electronic bombardment with 
an accelerating potential of 10*1 Volts has been detected photO' 
graphically and shown to consist of wave-lengths 4335*4, 4300*2, 
4259*8, 4198*4, 4158*7, and 4055*9 A. With accelerating fields 
ranging from 16 to 30 volts, the lines in the*arc spectrum corre- 
sponded with those of the red argon spark spectrum. At ^1 volts, 
the blue or enhanced spectrum began to appear, and at 54 volts, 
ail the enhanced lines predicted by Bohr’s theoiy were found. No 
new lines appeared when the potential was increased to 240 volts. 
No evidence of absorption was detected in the spectrum of ionised 
argon at pressures of 155, 5, and 2 mm. of mercury between ijirave- 
Icngths 7000 A. and 2150 A., or in the spectrum of argon at 
1()2*4 atmospheres pressure in the same region. J. S. G. T. 

The Arc Spectra of Metals in Difiei^nt Media and in a. 
Vacuum. St. Procohtj {CompL rend., 1923, 176, 385—388).— 
In continuation of the work on mercury (A., 1922, ii, 600), the 
iuthor has studied the arc spectra of copper, gold, zinc, cadmium, 
magnesium, calcium, aluminium, and carbon in air, hydrogen, 
coal gas, nitrogen, under water, and in a vacuum. As in the case 
of mercury, in the arc spectra of the metals under w^ter, in coal 
gas, and in hydrogen the tays of the arc series become much 
broadened, and those of the higher order are weakened or dis- 
appear. In addition, spark rays appear. In nitrogen, the arc is 
^^table with all the metals, and the rays appear tq be greater in 
number than in air. Certain rays previously only found in a vacuum 
appear. The radiated energy is displaced towards the last terms 
01 the arc series. Numerous rays aje inverted. The spark rays 
are weakened. In a vacuum, the arc is stable in ah cases. The 
last terms are more intense than in the other media. The energy 
radiated is displaced towards the ultra-violet. Numerous rays, 
particularly the cathodic rays, are inverted, and the rays are 
broadened. The arc in a vacuum shows enhanced rays, and for 
the most part they are spontaneously inverted. W. G. 

! ^ries Regularities in the Arc Spectrum of Chromium. 
|C. 1. Kiess and Harriet Ketoseh Kibss {ScieTice, 1922, 56, 666).— 
jlhe arc spectrum of chromium contains at least th^e sets of series 
|of which the members are triplets, two sets being composed of 
wde triplets, and one of narrow triplets. A constant difference 

8—2 
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rtof^LTSelf^na^Xplet. The prin oi^. and 
QiMe seriui parallel svstema give values for Av of 

S- 112 45 Slid; 112^^. 81'29; US’lO- 
115 -f 91 - 3 ^^il 5 - 16 . 9L'54, respectively^whilst the narrow toplets 
Le seised by th^ freTuency differences ^and 

Af2=565, 

s .STS 

is sir t si "f- r f i.™ “ 

tfiL the waTO-lengtte and intensities of a number of Imes, some 
ft which have beef Observed by earlier investigators “d asmbed 
to zirconium. There was, however, not the slightest traro of any 
of the lines ascribed by Urbain to an element, celtium, belonging 
te the family of rare earths, although this element has mcently 
been assumed to possess the atomic number 7-. A. , L. 

The K Absorption Spectrum oi the Element 72 (Celtii^ 
M DB Beogue and J. Cabeeba {Cmpt, rend,, 1923, 176, 43^ 
434 )-Dauvillier has described in a preparation of ce tium the 
pre^nce in the spectrum of several feeble lines undoubt^y belong. 
L to the element of atomic number 72, the presence of which has 
recently been recorded in several zirconium minerals by U^ter 
add Hevesy. The absorption s^ctra of Xruys is an excellent 
means of revealing an element by its discontinuity a, and this 
method when appHed to some minerals has showi the ^nce 
of the new element of atomic number 72. W . Ir. 

The H^h Frequency Spectrum of Celtium. A. Dauviluzr 
ICompL rend,, 1923, 176, t)76-679).-A reply to Coster and von 
Hevesy’s criticism {this vol, ii, 80, 171) of the author s attribution 
to celtium of the lines 1319'4 and 1561*8 X observed in a pre- 
paration of ytterbium oxides (A., 1922, ii, 463). It is contended 
that the difference between the observed wave-lengths and the 
theoretically calculated values is not outside the limits of possible 
error, that the lines cannot belong to higher orders of other elements, 
and that the line Pi of celtium, lying between the two intense 
lines 1366-7 of lutecium and 1377*7 of copper, would not be expected 
to be visible on the photographic plate. G. F. M. 


L-Series of Tungsten and Platinum. J. S. Rogees [Pm. 
Camb. Phil Soc., 1923, 21, 430-433).— The values of the wave- 
lengths obtained for the Xr-series of tungsten and platinum are in 
good agreement with those given by Dauvillier and Coster, althoigi 
there are discrepancies for some of the fainter lines. A number 
of new lines have been discovered, and ascribed to definite electou 
passages 'within the atom. In the tui^ten spectrum, the Im^ 
1*4503 has been called Oj, and the line 1*2489, Pj'* 
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-*^1 “d the latter to N. L,. Other 
j 1“ the platinnSi spectrum 

In hasten called Pu, the line 1-0803 appears tHr^e 

to the ^sage from an 0 to a ii orbit, and the line 1-0373 mav 
Calculations have been made of the 
enei^iM of these l^es, and good agreement is found with the 
calculated values. The lines fall on the Moseley graphs. 

W. E. G. 

Ultra-violet Absorption Spectra of the Cresols F W 

KmroSTEDT {Compl. rend., 1923, 176, 674— 676).— o-Cresol and mi 
cresol have almost the same absorption spectra, having two broad 
bands occupy^ approximately the saie position Is thoTrf 
?720°for* for the former and at \=2796 and 

'-?810 an6 17^p coefficients of molecular absorption 
Com^ with toluene, the bands are con- 
siderabty displaced towards the red, and their intensity is about 
p great. p-Cresol has seven bands between A=2858 
and 2m. Compaq wth the o- and m-cresols, the spectrum of 

*he red, the intensity of absorp- 
tion is g^ter, and, Iffie other para-derivatives, there are numerom 
narrow bands instead of two wide bands, this distinction S 
so characteristic as defcitely to identify a para-compound. Thf 
ffiven ban^ of p-cresol can be distributed into three groups, the 
ttrence in the fr^uencies of each group being constant, whilst 
the inteMity of absorption decreases. The mean fundamentel 
period. A, =1217 A, g p jj_ 

19.3, 56, [£], 771—776; cf. Ley. A., 1917, i. 261 ; 1919, ii, 40) — 

A continuation of previous work, 

The introduction of a methyl group into stilbene in the a-position 
c a diminution of the selective absorption and a displS^ment 
lenrths'^ Tb““““ ''‘’“option towards the region of shorter wave- 
S 4* of a second methyl group increases the 

e selective absorption 

3 observed with 7 : / -dimethylstilbene. A methyl radicle attwhed 
to the nucleus in the para-position has a, normal influence. The 
spectroscopic analogy between stilbene and cinnamic acid is ore- 
OTvrf in the inethyl and dimethyl derivatives which contain ^the 
Uitetituents in the aliphatic portion of the molecule. 

i in the "1-position of styrene has 

J TOak, hyposochromic influence, w-hereas in the S-pmition it 
^paws the absorption towards greater wave-lengths The 
sJSnc? ^•‘=**‘“™tilhene is similar to that of the parent 

Xt teJ d that the band is sharper and some- 

an?7 the absorption curves of stilbene, 7-phenylstiIbene, 

greater 

Knesses or higher concentrations the absorption is progi^ively 
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displaced towards the red end, in the region of least transpai^ncy 
the absorption is diminished ; with increase in the number of phenyl 
groups, the extinction coefficients become smaller, and the head 
of the bands is displaced slightly towards greater wave-lengths. 
The additive compound of 7 : r -dimethyktilbene and 1:3; S-tri- 
nitrobenzene is markedly less coloured than the corresponding 
compound from 7-methylstilbeno ; similarly, in the phenylstilbene 
group the colour diminishes with increasing number of substituents 
Py-Diphenyl-n-butane, m, p. 123—124°, is prepared by the 
action of magnesium on an ethereal solution of a-bromoethyb 
benzene; an isomeride, b, p. 162 — 164°/25 mm., appears to be 
produced simultaneously. Tetraphenylethylene, m. p. 221° 
obtained from benzophenone chloride and sodium iodide in the 
presence of acetone, is reduced by sodium and boiling amyl alcohol 
to tetraphenylethane, m. p. ^9°. a-Chloroatyrene has b n 
83° /23 mm., 85-35‘5°/22-5 mm., 73-74°/15 mm., df 1*0976, and 
1*0916 for two different specimens. H, 


Determination of Constitution by Spectrocbemical 
Methods. The so-called Triphenylvinyl Alcohol, Enolic 
Salts. H. Ley and W. Manecke {Ber., 1923 , 56 , [5], 777^ 
783).— As a result of purely chemical investigation, Meyer and 
Gottlieb-Billroth (A., 1921, i, 422) have been drawn to the con* 
elusion that the so-called triphenylvinyl alcohol, CPhgICPh’OH is 
actually a ketone, GHPh^'COPh. Spectrochemical investigation 
leads the authors to the same conclusion. 

The optical behaviour of “ triphenylvinyl alcohol ” is completely 
different from^ that of triphenylvinyl acetate, CPh2lCPh‘OAc in 
which the enolic form is fixed. According to previous observations 
it is to be expected that the optical properties of triphenvlvinvl 
alcohol would not differ greatly from those of the parent hydrl 
carbon, 7-phenylstilbene ; it is observed, however, that the absorp- 
tion spectra of the hydrocarbon and triphenylvinyl acetate are 
closely similar, and differ entirely from that of triphenylvinyl 
alcohol The enolic constitution of the latter compound is therefore 
regarded as impossible. Its ketonic nature is demonstrated by a 
comparison of its optical properties with those of acetophenone, 
deoxybenzoin, and p-benzpinacolin, COPh-CPh,. Further the 
colour^ of the {^ditive product of “triphenylvinyl alcohol” and 
1.6 : o-tnmtrobenzene shows that it is not a derivative of stilbene 


Xhe optical behaviour of 9-benzoyIfluorene, 




has 


Thp connexion with that of triphenylethanone. 

7 1 3-’>'=’“y>>denpfluorene, is closely analogous 

Q n analogy between triphenylethanone 

hv ^ j marked, probably 

Tn ‘“reaeed absorption attributable to the fluorenonc 
?hpn7nllfl ® sodio-derivative of the enolic form of 

free ® measured ae well as that of the 

b Ltad) 'Apparatus required for the latter purpose is described 
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The eaola, which have beea generally investigated spectro- 
scopically, contain a carbonyl group, and it has been assum^ that 
in their salts the metal is also unit^ to this group by a subsidiary 
valency, whereby an internal complex salt is produced. The 
authors consider this hypothesis untenable, and prefer to attribute 
the behaviour of the salts to the presence in them of readily altered, 
conjugated systems, H. W. 

Mode of Absorption of Triphenylmethane Colouring 
Matters, E. Adinolfi {Aui R, Accad. Lincei, 1922, [v], 31, ii, 
551 — 554), — Consideration of the various theories ^vanced to 
establish chemico-physical connexions between constitution and 
absorption, together with the results previously obtained (A., 1922, 
ii, 001), shows that triphenylmethane colouring matters, in solution 
in water or in methyl, ethyl, wobutyl, or amyl alcohol, give rise to 
absorption spectra of similar type, and with maxima which undeigo 
increasing displacement as the molecular weight of the solvent 
increases. To this rule, rhodamine-J3 and uranine form exceptions, 
probably owing to re-emission resulting from fluorescence. The 
two characteristic absorption bands of these colouring matters 
are due to two distinct vibrators, which in some cases diffuse with 
unequal velocities, and in others disappear alternately in acid or 
alkaline solutions, and undergo displacements to different extents 
in different solvents. T. H. P. 

Infra-red Spectroscopy. V. P. Lttbovich and (Miss) E. M. 
Pearen {Trans, Roij. Soc. Canada, 1922, 16, III, 195— 212).— The 
absorption of infra-red radiation by dilute alcoholic solutions of 
diejanin, dicyanin-A, pinacyanol, nigrosin-SS, alizarin -blue-S, and 
Eastman red sensitiser No. 700 has been investigated. The results 
indicate that photography of the infra-red spectnim can be readily 
extended to X 20,000 A. Nigrosin and ‘ alizarin -blue are more 
suitable for the photography of certain regions of the spectrum 
than dicyanin or dicyanin-A. The infra-red spectra of tin, lead, 
bismuth, zinc, and antimony have been investigated from X 8000 A. 
to X 11,000 A. Particulars are given of the application of the 
“ thalofide cell ” to determine w^ave-lengths in infra-red spectra. 

J, S. G. T. 

A Simple Appliance for Detecting Traces of Fluorescent 
Substances. Ed. Moreau (J. Pkarm. Chim.^ 1923, [vii]^ 27, 
184 — 187). — box lined with black paper measuring about 8 cm. 
cube has a narroAv observation slit in the middle of one side and 
a hole in the top opposite to the slit just large enough to take the 
test-tube containing the solution to be examined. This is illumin- 
ated from above by an electric lamp which is shaded from the 
observer by means of a cylinder fixed to the top of the box. By 
means of this appliance the least traces of fluorescence can with 
certainty be detected, and minute quantities of urobilin in bio- 
logical Avork, fluorescein for detecting infiltrations in sanitary 
investigations, etc., can with certainty be found. G. F, M. 
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Destruction of tlie Fluorescence of Dilute Solutions by 
Ultra-violet Light. (Miss) F. M, Calk {Trane, Roy, Soc, 
Canada, 1922, 16, III, 257— 263).— Detenainations have been 
made of the decrease of fluorescence of a dilute a(5[ueous solution 
of ffisculin by exposure to ultra-violet light. Aft^ the solution 
was once exposed, its fluorescence continued to decay even when 
the solution was kept in absolute darkness. On subsequent expdhire 
of the solution to ultra-violet light, the rate of decay decreased very 
rapidly at first, then steadily. On further exposure, after an 
interval of several hours, the rate of decay was greater than before 
the interval. Ozone bubbled through the solution caused a very 
rapid decay of the fluorescence, the solution finally possessiim the 
same colour and absorption spectrum as that transform^ by 
ultra-violet light, J. S. G. T. 

Tesla-luminescence Spectra. I. The Form of Apparatus 
and the Spectrum of Benzene. William Hamilton McVicker 
Joseph Kenneth Mabsh, and Alfred Walter Stewart (T* 
1923, 123, 642- 654). 

Luminescence of Compounds formed by the Action of 
Magnesium on p-Dibromobenzene and Related Compounds. 

W. V. Evans and R. T. Dufford (J. Amer. Chem. Soc., 1923, 45* 
278— 285).— Solutions of magnesium p-bromophenyl bromide in 
ether are strongly chemi -luminescent, so much so that if it is dropped 
from a rod through air the luminescence is visible in daylight' 
stirring the solution in air gives a strong luminescence, and when 
poured from a tube it glows with a greenish-blue light which sug. 
gests molten metal. The luminescence of this substance has been 
compared with that of other aromatic halogen compounds, when 
the substances are exposed to air or oxygen. No luminescence 
results from the action of other gases, such as carbon dioxide 
hydrogen sulphide, sulphur dioxide, and nitrogen on Grignard 
compounds. The spectrum of the chemi-Iuminescence of magnesium 
p-bromophenyl bromide has been investigated by the use of light 
filters, and its lower and upper limits have been found to lie within 
the re^on X 5200— A 3500. This spectrum is found to be distinct 
from that of the associated fluorescence spectrum. Photographs 
of two kinds of fluorescence have been obtained from the oxidation 
products, one ^ying a single-handed spectrum, the other an entirely 
dillerent multiple-banded spectrum. j, p; g 

Spectral Study of the Triboluminescence of certain Sub- 
stoces. Henri Longchambon [Compt. rend., 1923, 176, 691— 

trihnlHm- spectral study was made of the 

u cadmium sujphate, uraniimi 

"idely different 

chenueal^ constitution and crystalline form, the spectrum of the 
tnWuminescence was in all cases the line spectrum of nitrogen. 

uramum salt, however, and it would probably 
ete ®™'**“"* substances such as the platinocyanides, 

the triboluminescence was masked by the secondary pheiio- 
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menon of fluorescence. Nevertheless, by the spectrographic method 
after an exposure of six hours, the presence of four other lines, 
coincident with the four most intense nitrogen lines, was revealed, 

G. F. M. 

Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XK. The Rotatory and Reh^ctive 
pisiwrsions and the Absorption Spectrum of cf-yNonyl 
Nitrite. Robert Howson Pickard and Harold Hurtbr (T., 
1923, 123, 434—4441. 

Rotatory Dispersion of the Esters of Lactic Acid. I. 
Norxapl Esters. Charles Edmund Wood, John Edward 
Such, and Frank Scarf (T., 1923, 123, 600—616). 

Magnetic Rotatory Dispersion in Gases. T. H. Havelock 
[Phil. Mag., 1923, [vi], 45, 560 — 576). — A comparison is made 
between the ordinary dispersion of certain gases and the dispersion 
of magnetic rotation in regions free from absorption. The formulae 
derived from a simple static molecule with one type of vibrator 
are suflScient for both dispersions in the visible spectrum for gases 
like hydrogen and nitrogen. In the case of oxygen, it is necessary 
to include the magnetic properties of the molecule before a complete 
theory can be formed. Omitting paramagnetic effects, expressions 
for the rotatory dispersion are obtained for the anisotropic static 
molecule, such as have been used for the ordinary dispersion of 
hydrogen. The Bohr molecule of hydrogen is studied numerically. 
In order that the adjustable constants of the ordinary dispersion 
formulae may be known more accurately, it is desirable that parallel 
sets of observations on ordinary rotatory dispersion be made on 
the same gas under similar conditions. W. E. G. 

The Mechanism of Photochemical Processes. U. The 
Behaviour of a Dry Jilixture of Oxygen and Hydrogen. 

Alfred Coehn and Heinrich Tramm {Ber., 1923, 56, [B], 455 — 
458).— A repetition of Baker’s work (T., 1902, 81, 4000) has con- 
firmed the observation that mixtures of hydrogen and oxygen 
which have been desiccated by prolonged contact with phosphoric 
oxide can be heated to redness in Jena glass tubes without the 
occurrence of an explosion. On the other hand, the presence of 
moisture does not appear to exert an appreciable influence on the 
rate of combination of hydrogen and oxygen when exposed to the 
ultra-violet light of the Heraeus lamp. Similar observations have 
been made previously (A., 1921, ii, 476) with mixtures of carbon 
monoxide and oxygen. H. W. 

The Mechanism of Photochemical Processes, in. The 
Bflect of Desiccation on the Combination of Hydrogen and 
Chlorine. Alfred Coehn and Heinrich Tramm [Ber., 1923, 
f-S]> 458 — 462). — The chlorine is dried and purified by fractional 
distillation at the temperature of liquid air. The hydrogen is 
prepared electrolyticaily, passed over heated palladised asbestos, 
and thence at increasing pressure through a series of jj-tubes, in 

8 * 
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each of which it is subjected to protracted c(K)Jing by liquid air. 
The moist and diy mixtures are exposed in qiuotz tubes to the 
light of a 100 candle-power Osram lamp ; the gases ate subse- 
quently treated with neutral potassium iodide solution, and the 
liberated iodine and the hydrogen chloride estimatei Under 
identical conditions, the union of hydrogen with chlorine in the 
presence of moisture occurs quantitatively within twelve minutes 
whereas in the dry mixture there is no sign of combination after 
two hours. 

It has been shown previously (Ooehn and Wassiljewa, A., 1909 
ii, 846 ; Coehn and Stackardt, A., 1917, ii, 5) that hydrogen chloride' 
bromide, and iodide are decomposed to some extent by expoa&re to' 
ultra-violet light. The presence of moisture is found to be ?^out 
influence on the rate of decomposition of hydrogen bromide or 
iodide, whereas in the case of hydrogen chloride decomposition of 
the completely dry gas is not observed. 

The velocity of combination of carbon monoxide with chlorine 
can be greatly reduced by thorough desiccation of the gases, but 
the process invariably takes place at an appreciable rate. Reaction 
in the case of sulphur dioxide and chlorine is completely inhibited 
by protracted (hying of the gases. H. W. 

The Mechanism of Photochemical Processes. lY, The 
Behaviour of Dry Mixtures of Hydrogen and Chlorine in 
Ultra-violet Light. Alfbed Coehn and Gebhabd Jung {Ber., 
1923, 56, [.S], 696— 698).— It has been shown recently (preceding 
abstract) that dry hydrogen and chlorine do not combine with one 
another when exposed to visible light. Under similar conitions, 
union is quantitative within twelve minutes under the influence of 
ultra-violet light ; the wave-length of the active rays is less than 
254 /i/i, ^ 

Spectrophoto-electrical Sensitivity of Bournonit© and 
Pyrargyrite. W. W. Coblentz and J. F, Echtord (US 
Bureau of Standards Sci. Paper No. 451, 1922).— A study of the 
effect of chemical constitution on spectrophoto-electrical sensitivity 
The minerals were tested in the spectral region from 0*3 ft in the 
dtra-violet to 2 in the infra-red. Boumonite, 3(CiuPb)S,Sb2Sn, 
has a high spectrophoto-electrical sensitivity from the extrem(? 
^olet to 1 fi In. Jhe ultra-red with tw*o wide, ill-defined maxima in 
the re^on of 0*55 n and 0*95 p, its reaction being entirely different 
from that of the constituent sulphides. The intrinsic intensity is 
peatly increased with fall of temperature, the maxima shifting 
towards the short wave-lengths. The spectrophoto-electrical re- 
action of pyrargyrite, AgaSbS^, consists at 22'’ of a wide, unaym- 
metncal maximum m the ultra-violet with a weak, ill-defined 
ma^um in the region of 0*63 p. It also differs from that of the 
constituent sulphides, but resembles that of proustite (silver arsenic 
sul^de). At —165°, pyrargyrite reacts electrically to all wave- 
lengths from the extreme ultra-violet to 15 jx, but the greatest 
reac ion is localised in the band at 0*63 ju. On increasing the 
intensity of the radiation stimulus, there is a more rapid increase 
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of the ire^nse of boxiniomte and pyrargyrite in the long wave- 
lengths than the shortr In a general way, the properties of photo- 
electnoal reaction spectra and absorption spectra are anected 
analogously by chemical constitution, indicating that the two 
phenomena may have a common source within the molecule. 

T. H. B. 

The Distribution of the Length of o-Hays. (Mixe) IkIike 
CuBiB {Com'pt, rend.f 1923, 176, 434 — 437). — A study of the distri- 
bution of the length of rays by photographing the trajectories 
obtained in an apparatus similar to that described by Wilson 
(A., 1913, ii, 92). On account of the difficulty of knowing in a 
precis® manner the density of the gas in the chamber at the moment 
when the rays are emitted, the measurements are essentially a 
comparison of the length of the rays emitted at the same instant 
in an exposure. The rays used were those of polonium. For 
each exposure two curves are traced, namely, the number, n, of 
rays the lengths of which are comprised between ar—Ac and x-\~Axj 
and the number, N, of rays of len^h superior to a; in function of x. 
The first curve shows the existence of the most probable trajectoiy, 
I, of the rays. The second curve, the fall of which resembles that 
of Bragg’s curve, shows that it is possible to define an extrapolated 
trajectory, p, in the same manner as Henderson defines it for the 
ionisation curve (A,, 1921, ii, 617). Several hundred rays were 
photographed and curves are given for the results of 142 rays. 
The ratio oi p' :p for the rays of polonium and radium-C is exactly 
equal to that given by Geiger from the ionisation curve, namely, 
H71 : 3-925^ 1*775 {Z. Fkysik, 1922, 45). Except for the very 
short rays the results as plotted correspond exactly with a law 
of probability of the form iCe*^**. About 90% of the ray.s have a 
length between l~l and l-\-l mm. The second curve shows that 
p=/-f0'7 mm., and taking for p the value 3*92 mm. as given by 
Geiger [loc, cit.) the most probable length of the trajectory will he 
3'85 mm. in air at 15'^ and 760 mm. As a corollary, it is necessary 
to admit that the ionising power of an a -ray along its trajectory 
commences by increasing, passes a maximum 4 — 3 mm. from its 
end and then decreases rapidly during the last millimetres, 

W. G. 

Extension of the X-Ray into the Ultra-violet Spectrum. 
Otto Stuhlman, jun. (Science, 1922, 56, 344). — ^When thermions 
liberated from a tungsten filament are accelerated and aUowed to 
impinge on a metal grid maintained at a variable jmsitive potential, 
secondary electrons are emitted from the grid, the number being 
measured by means of a galvanometer in series with tlie grid and 
a plate maintained at a constant positive saturation potential. 
When the secondary current is plotted as a function of the acceler- 
ating voltage, a sudden change in the slope of the curve occurs at 
critical potentials, the equivalent wave-lengths being calculated 
fmm the energy-quantum relation F(volt8)//(A.) =12320. Pre- 
liminary measurements are given in the case of tungsten and iron. 

A, A. E. 

8*— 2 
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The Increase of the Dispersion in the Photo-electric Spectra 
of X-Rays. Ren^ Ledrus [Com^. rend,^ 1923, 176, 383— 
385), — The dispersion is best increased by exciting the"" electronic 
emi^ion by means of an X-radiation, the frequency of which is 
slightly superior to the frequencies of the layers to be studied, and 
by adjusting the magnetic field so as to bring the regions studied 
towards the edge of the photographic plate wh&h corresponds with 
high values of the radius of trajectory of the electron. These 
conditions have been fulfilled in a study of the spectrum of velocities 
of electrons emitted by a radiation of gold excited by the radiation 
from a molybdenum anti-cathode. Seven rays were observed and 
the results obtained agree closely with those calculated. W. G, 


The Colson-Russell ESect, Photechie, Radiation from 
Metals, Photoactivity, and Other Similar Radiiation Pheno- 
mena. E. Rijmpf {Jahrb. Radioaktiv, Ekktranik, 1923, 19 
214— 222),— A historical survey is given of the literature on this 
subject. The activity of a zinc surface has been investigated 
with a view to testing if the darkening of a photographic film is 
due to radiation or to the emission of corpuscles. Contrary to the 
observations of Blaas and Czermak {Physikal, Z., 1904, 5, 363), 
the colour of the gelatin film is wthout effect. The action on the 
photographic film is not stopped by 16 sheets of aluminium foil, 
Since the foil is pierced by numbers of small holes, the possibility 
of diffusion of gases from the zinc plate to the film has not been 
eliminated. A powerful stream of air over the surface of the zinc 
was effective, however, in preventing any darkening of the film, 
and by maintaining a potential difference of 150 volts between the 
film and the zinc plate, it was shown that the effect cannot be due 
to electrically charged corpuscles. The only explanation of the 
phenomenon would thus appear to lie in some chemical influence, 
such as that suggested by Russell, who ascribed the action to hydrogen 
peroxide formed during the oxidation of the zinc plate in the 
presence of water vapour. W. E G 


Positive Rays in Simple Gases. J. J. McHenry (Phil 
ilay., 1923, [vi], 45, 433-^43). — A study of the proportion of 
atornic and molecular positive rays of the simple gases under 
varymg conditions of pressure in the discharge tube. The presence 
of mercury vapour in oxygen gas causes most of the positive rays 
to become atomic, and its removal always brings into prominence 
the molecular positive rays. Mercury seems to exert no effect on 
the mtrogen positive rays. The slower positive rays are mostly 
atomic, whilst those of greater energy are mostly molecular. Since 
the energy of a positive ray depends on the potential difference 
through which it fa^ to the cathode, those of small energy must 
be pr^uced near the cathode. In this region ionisation by the 
cathode rays is at a minimum, and ionisation by positive rays at a 
maximum, so it would appear that the positive rays tend to give 
atomic ions, and cathode rays molecular ions. This view is in 
a^eeinent with expenments made on the action of a magnetic 
held at varying distances from the cathode, in which it is shown 
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that the molecular positive rays are reduced in increasing measure 
as the distance frota the cathwe increases. The ratio of molecular 
to atomic positive rays is the greater the lower the pressure and 
the higher the voltage of the tube. In mixtures of one volume of 
hydrogen and two volumes of oxygen, the hydrogen positive rays 
are smaller in number than the atomic positive rays, but the ratios 
Oi/Og and are practically the same in the two cases. This 
regularity does not persist with other mixtures of hydrogen and 
oxygen. Carbon monoxide is more easily broken down into its 
atoms than oxygen, and the proportion oi atomic positive rays is 
much greater in the former gas than in pure oxygen. 

W. E. G. 

The Hadiation and Ionisation Potentials of the Hare Gases, 
and the Sii^let and Enhanced Series of Argon. W. M. 

Hicks [Phil, Mag ., 1923, [vi], 45, 480 — 196). — The true radiation 
and ionisation potentials are defined as the potentials required to 
produce radiation or ionisation of the atom when this is in its 
radiating configuration. The observed ionisation potential should 
be the sum of the dissociation potential and the true ioni.sation 
potential. In hydrogen, both radiation and ionisation potentials 
are observed, on account of the Jong life of the hj^drogen atom. 
In the rare gases, the observed potentials are too large to represent 
the true values, although these gases are already in the atomic 
state. It is suggested that the ordinary atom in these gases is 
not capable of ionisation, but requires preliminary work to change 
it into a configuration capable of emi.ssion. The nature of these 
prepared atoms is discussed, and the true radiation and ionis- 
ation potentials deduced from the spectral lines of these gases. 
Evidence is adduced from the work of Kammenstine {Astrophga. J., 
1922, 55, 343) as to the existence of prepared atoms of the rare 
gases wth long life periods. The life of a prepared helium atom 
must be of the order 1 /200 of a second, since a frequency of 220 
cycles per second is just sufficient to enable an arc to strike in 
helium at 4 volts. Helium gives two types of prepared atoms, 
the first requiring about 1 volt less than the second for their prepar- 
ation and possessing the longer life. The two forms are represented 
by . # — . * , and • • - • • , where a large dot represents an 
electron, a small dot a potential level, and a dash the nucleus. The 
true radiation and ionisation potentials of helium are given as follows : 
radiation potentials, He=l*14; He'*— 7-4; ionisation potentials, 
He=4*75; He'''=13'5 volts. The ionisation and radiation poten- 
tials of neon may be explained, if there are three kinds of prepared 
atoms for this gas. The work required to change the first prepared 
state to the second is 6*1 volts, and to change the latter into the 
third is 11*8 volts. A similar analysis is made for argon from the 
work of Horton and Davies on radiation and ionisation potentials 
of argon, and from its spectrum. W. E. G. 

Luminoiis Discharge in Iodine. Determination of the 
Ionisation Potential of Iodine. W. Albert Noyes, jun, (J. 
Amer. Ohem, Soc ., 1923, 45, 337 — 342).— The theory^ of the luminous 
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discharge put forward by Gibson and Noyes (A., 1021, li, 610; 1922, 
ii, 812) has been discussed with reference to its applicability to the 
luminous discharge in an electro-negative gas or vapour such as 
iodine vapour. The discharge potential in iodine vapour at various 
temperatures between —3° and 29° has been determined. IVoin 
the experimental values the most probable value of the ionisation 
potential of iodine is found to be 10*0d:0‘2 volts. This leads to 
the value 8-4 volts as the ionisation potential of the iodine atom 
which would correspond with a wave-length of 1472 A. It is irn- 
possible to verify this from the spectrographic data now available 

J.r.s. ■ 

Liquid Chlorine as an Ionising Solvent. J. Mennib and 
D. McIktosh {Trans. Roy. Soc. Canada, 1922, 16 , in, 301^ 
305).— In agreement with the observations of Johnson and 
McIntosh (A., 1909, ii, 881), the authors find no evidence of ionis* 
ation when inorganic substances or ordinary organic compounds are 
dissolved in liquid chlorine. Ethyl ether, ethyl alcohol, acetone, and 
ethyl acetate dissolved in liquid chlorine yield conducting solutions 
when hydrochloric acid is added, and determinations are detailed 
of the variations of the conductivities of these solutions as the 
amount of acid is increased up to 2 '5 molecular proportions. In 
the case of alcohol, the conduction is due to the ionisation of an 
oxonium acid compound by the acid. The results obtained with 
a solution of acetone in toluene, to which hydrochloric acid was 
added, resembled those for the corresponding liquid chlorine 
solution, but the actual conductivities were much smaller in the 
former case. J. S. G. T. 


Condition of Bismuth Salts in Aqueous Solutions and the 
Molecular Electrode Potential of Bismuth. David F. Smith 
{J. Aimr. Chem. Soc., 1923, 45, 360— 370).— The electrical con- 
ductivity and solubility of bismuth nitrate have been determined 
in solutions of nitric acid containing various quantities of acid 
at 25°. ^ The results indicate that bismuth nitrate exists in solutions 
containing a considerable excess of nitric acid mainly in the form 
of partly ionised normal salt. Conductivity measurements of 
solutions of bismuth perchlorate show that the very soluble basic 
salt, Bi(0H)2C104, has the conductivity of a non- hydrolysed uni- 
univalent salt like potassium nitrate, and that it is converted into 
less basic salts such as Bi(0H)(C104)2 and Bi(C104)3 only slowly on 
the addition of an excess of acid. Even when the ratio of per- 
chlorate to bismuth is as much as 4 ; 1, not more than 40—50% 
of the bismuth oxyperchlorate is converted into the hydroxy- 
measurements of cells of the type 
H2|HCl04ljHCI04-rBi0C104|Bi have been made at 25° for various 
concentrations of perchloric acid and the bismuth salt Th^ 
results fully confirm the conclusions drawn from the conductivity 
values. The measurements lead to the following values for the 
mol^ular electrode potential of bismuth, which were calculated 
on the two assumptions that the bismuth in solution exists entirely 
aathe ion BiO^and the ion Bi(OH)++, respectively: Bi|BiOHH" : 
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— 0’314 volt, : — 0‘298 volt. For (X)mparative 

purposes, the electrical conductivity of solutions of nitric and 
perchloric acid have also befen measured at 25®. J. F, S. 

Eilectrodo Potentisd of Bisxnutli detemuned by Ekjuilibriiiin 
Measurements. Ernest H. Swift {J, Amer. Ckem, 8oc,, 1923, 
45, 371 — 377; cf. preceding abstract).— The position of the equi- 
librium between bismuth and copper perchlorates and metallic copper 
and bismuth has been determined at 25® by shaking together the metal 
and the perchlorate of the other metal and a^lysing the equilibrium 
mixture. The reaction is represented by the equation 3Cu+ 
2 Bi(Cl 04 ) 3 2 Bi+ 3 Cu(C 104 ) 2 , and from the composition of the 
equilibrium solution the value of the molecular electrode potential 
of bismuth has been calculated on the assumption that the bismuth 
exists in such solutions entirely as the ion BiO' and on the assump- 
tion that it exists solely as the ion Bi(OH)“ and that the free 
perchloric acid present is completely ionised. The following values, 
referred to the molecular hydrogen electrode, were obtained ■ 
Bi|BiO>H1j=-0'318 volt, Bi|Bi(OH)**+H‘il-3 -0*310 volt. If 
the copper salt is regarded as completely ionised, whereby the errors 
in the ionisation assumptions are partly compensated, there result 
values which differ by about 5 m,-volt from the above, namely 
-0*323 and — 0'314 volt, respectively. These results are in fair 
agreement with the values —0*314 and —0-298 volt obtained by 
Smith (foe. cit,) from E.M.F. measurements. J, F. S. 

Hydrogen-Chlorme Cell. F. Foerster [with A. Nobis and 
H. Stotzer] (Z. EleJctrochem,, 1923, 29, 64— 79).— With the object 
of finding a method by which chlorine and hydrogen can be com- 
bined on the large scale to form hydrochloric acid, the authors 
have investigated the element Pt,H 2 |HCI|Cl 2 ,Pt. The cell was 
built up in a U-tube which was divid^ at the bend by a porous 
diaphragm, platinised electrodes were inserted and chlorine was led 
into one side, hydrogen into the other. It is showTi that with 
such an arrangement current is furnished without any great 
amount of polarisation up to 10~^ amperes /cm of platinum su'-face 
in the solution. The action consists in the combination of hydrogen 
and chlorine to form hydrogen chloride, and since the transport 
number of the hydrogen-ion is greater than that of the chloride-ion, 
the concentration of the hydrochloric acid in the chlorine side of 
the cell increases much more rapidly than in the hydrogen side. By 
increasing the temperature, the terminal voltage of the cell increases 
up to a definite maximum temperature which is higher the larger 
the current drawn from the cell. At 80®, however, the voltage 
falls when large currents are drawn from the cell, because the 
reduction in the gas concentration retards the electromotive action 
more than it would normally have been increased by the increase 
in temperature. The velocity of the electromotive action of the 
chlorine is very great and independent of the nature of the electrode, 
platinum or various forms of carbon being equally good. Hydro- 
gen, however, requires the catal 3 rtic action of platinum black to 
give it a somewhat larger activity, and even when this is used the 
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reaction velocity of the hydrogen is not very large, so that a marked 
polarisation appears when considerable quantities of current are 
withdrawn. The electromotive activity of the hyc^gen is 
restricted to the thin layer of the electrolyte covering t6e surface 
of the electrode which protrudes into the gas atmosphere. To 
increase the surface layer and to keep the concentration of hydrogen 
in it sufficiently high to furnish the necessary amount of current, it 
is essential that a very rapid stream of hydrogen should be passed 
into the solution. Platinised carbon will serve as electrode just 
as well as platinised platinum. The action is very slow if a bright 
platinum electrode is used, and it does not take place at all with 
carbon electrodes. In apparent connexion with this is the fact 
that the overvoltage of hydrogen on carbon electrodes is consider- 
able. On paraffined carbon electrodes the overvoltage of hydrogen 
shows unexpectedly large variations with time. Combinations 
such as Hjcarbon|HCl| carbon] CI 2 or Hg] bright I^|HCl|carbon|Ci 
give E.M.F. values which arise from concentration cells of the form 
Ol 2 (of small partial pressure) |HClJCl 2 (p= 1 atm.). If on a platinised 
electrode the process Hg 2H*+20 is no longer sufficient to 
furnish the current, the electrode becomes polarised to H-0‘8- — j-O Q 
volt, and the current furnishing process is then Pt— Pt'***-{-4G, 
which continues as long as the platinum deposit lasts. The 
potential of the element Pt|0 0l3/H2PtClg in 2.^HClj[ has been 
measured and found to have the value +0'74 volt. Oxygen is 
capable, if but slowly, of displaying an electromotive activity 
on carbon electrodes, which appears to be brought about by a 
small quantity of a carbon oxide present on the electrode. By 
using comb-shaped electrodes, of which the one in the hydrogen 
part of the cell is platinised, cells of about COO c.c. capacity can 
be constructed which will furnish a continuous current of 0*5— 
0*63 ampere at 0*75 volt for many hours. To achieve this result, 
the hydrogen must be led in at 10 — 30 litres per hour. In the chlorine 
part of the cell lOA^- hydrochloric acid is produced with a 90% 
yield calculated on the chlorine led in, and a material yield on the 
hydrogen of 1 — 2%. In view of the necessity of using highly 
platinised electrodes and a very high rate of flow of hydrogen, 
it is shown that the process considered is impossible for the com- 
mercial manufacture of hydrochloric acid. The burning of hydro- 
gen in chlorine is a more suitable and at the same time a simpler 
process for this purpose. J. F. S. 

New Form of Electrical Resistance of Electrolytes. 

Mauhice Philippson (Bull. Acad. roy . Belg., 1922, [v], 8, 76- 
80).— Since an electrolytic ion possesses inertia, the magnitude 
of an alternating current passing through an electrolyte should 
decrease as the frequency of the current increases, the effect being 
analogous to that of electromagnetic self-induction. An electro- 
^ould, in fact, possess two kinds of r^istance, frictional and 
kinetic, ^ The author obtained evidence of the existence of the 
latter kind of resistance and succeeded in measuring: , the “self- 
^ inductance ” and “ kinetic reactance ” of an elecwjlytic cell, 
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using a resonance mettiod( ** tuning ” a circuit containing the 
cell to one in which induced alternating currents of known fre- 
quency \mre produced. For a cell of 20 ohms resistance, containing 
a normal solution of potassium chloride, the kinetic reactances 
corresponding with frequencies of 4x10®, 1‘5X10*, and 3x10*, 
were found to be respectively 0*60, 13*09, and 7*35 ohms, a maxi- 
mum figure also being obtained at frequency l'5x 10® when a cell 
of 100 ohms resistance was used, or when sodium lactate or acetate 
was substituted for potassium chloride. For frequencies of 1 X 10® 
to 3X 10®, the kinetic reactance of a cell is roughly proportional to 
the volume of solution between the electrodes. E. E. T, 

Anodic Behaviour of Metals in Non-aqueous Solutions. 
lU. Iron, Nickel, Cobalt, and Chromium in £thyl>alcoholic 
Solutions of Nitrates. Umberto Sborgi and Gino Cappoh 
(JVwcw) Cm,t 1922, [vi], 23, 303— 331).— -The authors have in- 
vestigated the anodic behaviour of various metals in ethyl- alcoholic 
solutions of calcium and ammonium nitrates, the apparatus 
employed being similar to that previously used (A., 1921, ii, 572), 
but modified to render it applicable at higher temperatures and to 
allow of the separate collection of the anodic and cathodic gases. 

Cobalt exhibits complete activity, dissolving as a bivalent metal 
at all current densities from 0*03 to 3 amps, per aq. dcm., and at 
all temperatures (from —10° to 60°). The other three metals 
show passivity phenomena. Nickel is passive at all temperatures 
from —10° to 25°. At 60°, it is partly active if the current - 
density is high (0*3 — 3 amps, per sq. dcm.); in the ammonium 
nitrate solution, at low current density (0*03), not only is there 
complete electrochemical activity, but superposed on this is chemical 
activity, nickel being attacked by alcoholic ammonium nitrate, 
particularly at high temperatures. With iron, there is complete 
passivity at all temperatures and current densities employed. 

Chromium shows in the alcoholic solutions passivity phenomena 
similar to those observed in aqueous solutions, the attack being 
approximately (but somewhat leas than) sexavalent; chromic, 
and not chromate, ions appear. 

In the alcoholic calcium nitrate solutions, there is formed at 
the cathode a badly conducting layer composed, partly at least, 
of calcium ethoxide, In.all cases in which partial or total passivity 
is observed at 25°, oxyf^n is liberated at the anode in amount 
corresponding with 7*5%/o^ the current, the remainder, 
ado wing for the current expended in dissolving the metal, giving 
rise to acetaldehyde ; the latter is formed almost quantitatively, 
only a trace of acetic acid being obtained. T. H. P. 

Application of Uud Thoory of Magnetism to the Calculation 
of Atomic Dian^Bters. J. F. T. Young {Tnms, Hoy. Soc. 
Canada, 1922, III, 16,49 — 61). — Attention is directed to the periodic 
distribution of paramagnetic and diamagnetic properties among 
the elements arranged in the customary periodic table. A mathe- 
aiatical th^r applicable either to the dynamic or static atomic 
model, permitting atomic dimensions of an element to be calculated 



ih 214 


abstracts OS' CHEMIOAIi PAPERS. 


from tJie value of the m^etio permeability the 

results are appUed to calculate the atomic radii of 26 elements. 

The values obtained aie of the correct order in all oasM.^ ^ ^ 

The Specific Heat of Saturated BenireM Vapour, ^d the 
Adiabatic Curve of the Liqmd-Vapo^ M^ure. G. Bruhai 
and A. Delayoue {J. Phjs. Badmm, 1923, 4, 1—10).— From the 
experimental critical constants of benzene, its specific hwt at low 
prSure, and its heat of evaporation, deductions have been made 
of the specific heat of the saturated vapour over a range of tern- 
wratures At low temperatures, and in the neighbourhood of 
^e critical temperature, this specific heat is negative, but at inter- 
mediate temperatures becomes positive. The values deduced for 
the two invemion points 121° and / Y° 

with the experimental values 122 and 258 (cf. A., 19--2, ii, 348). 
From the specific heats of the saturated vapour, the entropies 
of the vapour, the liquid, and mixtures of both have been deduced 
for tempSatures ranging from ordinary temperatur^ up to the 
critical temperature. On a diagram, in which values of the entropy 
are plotted against temperature, the paths of the points for which 
an ^abatio expansion does not change the relative amounts of 
the two phases is indicated. By employing Young s tables, the 
usual volume-temperature and pressure-temperature di^a^ may 
be constructed. * ’ * 

The Specific Heats of Nitrous ^ / ak' 

Paeuugtot and W. G. Shtolinq {Phd. M<^., 1923, [vi], 45, 
416— 430)— The specific heats of nitrous and nitnc oxides are 
of special’interest from the point of view of the Lewis-Langmuir 
theory, because of the similarity of the electromc configurations 
of nitrous oxide and carbon dioxide, and of nitric oxide, CMbon 
monoxide, and nitrogen. Nearly all the previous work on 
nitrous oxide was vitiated by the use of impure gas, and results 
varying from C,/C,= l-2o-l-32 are recorded in ^ hteratoc. 
For nitric oxide, previous values range from 1*3^1 415. lUe 
nitrous oxide in the present experiments was freed from o^gen 
and nitrogen by passing it through a tube imipersed m iiqmd au. 
The ratio of the specific heats of the two gases was detemuned by 
measurement of the relative velocities of Bound in these ga^s and 
in pure dry air. The effect of the tube on the velocity of sound 
was eliminated. It was shown that Wohl’a equation of state has 
no advantage over that of Berthelot for the reduction of the results, 
and that of the latter is employed as the basis of the calculation 
of the specific heats. The values obtained were, for nitrous oxide, 
CJC',=1*302, C,-8'799 cal., ^=6-758 cal.; for nffno oxide, 
(fJjCt=V4O0, (?p=6*990 cal., and C,=4'993 cal. W. E. G. 

The Meaning of a and 6 in the Zquiition of State. Angus 
F. Core [Phil Mag,, 1923, 45, [vi], 622--624).-In the genei^ 
virial equation, pi>=i2T-f*£/v, the term Bjv does not naturally 
fall into two parte, one of which is proportional to the temperature, 
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RTbjv, and the other independent of the temperature alv. It is 
necessary to define either a or b. Thus a/v may be defined as 
half the work necessary to abstract N molecules chosen at random 
from the interior of the gas to infinity outside the gas, the other 
molecules remaining fix^ in position. Thus defined ajv corre- 
sponds most closely with the equation of ran der Waala. The 
term BTbfv cannot be called the collision ririal, for when the 
molecules contain a hard kernel it does not in general reduce to 
the collision virial of Reinganum. The effect of making BTbjv 
equal to the collision virial is critically discussed, and shown to 
lead to fl/v=0 if the molecule is regard^ as a hard sphere without 
external field. W. E. G. 

Freezing Points of Organic Substances. VU. Jean 
Timmermans {Bull Soc, cAiw. Belg.^ 1922, 31 , 389 — 397 ; cf. A., 
1921, ii, 622). — The freezing points of a further 68 organic liquids 
are given in tabular form. The results confirm the author's 
previous conclusion that the alternation of melting points between 
the odd and even members of a homologous series is a general 
phenomenon, and allow this generalisation to be extended to include 
substances possessing two hydrocarbon chains linked by a central 
characteristic group (secondary amines, ethers, alkyl sulphides, 
etc.). Inverse alternation, in which the odd members of a series 
melt at a higher temperature than the adjacent even members, is 
shown to be frequent, even in series of symmetrical compounds. The 
melting points of the higher terras of all the homologous series 
consider^ tend towards a common value of 117® and, further, 
for the paraffins and most of their monosubstitution derivatives, 
it is found that the member melts at about 65®, the Cjg member 
at about 20®, and the Cg member at about —45®. (impounds 
containing an amino* or a hydroxyl-group do not conform to this rule, 
their melting points being always higher than those quoted above. 
Amongst the lower members of a series there is often considerable 
and irregular variation in the melting points of successive members, 
but a minimum is usually observed at about the C3 term. H, H. 

Outer Jacket for Beckmann's Boiling-point Apparatus. 

James Frederick Spencer (J. Soc, Ckem. Ind., 1923, 42, 126).— 
An outer jacket for the Beckmann boiling-point apparatus is 
described. The jacket is made on the same plan as the usual 
porcelain jackets, but is of copper. The mica windows are carried 
by light copper castings brazed to the inner and outer walls of 
the jacket. Only one side tube is attached to the jacket and 
this serves for putting the solvent and beads into the jacket and 
also for carrying the condenser. The boiling tube is supported 
by a ring of cork placed at the top of inside wall of the jacket. 
The jacket is superior to porcelain and glass jackets since it reduces 
the breakage and danger of fire with infiammable liquids to a 
minimum, and since it is less sensitive to draughts the equilibrium 
temperature k reached more rapidly and becomes ste^y much 
oiore quickly. J. F. S. 
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Comparison of the Normal Boiling Temperatures of Un- 
desiccated Sulphur as Measured by the Dynamic and Static 
Methods. Alan W. C. Menzibs {J> Armr, Clem. Soc., 1923, 
45, 327—331).— Since the boiling point of sulphur is used as a 
standard in thermometry, the author has redetermined this value 
by both the static and dynamic methods with the object of ascer- 
taining whether or no the ecjuilibrium between lic^uid sulphur 
freshly condensed from recently generated sulphur vapour and 
sulphur vapour occurs at the same temperature as that between 
liquid sulphur and vapour of a greater age, at the same pressure 
near to 760 mm. The results show that the boiling point of 
undesiccated sulphur is the same whether the dynamic or the static 
method be used. The actual values are not given in the paper, 
but it is stated that the two values do not differ by more than 
0*02°, an amount which is not outside the estimated error of the 
experiment. It is suggested that this similarity might not be 
found if the sulphur were accidentally or intentionally intensively 
desiccated. The statement that delay may occur before a new 
phase, freshly formed, reaches its equilibrium constitution and 
properties, has been examined for certain cases of liquids and 
vapours. 

A New Process of Microsublimation. Richard Kemp? 
iZ. ami Chem., 1923, 62, 284r-291).— The substance to be sub- 
limed is placed on a square brass plate, 12 cm. square and 1 cm, 
thick, heated by means of two resistors of nickel-chromium wire 
connected with an external resistance and regulator. The resistors 
are so arranged that they may be used separately or together, 
either in series or in parallel. The layer of substance is made as 
thin as possible and is covered, at a distance of OT to 001 mm., 
with the microscope slide. In this arrangement the temperature 
of the plate can be kept constant over long periods and by suitable 
cooling of the slide, sublimates of most substances in characteristic 
forms may be obtained at comparatively low temperatures, e.gi., 
for mercuric chloride 17®, arsenic and sulphur 50®, stearic acid 38®, 
vanillin 53®, indigotin 95®, cocaine 36®, strychnine 103®. These 
temperatures are considerably lower than those at which the 
substances sublime in a vacuum. By this process characteristic 
crystalline deposits from evaporated human urine and blood may 
be obtained, even if present as stains on fabrics, so that the method 
may find application in forensic analyses. A. R. P. 


Heat of Oxidation of Glucinum. H. Copaux and Ch. 
Philips (C&mpt. rend., 1923, 176, 579— 580).— A redetermination 
of the heat of oxidation of glucinum by measuring separately 
the heat of dissolution of the metal and its oxide in acids, and 
taking into account this time the variation from unity of the 
specific heat of the acid solutions used, gave a value of 131 '3 Cal. 
The heat of oxidation of calcium determined in a similar way as 
a check on the correctness of the principles employed was 
Cal a value in close agreement with that obtained by Guntz by 
other methcxls. Gt- 
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Heats of Combustion and Energy of dissociation. HI. 

A. VOK WiimBjEEQ [Ber., 1923, 56, [^, 463-466; cf. A., 1920, 
ii, 666— 669).— A reply to Fajans (A., 1922, ii, 818) and to Htiokel 
(A., 1922, ii, 818). H. W. 

Calorimetric Researches. HI. Some Remarks on an 
Attempt of Swientoslawski to Calculate the Heat of Com- 
bustion of Benzoic Acid by a Semi-theoretical Method, 
p. E. Vekkade (Efic. trav. chim., 1923, 42, 105—111; cf. A., 1922, 
ii, 474, 740). — critical survey of the conclusions drawn by 
Swientoslawski and Popov (A., 1915, ii, 315) and of the method of 
calculation adopted. The author stresses his criticism on the 
ground that benzoic acid is accepted as the calorimetric standard 
substance with a heat of combustion of 6324 caLy per g.(air), 
which is about 2% greater than the value given by Swientoslawski 
from a consideration of various experimental results (A., 1918, 
a, 32; 1921, ii, 679). H. J. E. 

The Calorific Value of Organic Substances. D. P. Kono- 
valov {J. Russ. Phys. Chem. Soc., 1918, 50, 81— 105).— The heats 
of combustion of many naturally occurrmg fuels and of many 
organic substances are compared. These heats are calculated, 
not on unit weight of substance burned, but as calories per unit 
quantity of oxygen used in the combustion. A new factor, tt, the 
oxygen potential of carbon compounds, is introduced. This is 
calculated from the equation tt ~ TjK, where T, the calorific 
power, is the heat of combustion, Q, minus the heat of vaporisation 
of the water produced, and K, the oxygen coefficient, is the ratio 
of the weight of oxygen used, to the sum of the weight of substance 
and of the water produced, t is calculated for a number of different 
coals, for petrol, for animal fat, and for various types of saturated 
aliphatic compounds, including paraffins, alcohols, amines, ketones, 
aldehydes, and acids, and found to vary very little for these sub- 
stances, the mean value being 3*05 Cal., and hence t for normal 
carbon com^unds is very little different from that for pure carbon. 
In the case ci compounds containing oxygen, it is incorrect to calculate 
the heat of formation or combustion on the basis that one oxygen 
atom may be balanced against two hydrogen atoms in the compound ; 
the correct method is to balance one carbon against two oxygen atoms. 
A formula for the calculation of the heat of formation of oxygen- 
containing saturated aliphatic substances is given, and the results 
obtained from it are found to agree satisfactorily with those found 
experimentaDy for a number of substances. In the case of nitro- 
compounds, however, in which the oxygen is united to nitrogen 
and not to carbon, this formula cannot be applied, and in these 
cases the heat of formation may be calculate by assuming that 
the oxygen is present in the free state. In the case of homologous 
hydrocarbons, it is found that t gradually increases as the pro- 
portion of hydrogen falls. Formulm for the calculation of t for 
unsaturated hydrocarbons are deduced, and found to agree satis- 
factorily with results obtained experimentally for ethylene, 
acetylene, and allylene, tt in these cases increasing with the degree 
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of unsaturation. The same formula is applied to the calculation 
of TT for carbon as C 21 which is found to 4*704. From this result, 
the heat of vaporisation of C 2 is calculated to bo 103*6 Cal v for 
saturated cyclic compounds differs little from that for straight 
chains, whilst for aromatic compounds it increases with increasing 
unsaturation, varying between 3'1 for benzene and 3*138 for 
diphenylacetylene. For terpenes, this value is of the same order 
as for aromatic substances. For rings containing oxygen, how- 
ever, a great increase is observable, t for ethylene oxide being 
3*685, for furfuraldehyde 3-364, and for trioxymethylene 3*509. 
Esters, such as ethyl nitrite, glyceryl trinitrate, and mannitol 
hexanitrate, behave differently from ordinary nitro-compounds, 
liberating more energy on combustion, A formula is deduced for 
the calculation of the heat of combustion of such substances, and 
it is shown that results calculated from it agree well with experi- 
mental figures. For cyanogen, tt is only slightly less than for Cg, 
t.e,, 4-097, whilst for hydrocyanic acid it is 3-847, both being very 
close to calculated values. Nitriles also give values for ir above the 
normal, and a small increase is apparent for compounds in which 
every carbon atom has a hydroxyl ^up attached, such as glycerol. 
Acid amides and carbamide, on the other hand, have a value below 
normal, e.y., for carbamide tt = 2-914, and for oxamide 2-739. 
Many organic acids, such as acetic, propionic, malonic, and succinic 
acids, have also low values. Carbohydrates have all values con- 
siderably above normal, the heat effect being on the average 
7*5% greater than that of their carbon content alone. Lignite 
and peat have slightly higher values than the normal, 3-05, although 
lower than that of cellulose, 3-262, indicating that they are transition 
stages to coal T. 

The Heats of Combustion and of Formation of certain 
Explosive Nitro-compounds from their Elements. P. P. 

Ruecov and L. A. Severjajjov {J. Huss. Pkys. Ckem. Soc., 1918, 
50, 140 — 144). — The heats of combustion of various nitro-compounds 
are measured and their heats of formation hence calculated. These 
are, for 1 : 3 ; 5-trinitrobenzene 3178 cal and + 8*5 Cal, respec- 
tively, for 2:4: 6-trinitro-l-methylnitroaminobenzene 3016-5 cal. 
and — 14-2 Cal, for 2:4: 6-trinitro toluene 3691 cal and + 13'6 
Cal, for 2:3:4: 6-tetranitro-l-methylnitroaininobenzenc 2551 
cal and — 29-9 Cal., for ammonium picrate 2890 cal and + 78 
Cal, for the ammonium salt of hexanitrodiphenylamine 3128 cal. 
and "h 14 Cal, and for trinitroethane 1777 cal and -p 4*3 Cal 

R. T. 

Nernst’s Theorem. Th. db Bonder {Bull. Acad. roy. B^., 
1922, [v], 8, 461 — 465). — The author obtains various expressions 
for the heat of reaction at constant pressure, making use of Nemst’s 
theorem. E. E. T. 

Heat of Coagulation of Ferric Oxide Hydrosol with Sodium 
Sulphate. Frederick L. Browne (</. Amer. Chem. 80c,, 1923, 
46, 311— 321).— Ihe heat of coagulation of ferric oxide hydrosol, 
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of widely vaiying purity, by means of 0•2^’-8ol^rtion of sodium 
sulphate, has b^u investigated, using sols prepared by three disHimilar 
methods. The sols employed were prepared, by the oxidation 
of a solution of ferrous chloride with hydrc^eu peroxide followed 
by dialysis, by the peptisation of precipitated ferric hydroxide in 
ferric chloride solution, and by the addition of various amounts of 
hydrochloric acid to a sol of a high degree of purity prmared by the 
fijret-named method. The same value for the heat of coagulation 
at a given purity and total iron concentration is obtained with 
sols prepared by all three methods, iadicating that ferric oxide 
hydrosols represent an equilibrium which is defined by the tempera- 
ture, pressure, concentmtion, and purity. The change in the 
degree of dispersion of ferric oxide during coagulation does not 
involve a measurable heat effect. The heat effects observed during 
the coagulation of sols of low purity are due to the dilution of the 
ferric chloride and hydrochloric acid contained in the sola, to the 
mixing of these electrolytes with the added coagulating electrolyte, 
and to changes in the adk^rption equilibria. J. F. S. 

Interfacial Tension. Jajies Robebt Pound (T., 1923, 123, 
578-599). 

Viscosity, Neutralisation, and Isomorphism. L, J. Sdion 
ipomp. rend., 1923, 176, 437 — 440). — A study of the variation 
in viscosity of solutions of phosphoric acid and arsenic acid during 
their neutralisation by sodium hydroxide shows that the curves 
obtained for the two acids are superposable. The results indicate 
that, in aqueous solution, of the same molecular concentration, 
isomorphous substances modify the viscosity of water at a given 
temperature in the same manner. By isomorphous substances 
is meant those having similar chemical formula, the same crystal- 
line form and showing syn-crystallisation. A study of the chlorides 
of sodium, potassium, rubidium, and ammonium shows that this 
holds good for the last three named, but that for sodium chloride 
there is a marked difference at all temperatures and all concentrations. 

W. G. 

Dissociation Pressures of certain Salt Hydrates by the 
Gas Current Saturation Method. Walter C. Scuumb {J. 
Amr. Chem. Soc., 1923, 46, 342— 354).— Measurements of the 
dissociation pressures of nine pairs of salt hydrates have been 
made by the gas current saturation method at 25^ and the results 
compart with those obtained by other investigators using the 
name or other methods. The pairs of hydrates examined were 
the mono- and di-hydrates of barium chloride, di- and hexa- 
hydrates of strontium chloride, tri- and penfa-hydrates of copper 
sulphate, anhydrous sodium sulphate and the decahydrate, 
hexa- and hepta-hydrates of magnesium, zinc, ferrous, cobalt, and 
nickel sulphates. It is found, contrary to the experience of several 
who have previously used the method, in particular Menziea (A., 1920, 
ii, 738) and Baxter and Lansing {A., 1920, ii, 286), that when suitable 
precautions are taken perfectly trustworthy results are obtained. 



The necessary precautions concern the size of the saturator con- 
taining the mixture of salt hydrates, the method of measuring the 
total internal pressure, the intimate mixing of the two solid phases, 
the rate of flow of the current of air passing through the ajiparatus, 
and the weighing of the water taken up by the air. It is shown 
that the objection raised to this method, namely, that Sufficient 
time is given for the attainment of an equihbrium, is without 
foundation, since the equilibrium may be reached from both sides. 
No certain relatioi^hip has been found to hold between the com- 
position of analogous salt hydrates and their dissociation flressures 
measured at a given temperature, although the influence of^ such 
factors as atomic volume and valency is admitted. Exception is 
taken to the generalisations of Clark and Buckner (A., 1922, ii, 300) 
connecting the composition of ammines and hydrates \^th their 
stability, in view of the numerous exceptions found in the literature. 
It is pointed out that much further work is necessary, both in the 
formation and examination of new molecular compounds and in 
showing that numerous assumed compounds have no real existence, 
before any definite relationships can be established. J. E. S. 

Abnormal Osmosis through Collodion Membranes. G. 

pRETJNER [with 0. Roder] {Z. EleJctrochem., 1923, 29, 54 — 64). — A 
number of osmosis experiments with dilute solutions of various 
potassium salts are described together with measurements of the 
potential difference at the collodion walls used to separate the dilute 
from the more concentrated solutions. The osmosis is shown 
to reach a maximum value at concentrations between A/256 and 
A/512. It is shown that when a concentrated solution is separated 
from a dilute solution by a collodion membrane a faU of potential 
is brought about by the diffusion, and this drives the solvent from 
the dilute solution to the concentrated solution, and so brings 
about the abnormal osmosis. Since the diffusion potential between 
the walls of the membrane depends on the faU of concentration 
inside the walls of the membrane, it follows that the abnormal 
osmosis is different with rotating membranes than with fixed 
membranes. With fixed membranes and stationary solutions the 
concentration on the surface of the membrane contiguous with the 
dilute solution is much greater than that in other portions of thri 
solution. The ratio of the concentration on the two walls of the 
membrane approaches a maximum with increasing concentration 
of the concentrated solution. The maximum is reached at a 
concentration such that with the same concentration on both sides 
of the collodion wall the electro -endosmosis and the electro- adsorp- 
tion potential ^ also have their maximum value. This is explained 
if it be assumed that at this concentration the coefficient of diffusion 
is at its minimum. Such an assumption is in keeping with the 
fact that the diffusion potential difference is much greater with 
membranes than without. The electrolyte behaves in the membrane 
as though the migration velocity of the anion, r, is reduced, and 
the more reduced the greater the value of Since in the equati^ 
for the diffusion potential difference the value of (u — v)/(w -h 
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and the ratio of the concentrations, for concentrations in the 
legion where the more concentrated solution shows a maximum 
oBmotic pressure, decrease in the same way as the maxima of the 
diffusion potential difference of the abnormal osmosis and the 
electro-endosomosis must lie close together. With rotating 
membranes, the concentrations on the surface of the membrane 
differ only slightly from the concentration in the interior of the 
solution, since there is only a fall of concentration over the very 
thin adhering layer of the solution on the outside of the membrane. 
The diffifton potential difference increases with increasing concen- 
tration of the concentrated solution up to a veiy high value of this 
concentration. For these reasons, and because of the increased 
pure osmotic action, no maximum of the transport of liquid occurs. 
The maximum of the abnormal osmosis with collodion membranes 
is due to a further cause, if , as is stated by Loeb, it is caused by the 
increase in the diffusion potential difference and the decrease in 
the charge on the membrane with increasing concentration of the 
more concentrated solution, J. F, S. 

Potential Difierence occurring in a Ponnan Equilibrium 
and the Theory of Colloidal Behaviour. A. V. Hill {Proc. 
E(^. Soc., 1923, [A], 102, 705— 710).— A theoretical paper in which 
the contention of Loeb (Proteins and the Theory of Colloidal 
Behaviour), that the Donnan membrane equilibrium (A,, 1911, ii, 
848) involving the presence of an ion which does not diffuse, is the 
basis of the colloidal properties of a protein solution, is discussed. 
IVhilst the possibility of Loeb’s conclusion is admitted, it is pointed 
out that one of the main arguments used in its favour by Loeb is 
incorrect. Loeb shows that the potential difference observed 
experimentally between a protein and a non-protein solution 
serrated by a membrane agrees very exactly with that calculated 
froin the difference in hydrogen -ion concentrations also observed 
experimentally, and concludes that this supports his hypothesis. 
As a matter of fact, this equality is a necessary and inevitable 
consequence of the manner in which the observations were made and 
of general thermodynamic principles, and its proof is independent 
of any hypothesis of the mechanism by which the potential difference 
is product. J. F. S. 

Anomalous Osmosis of Solutions of Electrolytes with 
Colloidal Membranes. I. The Electrical Properties of the 
Membrane System. F. E. Babtell and Dwight C. Cabpbnter 
(</. Physical Chem., 1923, 27, 101— 116).— It is shown that in the 
measurement of osmosis in collodion bags as prepared by Loeb 
(A., 1919, ii, 399, 497) an increase in volume of 15% is brought 
about by small heads of solution which causes a considerable error 
in the pressure values obtained. To avoid this source of error, 
the authors have used collodion membranes prepared by Bigelow and 
Cemberling’s method (A,, 1907, ii, 933), which they find are uniform 
in thickness and permeability, and by regulating the conditions 
under which they are formed the permeability can be adjusted to 
particular value. The membranes were mounted in a non- 
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lesJdng osiAotio cell Biade of two T-shaped glass compartments 
of equal volume, held together by a brass coupling which holds 
the membrane firmly between the two compartments. The osmosis 
values of 1*0, 0-1, 0-01, and 0-001 solutions of hydrochloric acid 
and potassium hydroxide, chloride, sulphate, ferrocyanide, ferri- 
cyanide, carbonate, phosphate, acetate, oxalate, and tartrate, sodium 
chloride, calcium, magnesium, and aluminium chlorides have been 
determined and the maximum potential of each osmotic system 
has been measured at 25". The sign of the membrane ^rge has 
been determined by cataphoresis experiments, usmg findW ground 
suspended membrane material. The data show that the initial 
rate of osmosis bears a definite relationship to the electrical properties 
of the membrane system for practically all the salts e^mined. 
The anomalous effects obtained with collodion are very similar to 
those obtained with membranes of porcelain, gold beater's skin, 
calf's bladder, and parchment paper. The maximal and minimal 
values obtained with these different membranes do not come at 
exactly the same concentrations, but when the results are considered 
in the light of the exact condition of the electrical orientations of 
the different membrane systems, they are found to be closely 
comparable. It is also shown that the anomalous effects are 
somewhat related to a time factor, lor example, the data for the 
osmosis of potassium carbonate at the end of a two-hour jwriod, 
when plotted against the logarithm of the concentration, did not 
give an ^-shaped curve, whilst the xY-shape is pronounced in the 
curve obtained at the end of a twelve-hour osmosis period. This 
makes it appear probable that the process of diffusion is in some way 
responsible for the repressing enects noted at the intermediate 
concentrations. 

Four Laws of the Mutual Influeiice of Salts on the Solubility. 

P. P. VOJT Welmarn {Kolloid Z., 1923, 32, 145 — 149). — The author 
discusses four la\vs of mutual influence of salts on solubility and 
shows the importance of these to the behaviour of colloidal solutions. 
The four laws are : (1) Nemst’s law. The solubility of a salt is 
decreased by the presence of a second salt which has a common 
ion with the first. (2) Noyes’s law . The solubility of a salt increases 
in the presence of a second salt which lias no ion in common with 
the first salt. (3) The solubility of a salt in the presence of a 
second salt with a common ion commences to incre^e from a 
definite concentration of the second salt. The definite concen- 
tration is determined by the nature of the two salts and the solvent, 
and is lower the smaller the power of the solvent to break up the 
complexes formed. (4) When two or more salts are dissolved ui 
a given solvent, a competition for the solvent between the safe 
takes place, so that a decrease in the solubility of the salt which 
takes up least of the solvent follows. The existence of the third 
law demands a new statement of Nemst’s law, which is therefore 
now written : The solubility of a salt in the presence of a seew 
salt with a w)mmon ion decreases when the concentration of t <* 
second salt does not exceed a definite value. ^ 
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Relation between 3^1ecular and Crystal Symmetry as 
abown by X-Ray Crystal Analysis. G. Seeabi!B [Proc, 
physical Soc.t 1923, 35, 81— ’100). — theoretical paper, in which 
the methods of X-ray analysis, the nature of the elementary crystal 
lattice, and the meaning of axes and planes of symmetry in the 
lattice are discussed. It is shown that the methods (5 X-ray 
analysis enable the number of molecules associated with the unit 
cell to be determined. With the aid of this information an attempt 
is made ^ connect the symmetry properties of the crystal with this 
number and with the symmetry properties of the molecules from 
which the crystal is formed. The symmetry number for each of the 
thirty-two crystal classes is given, and is shown to mean the mini- 
mum number of asymmetric molecules necessary in the unit cell to 
satisfy the symmetry conditions. The relative orientations and 
j)Ositions of these molecules in the cell are discussed. It is suggested 
that this symmetry number is the actual number of molecules in 
the cell when the molecule is asymmetric ; further that, if the mole- 
cule possesses symmetry, this symmetry appears also in the crystal, 
and the number of molecules in the unit cell is obtained by dividing 
the symmetry number of the crystal by the symmetry number of 
the molecule. Evidence is produced in support of these hypotheses, 
and examples are given of their application to inorganic and organic 
crystals. J. F. S. 

Structure of Metal Crystals. ModiAcation of the Powder 
Method of Determining the Structure of Metal Crystals. 

K, A. OwEX and G. D. Prestox {Proc. Physical Soc., 1923, 35, 
iUl— 108). — Plates of aluminium, iron, copper, lead, and magnesium 
hare been examined by means of a Bragg X-ray spectrometer, 
employing radiation from a molybdenum anti-cathode. The 
maxima observed in the spectra are sufficiently intense to measure 
with accuracy, and the ciystalline structure of the materials 
examined is readily determined. The following data have been 
obtained : aluminium has a face-centred cubic lattice, the length 
of the side of the unit cube of which is a = 4-041 A. and the number 
of atoms associated with each elementary cube is n = 3-98; iron 
has a centred cubic lattice, — 2-0 To and a = 2*869 A. ; copper 
has a face-centred cubic lattice, o = 3-628 A. and n = 4-06 ; lead also 
has a face-centred cubic lattice, a — 4*983 A. and = 4*11, and 
magnesium has a hexagonal lattice, the side of the hexagon having 
a mean value o = 3*17 A. and n = 0*98. J. F. S. 

The Mesomorphic State of Matter. G. Friedel (Ann, 
Physiq^te, 1922, [ix], 18, 273---474). — A new classification of liquid 
ciystals according to their structure. Matter is capable of existing 
in two forms, neither crystalline nor liquid, for which the new 
designation, the mesomorphic state, is proposed. The first form is 
called the smectic phase, after the soaps which occur in this class, 
and the second, the nematic phase, on account of tlie linear 
diacontinuities which are its principal feature. A short historical 
account of liquid crystals, and a summary of tlie substances giving 
rise to either or both of the two types are given. 
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smectlo and nematic phases, yAm they occur together^ are 
always separated by a discontinuity, and the former is the phase 
which is stable at the lower temwraturei The smectic form is 
always optically positive, but the latter may be divided into two 
classes, nematic proper and chple^ric, accoiding to the sign of the 
rotation. The smectic phase possesses high viscosity and is rigid 
except in the direction of the optical axis, and displacement is accom- 
panied by a change of structure . On the other hand, the nematic type 
is fluid, *often more fluid than the liquid, and accommodates itself 
to movements within the film, brownian or otherwise. When the 
smectic phase is not homogeneous, as when the temperature is 
raised, there appeats a new structure showing groups of lines which 
are always in the form of focal conics. The conics form groups of 
two, an ellipse and a hyperbola, and the focal groups are often 
systematically arranged inside a polygonal structure. This 
structure is discussed in detail. On cooling from the liquid or 
nematic state, the smectic phase makes its appearance in short rods 
ornamented by focal groups ; the nematic type gives droplets in 
similar circumstances. A magnetic or electric field is without 
action on the smectic phase, whereas the structural lines in the 
nematic phase are oriented so that the optical axis becomes parallel, 
and normal, respectively, to the lines of force. Another point of 
difference between the two forms is the behaviour on transition from 
the crystalline to the mesomorphic state. In both types, the new 
structure is based on the old, but whereas the old surfaces of 
separation of the crystals show focal conics in the smectic phase, the 
division in the nematic type is always absolute. The two kin^ of 
complex structure possessed by the latter type are based on threads 
with no characteristic geometric form, and on centres which give 
rise to a spherolytic structure. The cholesteric type, which h 
optically negative, is only a special form of the optically positive 
variety, for there is a gradual change from the optically negative 
class to the normal nematic type. W. E. G. 

The Cholesteric Type of Compounds. Georges Friedel 
{Compt. rend., 1923, 176, 475 — 478). — The addition of very small 
amounts of a cholesteric substance to a substance, such as azoxy- 
anisole or azoxyphenetole, having a nematic phase, impresses on 
the latter the characteristic properties of the cholesteric type. 
If it is admitted that the rotatory power of the cholesteric phase 
is due to a very high torsion round the normal to the positive 
optical axis, then the rotatory power, measured in the normal 
region of the spectrum, should be greater the smaller the torsion. 
This is shown to be the case for mixtures of azoxyanisole and 
cholesteryl acetate. 

From a consideration of the behaviour of mixtures of azoxy- 
anisole or azoxyphenetole or of methylbenzylidenebenzidine with 
colophony, it is shown that the addition, to a nematic substance, 
of any substance having molecular rotatory power gives rise to a 
cholesteric substance in which the two typical structures of thif? 
form of matter are seen. If the amount of the asymmetric sub- 
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stance exceeds a cerMi, generally very small, amimit the stmotore 
with planes diows a ^^ery strong rototory pcflUtr of the type of 
ordinary cholesterol compounds, but if the.anianit of the asym* 
metric substance tends towards zero, there is a gradual passive 
from the cholesteric to the nematic characteristics, W. Cr. 

Dielectric Constants of Colloidal Solutions. U. J. Ebbisba 
{KoUoid Z ., 1923, 32, 157— 163).— A continuation of work prewously 
published (A., 1922, ii, 694). The dielectric constant of a number 
of vanadium pentoxide sols has been determined under a variety 
of conditions. It is shown that the constant is increased by passing 
an alternating current through the solution, due to electric coagul- 
ation. Dilution of a sol causes an immediate decrease in the value 
of the dielectric constant, but, on keeping, the value increases 
mth time ; this is due to the partial solution of the dii^rse phase. 
Increasing temperature decreases the dielectric constant to an 
amount corresponding with the increase in the molecular motion 
and the degree of dispersion. The dielectric constant increases 
with increasing current strength and increasing wave-length in 
accordance with the increased directing force. Measurements of 
the electrical conductivity of the solutions show that the changes 
observed in the dielectric constant are real and not due to changes 
in the conductivity factor. The importance of the above results 
for the theory of electrical double refraction and anomalous dispersion 
is pointed out. J. F. S. 

The Study of Soap Solutions, J. W. McBain (Rep. Brit. 
Assoc., 1922, 360 — 361). — A review of the evidence for the existence 
of the ionic micelle and the theories arising therefrom, E. H. R. 

Lyotropic Action in Processes of Solution of Colloids. 

N. P. Peskov {KoUoid Z., 1923, 32, 163— 166).— The action of the ‘ 
kations, ammonium, lithium, sodium, potassium, rubidium, and 
oiiesium on the rate solution of arsenic sulphide, gold, and cupric 
sulphide sols in alkaline media has been investigated. It is shown 
in all cases that the lyotropic action of these kations is in the order 
NH^’IHgOlLi*, Na*, K', Rb*,C8*. The ammonium ion decreases the 
rate of solution very strongly, whilst the other ions increase it more 
the greater the atomic weight of the element. The effect of adding 
the chlorides of the alkali metals on the time required for the pro- 
duction of the blue colour in mixtures of sodium sulphite, sulphuric 
acid, and iodic acid has also been investigated, and found to have 
in all cases an accelerating action, the order of increasing acceler- 
ation being Li’, Na*, K*, NH 4 ‘, Rb*, Cs*. With the exception of 
ammonium, the order is the same as that noted above. Similar 
experiments with coagulated arsenic sulphide and gold gave exactly 
the same order as was obtained with the uncoagulated sols, showing 
that the lyotropic action extends to macro-heterogeneous systems. 
A still coarser system, gold obtained by the reduction of gold 
chloride with hydrogen peroxide, furnished identical results, and 
Hnally gold powder dissolved more rapidly in the presence of 
rubidium chloride than in pure water. Hence it is shown that the 



ii. 226 ABarFSAcm of goobiiioal PAfBBS. 

lyotroj^dc aotion refeis only to the solyent, imd ia manifested with 
^ degrees of dispersion ol the system. Adscffption only ^ys a 
part in so for as may (hsplace the aotiom J> S. 

Tlxe Effect of Dissolved Substances on the Deposition o! 
Colloidal Particles from a Solution by means of an Electric 
Current. Richard D. Klbbma# {Physical J2eu., 1922, 20, 
272 — ^279). — The addition of 01 — 0*3% of sodium hydroxide, 
silicate, sulphate, phosphate, hydrogen phosphate or tartrate, 
potassium hydroxide, or tartaric acid to porcelain slip (a colloidal 
solution of clay, flint, and felspar in water) results in the formation 
of a solid instead of a semi-liquid deposit when it is subjected to 
an electric current. The increase in compactness of the deposit, 
obtained on the addition to the slip of one of the substances men- 
tioned, was found to be intimately connected with the increase in 
fluidity of the slip produced by them. In explanation, it is assumed 
that the addition of a small amount of a substance to the slip 
decreases the radii of the spheres of action of the particles, or the 
spheres associated 'with the particles which do not ^netrate into 
each other during their motion of translation. The fact that 
continued addition of the substance first precipitates some of the 
particles, mainly the flint and felspar, and then causes redissolution 
is explained in the same way. The equations of distribution of 
colloidal particles under the action of gravity are obtained. The 
experimental results indicate that the volume of the spheres of 
action of a particle in porcelain slip is about twice the actual volume 
of the particle. A. A. E. 

Ultrazmcroscopic Method for the Measurement of the 
Velocity of Kataphoresis. H. B. ICruyt and A. E. van Arkel 
{KoUoid Z., 1923, 32, 91— 95).— An apparatus is described 
whereby the velocity of kataphoresis of ultramicroscopio particles 
may be measured. Erom the measurements it is shown that 
the potential at the interface colloid-dispersion medium may be 
calculated. Using this apparatus, the velocity of kataphoresis 
of senium sols has been determined at distances 0—9^ mm. 
from the walls of the containing vessel. The potential at the 
interface is found to be 43 m.-volts. J. F. S. 

Heterogeneous Equilibria between the Chlorides of Cal- 
cium, M^esium, Potassium, and their Aqueous Solutions. 

I. Whxiam Bell Lee and Alfred Charles Eberton (T., 1923, 
123, 706—716). 

Equilibria between the Acido* and Aquo-iridiumpent- 
ammines. Arthur B. Lamb and Lawrence T. Fairhall 
(«/. Armr. Chem. Soc., 1923, 45 , 378 — 395). — Slight modifications 
have been made in Palmaer’s method of preparing iridiumpentam- 
mine salts ; these modifications give purer products and are more 
convenient (A., 1896, ii, 179). Chloropentammineiridium chloride 
has been shown to undergo no appreciable decomposition in aqueous 
solution at 100®. The velocity of transformation d chloro-, bromo*, 
iodo-, and nitrate^pentammines into the corresponding aquammines 
and vice versa has been measured at 95®, and in the case of the 



owumi ANP msiou OBsmsm. ii. 227 

broaio-ammi^^ a^t 80*’. All these taraaafoimalions have be^ 
found to follow the qourse of a unimolecular reaction^ and thek 
velocity constants have been found to have the same relative 
magnitudes as the corresponding constants of the cobattammiaes. 
The eqtuUibria reached in these transformations have been in- 
vestigated analytically. For this purpose, the method of McLean 
and Van Slyhe (A., 1915, ii, 479) has been carefully studied and 
still further refined. The values for the equilibrium concentrations, 
thus found, are shown to be substantially in a^eement with those 
calculated from the velocity measurements, and similar to those of 
corresponding equilibria among cobaltammines. They are all, 
however, markedly displaced from the aquo-aide of the reaction, 
as compared with the corresponding cobaltammines. The values 
for the concentrations found in the bromo -bromide equilibrium 
have been shown to agree reasonably well with the requiremente of 
an empirical equation similar to that found for the cobaltammines. 
This equation has the form [C'i?— where Cs and 
Gp represent the total concentration of aquo- and acido-salts, 
respectively. The conclusion has therefore been drawn that, whilst 
the exchange of the central cobalt atom for an iridium atom in the 
animines considered has produced a general displacement in the 
velocity and equilibria constants, it has produced no relative 
displacements. J. F. S. 

Dynamics of the Formation of Nitriles from Acid Anhy- 
drides and Azxudes. IV. Investigation of the JEteaction 
between Acetamide and Benzoic Ai^ydride by Phase Rule 
Methods. Robbut Kbbmann, Alois Aueb, Viktoe Oswald, 
and Alfred Zoff 1923, 43, 345— 358).— The inter- 

action of equi molecular quantities of acetamide and benzoic an- 
Jiydride proceeds according to the simple equation ; CHjCO'NHj-h 
(C 6 H 5 ‘C 0)20 :^=i: CH3*CN4-2C6H5*C02H, no side-reaction (to pro- 
duce acetylbenzoylimide) occurring (cf. A., 1922, ii, 748). The 
reaction was followed by the method previously employed by the 
author. The formation of an equimolecular compound (cf. this 
vol, i, 336) between acetamide and benzoic anhydride, melting 
at a temperature (84°) at which these two substances interact 
rapidly, caused difficulty in obtaining accurately the first few 
points on the temperature-freezing point curve. Other difficulties 
arose from the volatility of acetonitrile. The reaction studied is 
reversible, equilibrium (at 98°) being reached at 69% conversion 
from left to right of the above equation. The formation of the 
compound between acetamide and benzoic anhydride is thought 
to explain the fact that, from the results of the present investig- 
ation, benzoic anhydride appears to be a less effective dehydrating 
agent than acetic anhydride, whereas other results point to the 
contrary conclusion (cf. following abstract). E. E. T, 

Dynamics of the Formation of Nitriles from Acid AmicLes 
^ Anhydrides. V. The Study of the Reaction : 1 Bensoic 
Anhydri^ -f 2 Acotio Acid 2 B^oic Acid + 1 Acetic 
Anhydride. Robert Krbhann and Wilhelm R6slsb { MmUsk ^ 
1&23, 43, 359 — 365).— The reaction studied nroceeds from left tn 
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rights (at 77*5^) to the extent of about 6d%, giving a leaoiaon con* 
iL»=6‘4. The reaction was studied by usual me^od 
(freeidng*point detenninations at intervals^ with subsequent refer, 
ence to a freezing-point curve obtained from known mixtures, etc.), 
and it is shown &at although, undoubtedly, two side reactions] 
producing the mixed anhydnde, >occur, these do not affect, to 
any extent, the figures given above for the main reaction. 

E. E. T. 

The Conditions of Reaction of Hydr<^en with Sulphur. 
1. Direct Union. Ronald Gboegb Wrbyford Noerish and 
Eric Keightlbv Rideal (T., 1923, 123, 69&— 705). 

The Propagation of Flame in Complex Gaseous Mixtures. 
V. The Interpretation of the Law of Speeds. Willuh 
Payman (T., 1923, 123, 412—420). 

The Hate of Detonation in Complex Gaseous Mixtures. 

William Payman and Noel Stanley Walls (T., 1923, 123 
420-426). 

The Effect of Pressure on the Limits of Inflammability 
of Mixtures of the Paraffin Hydrocarbons with Air. William 
Payman and Richard Vernon Wheeler (T., 1923, 123, 426— 
434). 

A Simple Form of Apparatus for Observing the Rate 
of Reaction between Gases and Liquids, and its Use for 
Determining the Rate of Solution of Oxygen by Water under 
Different Conditions of Mixing. H. G. Becker {Phil, Mag., 
1923, [vi], 45, 581--592).— The principle on which the apparatus is 
based depends on the changes in pressure which occur when a 
liquid is placed in contact with a closed volume of gas. The 
measurements of the absorption of oxygen were made with a 
suspension of ferrous hydroxide in water. Five different rates of 
8tin;^g of the water were employed, ranging from zero to 1000 
revolutions per minute. The process of a^rption followed a 
linear law showing that the deoxygenation of the water was com- 
plete in a few seconds. The rate of solution per unit area increases 
rapidly with increase in the rate of stirring, and tends to a maxuuum 
as the higher rates are reached. Gentle stirring of the under layers 
of the water increases the rate of solution as much as twentydold 
compared with stationary water. When in the quiescent state, the 
rate of solution of a gas by a liquid is liable to sudden unaccount- 
able changes. The ma ximum rate of solution attained in these 
experiments was 0*0016 c.c. per min., which was about half that 
obtained by another method, previously reported (cf. A.^ 1919, 
ii, 510). W. E. G. 

The Velocity of the Absorption of Carbon Dioxide by 
Ammoniacal Solutions. Pattl Riou {Compt. rend,, 1923, 176, 
581— 1583).— The infiuence of varying amounts of sodium and 
ammonium chlorides and sodium hydrogen carbonate on the 
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absorption of carbon dioxide by ammonium carbonate solutions 
^as studied, and the results obtained are expressed by curves 
showing the c.c. of gas absorbed per second per sq. cm, of surface 
by ammonium carbonate solutions containing 0-04 g. mol per 
100 c.c. in presence of varying concentrations of the other salts. 
Sodium and ammonium hydrdgen carbonates have the greatest 
retarding influence on the absorption, and ammonium chloride the 
least at 20®, The influence of temperature on the absorption in 
presence of ammonium and sodium chloride at different concen- 
trations is also shown. With decreasing concentrations the maximum 
absorption velocity is displaced slightly on the temperature axis, 
being at about 20° with 0-5 g. mol. NH4CI per 100 c.c. and 35° 
with O'l 2. mol. per 100 c.c. The maximum with sodium chloride 
solutions lies at about 50°. G. F. M. 

The Antagonistic Action of Ions. H. Wastl {Biochem. 

1922, 134, 131 — 138). — The influence of the anions of various 
potassium salts on the time which elapses before the blue colour 
of starch iodide appears in the reaction between iodic acid and 
Bulphurous acid (Landolt's reaction) has been studied. The results 
confirm Berczeller’s observations that the reaction is accelerated 
by the anions in the order I>Br>Cl>N03>S04. Sulphate is 
antagonistic to chloride, bromide, or iodide, the latter accelerating 
the reaction, the former retarding it. H. K. 

The Velocity with 'which Carbon Monoxide Displaces 
Oxygen from combination with Hsemoglobin. I. H. Hart- 

bidgb and F. J. W. Roughton (Proc. Boy. 1923, [B], W, {[P], 
662), 336— 367).— The reaction CO+O^Hb Oa+COHb is a 
reversible one, and the equilibrium constant has a value in light differ- 
ent from that in darkness. On this circumstance are based two 
methods for measuring the velocity constant of the reaction, a 
determination difficult to carry out directly as equilibrium is attained 
very quickly. In the first method, haemoglobin solution con- 
taining oxygen and carbon monoxide flows through two glass 
tubes in series, one illuminated and the other in darkness. Measure- 
ments are made of the percentage of oxyhaemoglobin and carboxy- 
haemoglobin at various points in the illuminate tube by means of 
the reversion spectroscope (Hartridge, this vol, ii, 105). If the 
rate of flow is known, the time taken to reach the various points 
at which measurements have been made can be calculated, and 
hence the velocity constant of the reaction found. The second 
method consists in interrupting the illumination of the hsemoglobin 
contained in a ixough, and measuring accurately the time taken 
for the change tow^ds the new equilibrium to proceed a certain 
distance, as indicted by analysis by the reversion spectroscope. 
The values of A, the equilibrium constant, obtained by the two 
methods at 16° are 0*55 and 0-42, respectively, the difference being 
within the experimental error. The mean temperature coefficient 
tt obtained by the two methods is 2*5, and log k is approximately 
Inversely proportional to the temperature. W. 0. K. 

VOL, exxiv. ii, 9 
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The Decoznpoeition of Formic Acid hj Sulphuric 4cid. 

EBirrsT R. Schibez (J. Amer, Chem. Soc,, 1^3, 45, 447—456),-.. 
A study of the velocity of decomposition of formic acid by sulphuric 
add, A different concentrations, at temperature intervals of 10° 
from IS'* to 45°. The reaction is unimolecular and probably one 
cl dehydration. The addition of small amounts of water to the 
reaction mixture markedly decreases the velocity of the reaction 
which, however, increases rapidly with rise in temperature. There 
is a marked irregularity in the temperature coefficients of the 
reaction for 91*8% sulphuric acid. The presence of copper, silver, 
potassium, sodiUm, or mercurous sulphates causes only a sl^ht 
retardation of the reaction. Acetone and acetic acid act as inert 
diluents but hydrochloric acid increases the velocity of the reaction 
considerably. W. G. 

Hydrolysis of Methyl o-Nitroheuzoate in Acid Solution. 

Gjkrau) E. K, Branch and Donalh S. McKjtteick (J. Amer. 
Chem. Soc.y 1923, 45, 321— 327),— The rate of hydrolysis of methyl 
benzoate and methyl o-nitrobenzoate, the rate of esterification of 
o-nitrobenzoic acid, and the position of the equilibrium in each 
case has been determined under the same conditions. The reaction 
mixtures contained 60% of methyl alcohol, 40% of water, 0‘26i^- 
sulphuric acid, and 0-1104 g.-mols. per litre of organic acid or ester. 
It is found that the equilibrium for the unsubstituted and the 
substituted compound lies at practically the same point. The 
esterification is found to be of a higher order than the corresponding 
hydrolysis. The rate of hydrolysis of methyl benzoate is found to 
be twenty times as great as that of methyl o-nitrobenzoate. This 
result is at variance with the results obtained by Kellas (A, 1898, 
i, 96) for alkaline solutions. The discrepancy is explained by assum- 
ing the reactions to be preceded by complex formation between the 
ester and the hydrogen- or hydroxyl-ion. As is to be expected, the 
nitro^group favours the formation of the complex with the hydroxyl- 
ion and the dissociation of that with the hydrogen-ion, and conse- 
quently accelerates the reactions in alkaline solution but retards 
those in acid solution. J. F. S. 

Enzymatic Hydrolysis of Alkyl Glucosides. Determin- 
ation of some Mol^ular Weights. H. Colin and (Mlle) 
A. Chaudxjn {Compt. rend., 1923, 176, 440—442). — When to a 
given. weight of a glucoside increasing amounts of a preparation 
of.emulain are added the weight of dextrose liberated in twenty- 
four, hoars gradually increases to a maximum beyond which any 
further addition of the enzyme does not cause any increase in the 
amount of dextrose liberated. In the cases of methyl, propyl 
tM^opyl, butyl, and xsobutyl glucosides it is shown that the volume 
of. the given enzyme preparation required to give the maximum 
hydrclysifi in twenty-four hours is, within the limita of eircrf of 
the experiment, inversely proportional to the molecular weight 
of the glucoside. W. G. 
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Dmnduice of the Velocity of Coagulation of Snspenadds 
on fne Temperature. W. W. Lepeschkiit {K<Mcnd Z,, 1923, 
32, 160 — 167). — The temperature coefficient of the rate of coagul- 
ation of denatured albumin, araenic trisulphide, and lecithin in the 
pregence of alkali salts has been determined. The value of the 
coefficient in the case of arsenic sulphide is the smallest and is the 
same as that of the salt diffusion. Lecithin has a somewhat greater 
coefficient whilst that of albumin is greatest and has a value 
approximating to that of a chemical reaction. J. F. 8. 

ftiechanigm of the Catalysis of Hydrogenation by Nickel. 

Maitland C. Boswell {Trans. Hoy. Soc, Canada, 1922, 16, 
III, 1-^26) — By a quantitative study of the reduction of nickel 
oxide by hydrogen, and of the catalysis of the hydrogenation of 
ethylene by partially reduced nickel oxide, it is shown that oxygen 
necessarily present in a normal nickel catalyst exists partly in the 
form of nickel oxide in the interior of the catalyst particles and 
partly as negatively charged hydroxyl groups together with positively 
charged hydrogen on the surface nickel of the particles. Hydrogen 
absorbed during the reduction of nickel oxide, exists on the nickel 
surfaces with both positive and negative charges. The structure 

+ — + — 

of the catalyst is represented by {NiO)r,Ni(HOHHOH . . . .) and 
the catalysis of the hydrogenation of ethylene by the following : 

(1) {NiO)z,Ni{HOHHOH )+ CgHjiHH) (NiO)x.Ni{HOH} 

i C,H» + H30._ (3) (NiO),,Ni(HOHHOH) +_{HH) 

(NiO)„Ni(HOHHH) -f- HjO. (3) (NiO)„Xi(HOHHH) 

+ — 

(KiO)*.i,Ni(HOH) + HjO. A fourth reaction representing the 
mechanism of hydrogen absorption also occurs, and involves the 
addition of positive and negative hydrogen ions derived from neutral 
hydrogen molecules to the complex on the right-hand side of 
reaction (1) to form the complex on the left-hand side of reaction (3), 
Of these reactions, (1) is very fast and (2) and (3) are very slow. 
The latter pair also represents the reactions occurring on continued 
reduction of nickel oxide by hydrogen . Finally, by such reduction all 
hydroxyl groups on the surface are removed and only absorbed 
hydrogen with positive and negative charges remains. 

J, S. G. T. 

The Catalytic Decomposition of Formic Acid in Acetic 
Anhydride. Ernest R. Schierz {J. Amr. Chem. Soc., 1923, 
45, 455“-468).— SuljAuric, nitric, hydrochloric, hydroHuoric, phos- 
phoric, and oxalic acids act as catalysts in the decomposition of 
formio acid in aoetiO anhydride, but owing to side reactions it is 
Dot possible to obtain quantitative data. Tertiary bases cause a 
similar catalytio decomposition and the velocity erf deoompoaition 
correflponds roughly with the basicity of the base. A weak baaa 
lAe caffeine does not cause decomposition. Velocity Constants 
been determined for a number of bases at 50*’. The reaotka 

9—2 
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k oite of the iSiret order and the velooity increases with the oon- 
oentration of the cataljret. The decomposition by pyridine proceeds 
with different velocities in different solvents such as benzene, 
toluene, acetone, carbon tetrachloride, nitrobenzene, ethyl, amyl 
and Mobutyl alcohols, amyl acetate, and benzaldehyde. Acetic 
acid has an inhibitory effect on the catelysis by brucine, strychnine, 
and morphine, but not on the catalysis by pj/ridine. This ii^bitory 
effect may be used as a quantitative method for estimating acetic 
acid in its anhydride. In two cases, the joint effect of two bases 
was the sum of their separate effects. The author suggests a 
possible mechanism for the reaction by the formation of an inter- 
mediate compound. W. G. 

The Constitution of the Atom. A. Beychleb {BuU, 8oc 
chim. Bdg., 1922, 31, 411^17 ; cf. A., 1922, ii, 279).— The author’s 
previous formula for the calculation of atomic weights from atomic 
numbers, A—2N-\’0\ is now derived from theoretical consider- 
ations, and it is shown that the atomic radii of the elements of the 
helium group deduced by extrapolation from Brad’s crystal 
measurements are proportional to the cube roots of their atomic 
numbers. From a consideration of the energy changes involved when 
an electron is transferred from one shell to another, the author is 
able to derive Moseley’s frequency formula, v =: const. (1/m^- 
lln^){N-b)\ H. H. 

The Structure of the Atomic Nucleus. W. van deb Bebg 
{Chem. Weekblad, 1923, 20, 54 — 58).— A critical discussion of 
the results of Harkins (A., 1922, ii, 172). The pack^ effect 
of four protons in the helium nucleus corresponds with a loss 
of mass of 0*032 on the mass 4*032, or about 0*8%; a loss of 
mass is to be expected from the theory of relativity. The deduc- 
tions of Lunn are criticised as being based on the assumption that 
Coulomb’s law is valid within the nucleus, and as ignoring differences 
in mass due to the velocity of the nucleus. 

The velocity required in an a-particle to disintegrate a helium 
nucleus is calculated as more than one-eighth the velocity of light ; 
the fastest a-particle, that projected by radium C, has a velocity 
one-fifteenth that of light. The jS-particle has a velocity approach- 
ing that of light, but its mass is insufficient ; neither has any known 
electro-magnetic radiation a frequency high enough to effect the 
disintegration. Since there is no measurable loss of weight in the 
formation of carbon, oxygen, and heavier atoms from S-particles, 
it should be possible to disintegrate these by bombardment. 

From a consideration of the atoms of low atomic weight, up to 
calcium, it appears that where elements of uneven atomic number 
contain, in addition to a-particles, both external and internal 
(binding) electrons, the stable configuration is na-p^icles with 
three protons and two external electrons. No stable configuration 
can be formed from two helium nuclei. It is clear that for the 
lighter elements, those having an even atomic number are much 
more stable than those having an odd atomic number, whilst the 
hM'rier elements are much less stable than the lighter. S. L L 
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The Number of Radiating Atoms of Various Dimensions 
within Gaseous Hydrogen, from the Point of View of Bohr’s 
At<»n Model. P. Lasabsv {PMt 1923, [vi], 46, 433—* 
432).“— On the Rutherford-Bohr theory, the radius of an electronic 
orbit moving round a hydrogen atopi is given by a—k^l4^Ane^. 
On account of the mutual influence of the electric fields of the 
atoms, T cannot exceed 15, and thus the dimensions of the orbits 
will range between 2a=I'lxlO"* cm. (t=: 1) to 247'5xl0“* cm. 
(r==15). In star spectra, however, the existence of atoms with an 
electronic orbit of the order 33 is indicated. Calculations are 
made from the energy of definite spectral lines of the relative 
number of atoms of hydrogen gas possessing electron orbits of the 
different orders. Moat of the electrons causing the rad^tion spring 
over from the third orbit to the second, and the quantity springing 
over from the fourth orbit to the second equals only 25% of the 
first quantity. Those from the fifth to the second orbit are only 
17% of the number from the third to the second. Thus the quantity 
of springing electrons decreases with the distance of the electrons 
from the centre. W. E. G, 

Compressibility, Internal Pressure, and Atomic Mag- 
nitudes. Theodore W. Richards {J. Amer. Chem, Soc., 1923, 
45, 422 — 437). — theoretical paper in which the respective bulks 
of the elements in combination have been evaluated from consider- 
ations of the compressibilities of the individual elements and the 
contraction which occurs during combination. With the help of 
Bridgman’s accurately determined pressure volume curves for 
potassium and sodium (Proc. 2^ at. Acad. Set., 1922, 8, 361) and the 
author’s own earlier results of the compressibilities ’of bromine and 
chlorine (A., 1922, ii, 42), extrapolated by careful study of the 
nature of the curves [for which surprisingly concordant equations 
of the type {p+P){vS]=K are derived], the values of the internal 
pressures existing in these salts, as well as the relative volumes of 
the components and the atomic diameters in combination, were 
calculated. J, F. S. 

The Influence of the Atomic Nucleus on Valency, 
Orientation, and the Induced Polarity of Atoms. Herbert 
Henstock {Chem. News, 1923, 126, 129— 135),— A theoretical 
paper in which the alternate polarity of a chain of atoms is ascribed 
to a rotation of the nuclei and the inner electrons of the atoms. 
The nucleus of an atom is assumed to be a dipolar sphere, with the 
inner electrons situated at or near the poles, and according to 
the direction of the dipole within the atom, the valen^ bond will 
be either positive or negative. A sflong outside influence may 
rotate the nucleus of a key atom, thus determining its polarity and 
inducing an opposite arrangement in a neighbouring atom. This 
in turn will determine the orientation of the next atom and so give 
rise to alternate polarity. The relationship between electrovalence 
and covalence is discussed. W. E. G. 

Method of Representing Co-ordinated Compounds. T. H. 
Lowry {Chmistry and Industry, 1923, 42, 224— 225).— The dis- 
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of the couvwtional repfesentation of the stereoiso- 
merism of co-ordinated compounds, potassium cobaltinitrite or 
cobalthexammine chloride, by a square pierced by an axis 
fourfold symmetry, as suggested by Werner, or by the crystallo- 
graphic projection of an octahedron, are briefly referred to. Altern- 
atively the author suggests that such stweoisomerism should be 
graphically represented by the plane diagram of an octahedron 
obtained by dravdng the customary hexagonal representation of 
the benzene ring, and joining the 2:4:6 positions by full straight 
lines, and, if desired, joining the 1 : 3 : 5 positions by dotted straight 


lines thus : - 


. The usefulness of this method of represent- 


ation is illustrated by diagrams showing the enantiomorphism of 
the different types of compounds to which Werner attributed 
asymmetry. More especially it is pointed out that enantiomorphs 
exhibiting optical activity, and in which three identical bivalent 
radicles are associated with a single atom of metal, can be readily 
depicted by using the two variants of Kekule's formula for benzene. 

J. S, G. T. 


Change of Water of Hydration into Adsorbed Water during 
the Mechanical Subdivision of Crystal Hydrates. T. Haqi- 
WARA {KoUoid Z., 1923, 32, 164— 156),— Weimarn has previously 
stated that the affinity of a substance for its water of crystallisation 
decreases as tSe size of the particles diminish. With the object 
of testing this statement, the author has determined the amount of 
water which the hydrate AlgOg.SHgO will retain at various temper- 
atures in ordinary circumstances, and how this amount is affected 
by grinding the alumina with four times its weight of quartz. The 
experifnental results show that Wei mam’s hj^pothesis is in keeping 
with the facts, for example after heating a specimen of Al^OgjSHgO 
at 180® for five hours the material still retained 2‘82 molecules of 
water, whilst heating the finely ground material at the same 
temperature for four hours removed all the water but 0*99 mol. 
per mol. J. F. S. 

Lecture Experiment Demonstrating Adsorption. H. G. 

Taitber {J. Amer. Chem. Soc., 1923, 45, 437 — 438). — A quantity 
of a solution of malachite green oxalate is poured into a clean beaker 
and immediately poured a^ay. The beaker is then washed with 
large volumes of water. Then a few c.c. of water are poured into 
it, shaken round the walls, and poured into a test-tube. The 
solution is quite colourless. A few c.c. of glacial acetic acid are 
next added to the beaker, shaken round the walls, and poured 
into a test-tube. The solution in this case is distinctly green, due 
to malachite-green which has been adsorbed on the v^lls of the 
beaker and dissolved in the acetic acid. J. F. S. 
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Prtparaiion of Active Hydrogen. Y. Venkatabmaiah IJ» 
AiMf. Ghent. 80 C.J 1923, 45, 261 — ^264).— An active form of hydrc^en, 
which will react with cold sulphua to produce hydrogen sulphide 
may be produced by the continuous burning of oxygen in hydrogen, 
by the surfapCe combustion of hydrogen and oxygen on a platinum 
surface, and by a high tension arc in hydrogen between silver 
electrodes. When gold or platinum electrodes were used in place 
of silver electrodes in the last method, no active hydrogen, as 
tested bv the non-formation of hydrogen sulphide, was obtained. 
The author considers that the failure in this case is'^due to the 
adsorption of the gas by the thin film of these metals which is 
deposited on the walls of the reaction vessel during the experiment, 
buccess in all the experiments depends on the temperature being 
kept low. . f g 

Ethyl Alcohol as a Stabiliser for Hydrogen Peroxide. 

(Mmb) Lisnsvia-DRAGANESCU {Bui Soc. Chin. Bomdnia, 1922, 4, 
65—68). — Ethyl alcohol is a satisfactory stabiliser for hydrogen 
peroxide. Added in the proportion of 10% to hydrogen peroxide 
of 10 vols. strength, a diminution of only about 0 ' 3 % was observed 
after four months with a sample stored in open glass bottles and 
exposed to sunlight, and only 0 - 1 % in closed coloured glass bottles. 
To effect the same stabilisation with “ perhydrol,’* the addition 
of 30% of ethyl alcohol was necessary. G. F. M. 

The Magneto-chemical Effect. IV. A. N. Schtschukarev 
(J. UvAS. Phys. Chem. iSoc., 1918, 50, 109— 122).-~C'hIorine, produced 
by the electrolysis of barium or csesium chlorides in a m^netic 
field, disintegrates, giving rise to positive particles, having a mass 
of about 0*013 that of a hydrogen atom, and to negative particles 
which are shown to be ordinary electrons. This decomposition 
is explained as being due to the effect of the magnetic field on the 
ehlorine produced under eonditipns of changed valency. R. T. 

Reaction between Silver Perchlorate and Iodine : Chlorine 
Tetra-oxide. M. Gomberg {J. Amer . Chem . Soc., 1923, 45, 
398 421). An investigation of the action of iodine and bromine 
on dry silver perchlorate in anhydrous solvents has been carried 
out with the object of ascertaining whether a substance of the 
formula (CIO 4 ), could be prepared. The reaction 2 Ag 0 lO 4 -fL=^ 
2.\gr-f 2(C10J — > (CI 04 )r is found to take place in ethereal solu- 
tion, but in this case there is a very sihali amount of a labile iodine 
compound also formed, which is assumed to be iodine tetra-oxide, 
produced according to the equation CIO.+I — > 104 -fCl. This 
iodine compound is very unstable and decomposes readily into 
iodine and oxy^n, so that a solution of pure chlorine tetra-oxide 
m ether is readily obtained. It was found advisable in the pre- 
pwation to use solutions not exceeding 0*hY. With solutions of 
this concejitration, the properties of the new oxide have been 
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The substance is colourleBS, and is stabk Mother 
splutibn. It does not volatilise in the ether vapour. It is pl^llibly 
bimolecular, The chemical activity of the substaiiCe would 

indicate that there is a considerable dissociation into sin^e mole- 
cules, but this point has not been investigated. It is readily 
hydrolysed, yielding ultimately perchloric acid as the only product 
but reasons are given for assuming that the primary course of the 
reaction with water is 2C104+H30=HC104-f H0‘C104. It liberates 
iodine from iodides, but not in equivident amount. It resets 
quantitatively with zinc and magnesium, forming perchlorates; 
with iron, tin, and copper, forming salts of the metal of lower and 
lugher valency. It acts slowly and incompletely on cadmium, 
bismuth, and silver. Ethereal solutions of anhydrous perchloric 
acid and ethyl perchlorate have been submitted to the which 
are characteristic of chlorine tetra-oxide and found to respond to 
them in a manner entirely different from chlorine tetra-oxide. 

J. P. S. 


Atomic Weight of Selenium. P, Bruylants and J. Dos- 
PEYHE {BuU. A^. roy. Belg., 1922, [v], 8, 387 — 405), — previous 
determination was made in 1912 (A,, 1913, ii, 500) and gave the 
figure 79T8. The weight of a normal litre of hydrogen selenide 
has been determined at pressures of 1, 0‘6, and 0*5 atmosphere, 
the three values being, respwtively, 3*6721, 3*65732, and 3*64407 g! 
The atomic weight of selenium is calculated, making use, in con- 
nexion with the compressibility values, of the two methods recom- 
mended by Guye {A., 1919, ii, 318), and taking the weight of a 
normal litre of oxygen as 1*4289 (Moles and Gonsalez, A., 1921, 
ii, 546). The difference between the new value of the atomic 
weight, 79*37, and that previously obtained is due to three causes : 
ffl) The divergence of the compressibility between 0 and 1 atmo- 
sphere Aq is, by Guye’s method, 0*01083, whilst the value of Aq 
calculated from direct measurements of pv at different pressures 
and using Berthelot’s formula is 0*01302. Guye’s method is pre- 
ferable, owing to the high compressibility of hydrogen selenide. 
{b) The 1912 determinations of compressibility (from measurements 
of pv) give Aq 0*01191, the density figures giving Aq 0*01083. 
(c) In 1912, the local value of g was not known, this diflSculty 
being surmounted by actually determining the weight of a normal 
litre of oxygen. 

These th^ causes of difference all act in the same direction. 
The above figure (79*37) will therefore be subject to further correction 
when new data (for compressibility and weight of normal litre of 
hydrogen selenide) are available. 

The paper contains a very complete table of vapour pressure 
measurements from f— 78*0r {p 82*89 mm.) to 20*77® {p 1799*0 
mm,). From these results, the following constants are obtained : 
b. p.— 41*2®/760 mm. ; triple point at p ^3*3 mm., <—65*9®; mole- 
cn&r latent heat of vaporisation at —41*2®, X4*76. The boiling 
^tnis of hydrogen selenide and carbon disulphide give a constant 
rafo between pressures of 230 and 1550 mm. E. E. T. 
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Cata]mi« in Homogeoeous Gas itoaciioas : (Ij 
Catalyiu d Formation of Nitrosyl Chloride by means d 
Brooxune. A, Kiss [Rec. trav, cWw., 1923, 42, 11^144).-— 
The preparation of nitrosyl chloride by combination of nitric oxide 
and chlorine in presence of bromine takes place with preliminary 
fommtion of nitrosyl bromide. Measurements of the Telocity of 
reaction between mtrosyl bromide and chlorine were carried out 
at temperatures ranging from 0® to 100° and show the reaction to 
be a clean, rapid gas reaction of the third order. It is accelerated 
by the presence of water vapour, although water does not act as 
a catalyst in the reaction between nitric oxide and chlorine at 
18°. The formation of mtrosyl chloride either directly or through 
the intermediate stage of nitrosyl bromide is not affected by light; 
the direct formation is stimulated by the catalytic effect of a rouj^ 
surface. The reaction velocity is not affected by the presence of 
hydrogen chloride or carbon dioxide and if light is excluded both 
hydro^n and carbon monoxide are without effect. In the case 
of the reaction between mtrosyl bromide and chlorine, no alteration 
is brought about by carbon dioxide. H, J. E. 

A Low Ten^rature Electrolyte. Worth H. Rodbbhsh 
and Theodoeb 0. Yntbma {J. Amr, Chem. Soc.y 1923, 45, 332— 
337).— When nitric oxide and hydrogen chloride mixtu^ are 
submitted to the temperature of liquid air an intensely purjrfe 
coloured solid is produced. This solid melts to a purple Hquid, 
which between the temperatures 120° K. and 130° K. has a specific 
conductivity of more than 10"® ohms, a value which is about the 
same as that of Q'OliV-potassium chloride solution. Attempts to 
ascertain the composition of this substance were unsuccessful, but 
it is shown that the vapour pressure of nitric oxide from the purple 
solid is not appreciably less than that of pure liquid nitric oxide. 
This indicates that the complex is an exceptionally unstable one. 
The range over which it exists is small, being roughly between 
120° K. and 130° K. It is suggested that the complex is of the fonn 
P^0H]*C1*, and that it is one of the type of compounds containing 
an odd number of electrons and therefore, according to Lewises 
hypothesis (A., 1916, ii, 310), is highly coloured. J. F. S. 

Behaviour of Phosphoric Oxide towards Water. A 
Direct Method lor the Preparation of Tetraphosphoric Acid. 

M. A. Rakusin and A. A. Arseniev {Chem, Ztg., 1923, 47, 195).— 
After the violent reaction resulting from the addition of phosphoric 
oxide to water and formation of orthophosphoric acid has suliided, 
further quantities are gradually added until the amount reaches 
about 6^% of the water present. After keeping for five days, 
crystals of tetraphosphoric acid, HgP.Oi., separate from the syrupy 
liquid. This acid has previously only been prepared in the form 
of its salts. It melts at 34°, and has 1*8886. 6. F. M. 

The S<duhility of Phosphoric Oxide in Ethyl and Methyl 
Alcohols. M. A. Rakusin and A. A. AHSENfinv {Chm. 

1923, 47, 178). Phosphoric oxide dissolves readily to the extent 

9* 
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of 60% in ethyl and methyl alcohols with the davelopment of hsat. 
Considerably greater quantities of the oxide dissolve in the resultii]^ 
fiqQid8> on continued stirring and heating, up to 295 g. in ^ case 
of methyl alcohol giving a liquid of r5i37 and up to 258 g. in 
the case of ethyl alcohol giving a liquid of r5894. These liquids 
react acid and do not boil on adding water« or give a precipitate 
with silver nitrate solution. 

Phosphoric oxide causes phenol, menthol, and similar auhstances 
to dissolve in chloroform without apparently entering into any 
reaction with them. If the solutions are left for several days and 
the chloroform is then removed by a current of dry air, the phos- 
phoric oxide and the phenol are recovered unchanged. A. B, P. 

Studies in Hypophosphorous Acid. V. Its Reaction with 
Silver Nitrate, Duncan Mitcheix (T., 1923, 123, 629— 
635). 

Reducing Action of Arsenious Acid. Mobitz Koh^t 
{Monatak, 1923, 43, 367—371).— Silver nitrate is completely 
reduced to metallic silver in ammoniacal solution by arsenious acid, 
which is oxidised to arsenic acid. The reduction is not affected 
by the addition of neutral salts such as sodium nitrate or sulphate, 
but is hindered by ammonium sulphate, which causes a decrease 
in the concentration of hydroxyl-ions. The reduction of cupric 
sulphate by arsenious acid in presence of aqueous ammonia is nut 
innuenced by neutral salts such as potassium chloride or nitrate. 

E. E. T. 

Phosphorescent Boric Acid. Ebich Tifde and Alfbed 
Ragoss (Per., 1923, 56, fP], 655—666; cf. Tiede, A., 1921, ii, 75; 
Tiede and Wulff, A., 1922, ii, 245),— It has been shown previously 
that intense phosphorescence is produced by the presence of certain 
organic substances in partly dehydrated boric acid. It is now 
found that similar products can be derived from boric acid and 
from completely dehydrated boron trioxide. Products derived from 
boric acid are obtained by crystallising the add from water or 
acetone containing a small amount of the desired organic substance, 
e.ff,, terephthalic acid, whereas those from boron trioiide are 
prepared by drying a mixture of hydrated boric acid and the 
required impurity over phosphoric oxide at 200°. Since boric acid 
readily becomes ” infected by the organic impurities present in 
the air, it is necessary to work under particular conditions which 
are described in detail in the original. Phosphorescence is excited 
by exposure to the light of a mercury lamp or iron-carbon arc ; it 
does not generally persist during more than two minutes, the 
greatest iminution in intensity being observed during the first 
thirty seconds. 

The activating effect of a large number of organic compounds 
has been examined. Aliphatic compounds do not exert an appre- 
ciable effect unless they nave become decomposed to some 
The presence of an aromatic nucleus or condensed system appears 
to be necessary. The colour of the emit^ light depends aimost 
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entirely on the nucleus which is present, with increaemg complexiiv 
of which it is displaced towards the red. The presence of substi- 
tuents greatly influences the intensity, but not the colour of the 
emitted light. Two substituents present simultaneously have their 
maxiiniuu action when in the para-position to one another, their 
TyimiitniTn eSect in the ortho-position. Saturated side chains, 
hydroxyl, and sulphonyl groups are feebly activating, the amino- 
group is inactive by reason of salt formation, and carboxyl greatly 
increases the brightness, particularly in the presence of a second 
carboxyl or of one of the feebly activating groups. Coloured sub- 
stances seldom excite emission. Chlorinated compounds cause an 
extraordinary shortening of the period of phosphorescence. The 
presence of bromine, iodine, or the nitro-group inhibits phos- 
phorescence. 

Both physical and chemical examinations lead to the conclusion 
that the organic molecule is to be regarded as causative of the 
luminescence, and that the boric acid provides the* necessary 
physical conditions. The presence of compounds derived from 
boric acid and the organic component is in many cases possible 
and probable, but these substances, triphenyl borate and 
tri-P-naphthyl borate, are not in themselves phosphorescent. 

The physical characteristics of boric acid phosphors have been 
describe in detail by Tomaschek (A., 1922, ii, 763). It is, however, 
pointed out that the absorption spectra of organic sut^tances in 
boric acid are similar to those in alcohol, and that phosphorescence 
of the boric acid phosphors is excited by rays of the same length 

those absorbed ; the emission spectra in boric acid and in alcohol 
are compared. H. W. 

The Hydrates of Krypton and Argon. R. de Foecband 

{pm'pt. rend., 1923, 176, 355—358). — The dissociation pressures 
of the hydrate of kijpton as measured at various temperatures 
are 14*5 atmos. at 0 , 23*5 atmos. at 4*8°, 38-7 atmos. at 10-3°, 
and 47*5 atmos. at 12*5^. At 13°, the hydrate could not be 
obtained even with a pressure of 100 atmos. The critical tem- 
perature of decomposition of the hydrate is thus between 12*5° 
and 13°. From the above data the formula of the hydrate is 
calculated being Kr.SHjO. 

A redetennination of Villard’s value of the dissociation pressure 
of argon hydrate (A., 1897, ii, 31) gives the value as 98*5 atmos. 
at 0’2°, VUlard’s value thus ^ing too high. From this and the 
value 210 atmos. at 8° the formula for this hydrate is calculated 
as being ArjSiHjO. W. G. 

Perchlorates of the Alkali and Alkaline-earth Metals and 
Ammonium. Their Solubilities in Water and Other Solvents. 
H. H, Willard and G. Frederick Smith {J. Amer. Chem. Soc., 
1923, 45, 286 — 297). — The perchlorates of calcium, strontium, 
barium, magnesium, lithium, sodium, potassium, rubidium, caesium, 
and ammonium have been prepared and investigate. Tlie 
method of preparation in all cases out that of ammonium consists 
m evaporating the chloride or nitrate to dryness with an excess 

9*— 2 
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of i^rchlorio acid. The ammonium salt was prepared by leading 
ammonia into a dilute solution of perohlorio acid. The solubdiw 
of the salts has been determined at 25® in watei*, methyl alcohol, 
ethyl alcohol, n-propyl alcohol, »-butyl alcohol, wobutyl alcohol, 
acetone, ethyl acetate, and ethyl ether. The density of the solvents 
wd saturate solutions at 25 , and the solubility in each solvent 
in grams per 100 c.c. and per 100 g. of solvent and solution and in 
g.-mols. per 100 c.c. and per 100 g. of solvent and solution are 
recorded in a number of tables. J, F. S. 

Inorg^anic Luminescence Phenomena. V. Preparation 
and Properties of Phosphorescent Sulphides of Sodium and 
Rubidium. Emoh Tibde and Herbekt Reinicke {Ber,, 1923, 
56, [R], 666 — 674). — In continuation of previous work (Tiede and 
Richter, A., 1922, ii, 215), the sodium and rubidium sulphide 
phosphors have been examined. As in the case of the phosphors 
of the sulphides of the alkaline-earth metals, the presence of a 
trace of a heavy metal appears necessary for the development of 
phosphorescence. 

Attempts to prepare sodium sulphide by the direct union of 
sulphur vapour with sodium, by the use of carbon disulphide as 
in the case of magnesium sulphide {loc, cit.)^ from the azide or by 
the reduction of sodium sulphate with hydrogen, did not yield 
a sufficiently pure product. Success was, however, obtained by 
dissolving sodium hydroxide in absolute alcohol at the atmospheric 
temperature, dividing the filtered solution into two nearly equal 
portions, saturating the smaller portion with hydrogen sulphide, 
uniting it with the second portion, and crystallismg so£um sulphide 
pentahydrate from the mixture as rapidly as possible. The product 
is dried in small portions over phosphoric oxide at 55°, and is 
subsequently heated at 600 — 650° in a graphite boat in a current 
of pure, dry nitrogen. The material prepared in this manner 
contains 95% of sc^um sulphide, the remainder being composed 
of sodium hydroxide and a little sodium oxide, the presence of 
which is regarded as advantageous. When excited by the light 
of the mercury lamp it shows a faint, ill-defined phosphorescence, 
whereas specimens prepared from the technical sulphide are either 
non-phosphorescent or, more frequently, emit a relatively bright 
green light. The active agent in causing the sulphide to phos- 
phoresce is iron which exerts its maximal action when present 
iq traces much smaller than those generaUy necessary to produce 
similar effects; the introduction of suitable traces of the metal 
iSj effected by the addition of ferric chloride to the original sodium 
hydroxide solution. The induced phosphorescence is green, whereas 
that due to copper is pale yellow. The emission spectrum of sodium 
sulphide iron phosphor exhibits a narrow green band at 505— 
560 /*/!, whereas that of the corresponding copper phosphor has 
a bro^ band at 610 — 650 fifi with a maximum at about 650 /i/i. 

It is remarkable that iron should be the excitant with sodium 
sulphide phosphors, since it has been found to be inactive with 
the sulphides of the second group at the concentrations examined 
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preriously. New experiments on the action of much smaller 
amounts of iron on highly purified zinc sulphide indicate that th^ 
metal is active under these conditions. 

Attempts to apply the method used in the preparation of sodium 
sulphide to that oi the sulphides of lithium, potassium, or rubidium 
did not meet with success. Phosphorescent mixtures of rubidium 
sulphide and sulphate are prepared by the reduction of rubidium 
sulphate in a graphite boat by hydrogen at about 660®. The emitted 
licht is bluish-red. The preparations decompose very readily. 
The amount of material available was insufiicient to permit the 
certain identification of the exciting agent which appears to be 
effective at very small concentrations. H. W, 

Hie Action of Alcohol on the Sulphates of Ammonium. 
Hoeacb Babratt Dtjnnicliff {T., 1923, 123 , 476-^84). 

Reaction between Selenium and Silver Nitrate in A^eons 
Solution. F. Gaeelli and A. Angeleiti [AUi R, Accad. Lincei, 

1922, [v], 31 , ii, 440 — 445). — The authors are unable to confirm 

Guyot’s statement (this Journal, 1871, 660) that, from neutral or 
acid solutions of salts of the metals, selenium dissolved in carbon 
disulphide precipitates only silver as silver selenide. In aqueous 
solutiona the silver may be precipitated completely if exc^ of 
selenium is used and the liquid is boiled, the reaction corresponding 
with the equation : 4 AgN 03 + 3 Se-f 3 Ha 0 = 2 Agjl^-|-HjSe 0 *-f- 

4HNOj {cf. ^nderens, A., 1887, 331). From a neutral solution 
containing silver, lead, and mercurous or mercuric nitrate, the 
silver may be precipitated completely in this way, the amount of 
selenium added being at least twice that of the silver in solution, 
and the liquid being boiled for fifteen minutes and filtered when cold. 
The precipitate is heated with nitric acid and the silver estimated 
as chloride. 

Before precipitating selenium from a nitric-hydrochloric acid 
solution of selenious acid, Treadwell recommends that the liquid ^ 
evaporated to dryness to expel excess of nitric acid. This pro- 
cedure, however, involves loss of selenium owing to the volatility 
of selenious acid. The addition of alkali chlorides, as suggested 
by Fresenius, does not entirely overcome this difSculty. If/ how- 
ever, oxidation is effected by nitric acid alone, this may be elimin- 
ated by evaporation and the residue then taken up in hydrochloric 
acid without appreciable loss of selenium. T..,H. P. 

Hydration of Anh 3 rdrite. G. Wbissenbeaqeb {Kotloid Z,, 

1923, 32 ,* 181 — 192).-— The hydration of anhydrite has been 
investigated by following the hardening of the material in the 
presence of water. It is found that the rate of hydration is 
accelerated by the presence of ferrous sulphate and other catalysts. 
The rate of nydration also depends on the size of the particle. 
When the size of the particles is greater than a definite maximum 
value anhydrite is not hydrated, but when the particles are very 
small water is taken up readily. The following substances are 
shown to be definite compounds involved in the process of the 
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hydration of anhydrite ; gypsum, CaS 04 , 2 H* 0 ; sohible tuiliydrite, 
^JaSO*; anhydrite, (CaS 04 ) 2 ; and the hemmydiate, 2 CbS^,H|0 

J. F. 8, 

Suspensions of Particles of Barium Sulphate of Various 
Examined by Transmitted and Reflected Light. Aaob 

W. Owe [KoUoid Z.^ 1923, 32, 73— 77).— Suspensions of bajlum 
sulphate in glycerol, mixtures of alcohol and glycerol and water and 
glycerol have been examined by both reflectedf and transmitted light. 
It is shown that the degree of turbicUty as determined nephelo- 
metrically and also by transmitted light is dependent not only 
on the size of the particles but also on the composition of thr 
dispersion medium. This dependence is due chiefly to changes 
of the index of refraction of the solvent and to the changes in the 
form of the combined particles. The degree of turbidity, obtained 
nephelometrically in pure glycerol, reaches a maximum value with 
particles somewhat less than 200fifi. In aqueous glycerol the 
maximum is probably displaced toward lamer particles. The 
degree of turbidity, as obtained by means of transmitted light, 
increases steadily with increasing size of particles at least up to 
1000 fifi. The maximum which must of necessity exist lies prob- 
ably in the region of particles having a size of several thousand (ifi. 

Jt F. 8. 

[A Simple Method for the Preparation of Highly Phos- 
phorescent Zinc Sulphide.] Erich Tiedk and Arthur 
Sotlebde (^er., 1923, 56, [JS], 674 — 675). — In a recent com- 
munication (this vol., ii, 75), Schmidt has described the preparation 
of highly phosphorescent zinc sulphide, and has been drawn to 
the conclusion that its phosphorescence is inhibited by the prince 
of metals which yield black sulphides. This observation is directly 
opposed to the observations of Tomaschek (A,, 1921, ii, 588). 
It is pointed out that Schmidt’s procedure does not give any 
guarantee that the necessary amounts of copper are not intro- 
duced with the many salts employed and that it is therefore quite 
possible that subsequent additions of the element may cause its 
concentration to exceed the narrow limits required for optimal 
effect. A specific action in Schmidt’s method cannot be attributed 
to the chlorides of the alkaline -earth metals and magnesjum, since 
they can be replaced by the alkali chloride; the chloride is the 
important component. H. W, 

The Action of Water and Steam under Pressure on some 
Soda-'Lime-Silicate Glasses. F. W. Hodkin and W. E. S. 
Turner («/. Soc, Gla^a Tech., 1922, 6, 291 — 308).— Four soda-lime- 
silicate glasses having the approximate compositions 
6SiOg,0-3CaO,l‘7NajO, 

6SiO2,0-7CaO,l-3NajO, 6SiO2,0-8CaO,l*2Na2O, and 6SiO„CaO,NajO 
were subject^ to the action of water and steam at pressures 
veaymg ^m 2 to 25 atmospheres above normal. The action of 
steaiq on these glasses is considerable, being greater than that of 
wat^ at the hij^er pressures in the case of Sie glass having tiie 
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]om4 lime content. Corrosion diminishes as the amount of lime 
is increased and the amount of sodium oxide decreased. The 
glass Tvitb the highest lime content was unattacked by steam or 
water in three hours at 2 to 4 atmospheres. The incrustattOQ 
formed as a result of corrosion was harder the greater the lime 
ecmtent; a gelatinous layer was formed beneath the incrust^acm 
on the glass containing only O’SCaO at 15 atm, pressure. Since 
the loss in weight recorded was less than the total alkali found 
in the water, it is clear that the glass absorbs a considerable quantity 
of water. The character of the corrosion, which clearly brings out 
pouring and moulding lines, is influenced markedly by the condition 
of the surface. The autoclave test is considered too severe for 
soda-lime-silicate glasses which are only required to resist the 
action of boiling water. E. H. R. 

The Crystal Structure of the Alums. Ralph W. G. Wyckofp 
[Amer. J. /Sci., 1923, 5, 209 — 217), — Studies of the Laue and spec- 
tram photographs ot potassium and ammonium aluminium alums 
were undertaken with a view to determine the space grouping of 
the alums. The hemihedral nature of the crystal structure is 
evident at once from the photographs, and from a study of the 
reflections from planes with one index zero, it is shown that the 
corresponding space group is rather than There are 
four molecules with the composition R'R"'(S 04 ) 2 , 12 H 20 in the 
unit cell, and in this space group the four sulphate oxygeh atoms 
cannot be exactly alike. Three of these atoms will be similarly 
placed, but the fourth will be different from the other three. The 
twelve water molecules fall in two groups of six each. The positions 
of the K or N and the A] and S atoms are given, but no attempt 
has been made to locate those atoms having variable parameten. 
The hydrogen atoms of the ammonium groups cannot be arranged 
in a chemically plausible radicle which will possess a symmetry 
in keeping with the rest of the crystal. The spectrographic observ- 
ations show that unaided spectrometer measurements are in- 
sufficient for the'determination of crystal structure. W. E. G. 

Some Properties of Manganese Dioxide. A. db Hmcp . 
raws {BuU. Acad. roy. Belg., 1922, (v], 8, 71--75).“Mangaiiase 
dioxide is slowly reduced by hydrogen at room temperatures, to 
give a product which slowly re-oxidises in the air. The dioxide 
rapidly absorbs hydrogen sulphide from a mixture of this gas 
with hydrogen, manganese sulphides being formed. The absotption 
is much more rapid Sian with dry hydrogen sulphide alone, altimugk 
in presence of moisture this gas is readily absorbed by mangmiese 
dioride. 

Cemsntation by means of Boron. N. Pahravako and 
C. MAzaiTTi {AHi B. Accad. Linui, 1922, [v], 31, ii, 424—425), — 
When steel is heated at 900° in an atmosphere of boron chloride 
snd hydrogen, it becomes coated with a layer of very hmtl alloy 
rich in and capable of cutting glass. Nickel aim undergoes 
oementation under these conditions. T. H. P. 
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13i 6 Confititutional Diagram of the Iiw-Carbon-Tungatett 
,&rBtem. Sigbaki Ozawa {8ci. Bep, T6hohu Imp, 
lit 333— There is only one compound in the iron-tungsten 
system, viz. Fe 2 W. In the iron-carbon-tungsten system this com- 
pound and iron carbide are mutually soluble at certain concentrations 
and the resulting solution splits up with the simultaneous separation 
of tungsten carbide, WC. A ternary eutectic containing 15% W, 
3*6% C, and 81-4% Fe is formed and melts at 1066® (cl JA.C.1, 
1923, April). A. R. P. ' 

Constitution of Ferric Oxide Hydrosol from Measurements 
of the Chlorine and Hydrogen Activities. Fbbdbbick L. 
Bbowkb {J. Amer. Chm. Soc,, 1923, 45, 297— 311).— Dsi^ a 
calomel electrode as comparison electrode the chloride-ion activity 
has been measured in solutions of ferric chloride and in ferric 
oxide sols of various concentrations and widely varying purity. 
A method is described for using the hydrogen electrode in the 
presence of dilute solutions of ferric chloride, and this has been 
used for the measurement of the hydrogen-ion activity in ferric 
oxide sols. Ferric oxide sols havii^ a total iron concentration 
of about 0'5 g. equiv. per litre and a purity of less than 14 
(purity =g. equiv. Fe/g. equiv. Cl) contm ferric chloride and 
hydrochloric acid in the aqueous phase and the dispersed ferric 
oxide carries considerable amounts of adsorbed ferric chloride and 
hydrochloric acid. The adsorption of ferric ion and hydrown-ion 
is greater than that of chloride-ion, thus giving the dispersed phase 
a positive charge. At higher purities, the adsorption of ferric-ion 
and hydrogen-ion is complete and the aqueous phase contains 
<mly chloride-ion, the “ kations ” for which are the dispersed 
particles. At lower concentration of total iron, ferric-ion and 
hydrogen-ion disappear from the aqueous phase at somewhat 
lower purity and at higher concentrations at high purity. The 
effect of dextrose on the freezing point of ferric oxide sol shows 
that practically all the water present in the sol acts as solvent 
fof substances dissolved in the sol. Tables are ^ven showing the 
concentrations of chloride-ion and its distribution between leirio 
chloride and hydrochloric acid in sols of widely varying purity 
and concentration, as well as the total chloride compounds admrbed 
by the ferric oxide. J. F. S. 

The H^ber Oxide of Nickel. Owen Rhys Howell (T., 
1923, 423, 669-676). 

The System Chromium Trioxide-Nitric Acid-Water. 
Stanley Augustus Mumfokd and Lionel Felix Gilbbbt (T., 
1923, 123, 471-476). 

The Adsorption of Stannous Chloride by Staxmic Acid. 
Geoboe Ernest Collins and John Kbrfoot Wood (T., 1923, 123, 
462—156). 

Constitution of Black Maketu Sand. C. J. Smithells and 
F. §. Gouchbb (Nature, 1923, 111, 397; cf. Scott, T., 1923, 123, 
311}.— Careful chemical and X-ray analysis of the black sand from^ 



mOBaAKIO dHXHISTItT. 


'fl. 246 


Bohr’s conclusion no new 

is present. A residue insoluble in sulphuric acid and fused sodiuin 
h3Klrogen sulphate was attacked by potassium hydrogen sujp^at^, 
and iros found to contain iron and aluminium in equal parte (cf. 
Soott, T., 1923, 123, 881). A. A, E. 

Stn^Ues on Metal Hydrides. The Electrolytic Formation 
of Stp)ine in Sulphuric Acid and in Sodium Hydr<ndde 
Solution. Hbnby Julius Salomon Sand, Edwabd Joseph 
Weeks, and Stanley Wilson Woebell (T., 1923, 123, 45^ 
470). 

Perchlorates of Bismuth and Antimony. Eb. Ecohtz^ 
and Ebnst Jenny {Hdv, Chim. Acta, 1923, 6, 225—231 ).~The 
method described by Muir (this Journal, 1876, i, 878) for the 
preparation of a perchlorate of bismuth, which is repn^uced in 
the text-books, is attended with serious danger of explosion, 
especially when bismuth powder is dissolved in 70% perchloric 
acid. By dissolving bismuth powder very carefully in 40% per- 
chloric acid a solution was obtained similar to that obtained by 
dissolving bismuth oxide in 70% acid. When this solution is 
evaporated in a vacuum desiccator, bismuth percMoraU, 
Bi(a04)3,6H20, 

is obtained in small, hexagonal tables which rapidly change in 
moist air into a bismuthyl salt. When an aqueous solution of 
the normal perchlorate is evaporated slowly, bimuihyl perchhraie 
trihydrate, BiO'ClOifSH^O, is obtained in aggregates of doubly 
rebating prismatic neemes. It is very unstable and has a great 
tendency to change even in the mother-liquor into the monohydraUi 
BiO*C104,HjO. This is the most stable salt and separates from 
all solutions not too concentrated with respect to perchloric acid. 
It forms very hygroscopic, rhombohedral crystals. The anhydrous 
salt, obtains by dr3mig the monohydrate at 80 — 100'^, is a white 
powder, differing from that described by Muir in being completely 
soluble in wattf . When concentrated perchloric acid is saturated 
with bismuth oxide, a mass of crystals separates, the composition 
of which approximates to 0H'Bi{Cl04)2,H20. 

A perchlorate of antimony U obtained by dissolving antimcmy 
oxide in ten times its weight of 70^0 hot perchloric acid. Too 
high a temperature causes oxidation to antimonio acid. On 
cooling, antimonyl perchlorate separates in small needles having 
the composition Sb0*Cl04,2Hj0. Some preparations were 
anhydrous. E. H, R. 

Formation of Colloidal Gold Solutions by Means of 
Electrictd Spark Discharges. W, Naumov (Kcdloid Z., 1923, 
32, 95— i00).-~Durmg a repetition of Donau’s experiments on 
the preparation of colloidal solutions of gold (A., 1915, ii, 352) it 
was found that two types of discharge have to be differentiated. 
In the first type, where the discharge occurs between two dry 
electrodes hydi^ls are produced because new reducing gases ate 
produced in the vapour above the solution ; these gases dissolve 
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in the solution and reduce the gold chloride. In the second 
the discharge occurs between one dry electrode and the solution 
or between two moist electrodes, whereby hydrogen peros^e is 
produced in the solution which r^uces the gold chloride. In ttie 
portion of the solution which serves as negative pole, coarse violet 
or blue sols or suspensions are produced whilst the positive portion 
of the solution contains more or less highly disperse red hydrosds. 
In both positive and negative parts of the solution acid hydrosols 
are produced. The polarity of the solution exercises a great 
influence on the amount of acid in these solutions, which in its 
turn is determinative of the character of the sol and of its properties. 
The addition of a solution containing nuclei to the gold chloride 
solution causes the formation of the sol to take place more easily, 
reduces the time required for reduction, and produces bright red 
sols. J. F, S. 


Mineralogieal Chemistry. 


Some New Derivatives of Bituminous Coal. Abchibald 
R. Peabson (J. Soc. Ghent. Ind., 1923, 42, 68 — 72t).— T he term 
“ ultrahumin ’’ is suggested for the constituents of ooal derived 
from humified vegetable proteins and celluloses as distinct from 
resins, waxes, etc. The preparation of a- (pyridine insoluble) and 
and y-(pyridine soluble) ultrahumins is described. Oxahumins, 
produced by oxidation of ultrahumins with fuming sulphuric acid, 
contain more than 90% of the nitrogen content of the idtrahumins, 
and, when brominated, take up about one-third of their weight 
of bromine, forming a series of compounds of approximately con- 
stant composition. The brominated products form negative sols 
in water or alcohol. It is concluded that ultrahumins contain a 
very stable molecular nucleus including the nitrogen in heterocylic 
combination. The oxidised nucleus is retained, at least in part, 
in oxahumins brominated to saturation, J. S. G. T. 

The Deposits of Pot€issiuin Chloride at Solikamsk. N. S. 
Kubnakov, K. F. Beloglazov, and M. K. Schmatko {J. Buss. 
Phys. Ghent. Soc., 1918, 50, 122—130). — Samples of rock salt and 
of sylrae from Solikamsk are described and analysed. The 
potassium chloride in the former is from 0*26% to 11*9%, and in 
the latter up to 63*2%, The sylvine is very similar in content and 
appearance to that found at Stasfurt or Kalusz. Varying 8nia!l 
percentages of potassium chloride are found to be present in the 
motheir*liquor8 from salt works in difleient parts of Kuasiq. R. T. 

Brognatellite from Monte Ramazzo (Liguria). Ritobe 
Ashni {Aiti B. Accad. Lincei, 1922, [v], 31, ii, 491 — 496). — Analysis 
of brugnatellite from Monte Ramazzo gives the following results : 

IlUKd. 

HjO. CO|, Fe,0,. MnO. CaO, MgO. residue. Total 

32‘4« 8-00 16*12 1-77 1*19 39*18 0*99 99*62 
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oorreoted ior the small proportion of extraneous oaldimi 
carbonate jpreaent* these nomb^ are in good ^reement. witb 
those obtained for brugnatellite from Val Malenco (A., 1909, ii, 
247} and with the formula proposed by the author, the slight excese 
of ferrio oxide probably existing in the free state as a product of 
alteration. The results also render evident the distinction between 
this mineral and pyroaurite, this being borne out by physical 
differences (cf. Foehag, A., 1920, ii, 765). The brucite from which 
this brugnatellite is derived by epigenesis contains : H^O, 30*37 ; 
FbO, 1’37; MnO, 0'38; MgO, 67*96; insoluble residue, 0*10; total, 
lOO'lS. it these numbers are corrected for the insoluble matter and 
the FeO and MnO are replaced by MgO, they correspond closely with 
the composition of Mg(OH) 2 . T. H. P. 

Chemical and Optical Study of the Axinite of PraU (Valle 
della Germanasca). E. Geill {AUi B, Accad. Lincei, 1922, [v], 
31, ii, 621-^24).— This axinite, d 3*314, occurring as a pale, violet- 
red vein in a mass of erratic gneiss, has the composition : 

SiOr TiO,. B,0,. A1,0,. Fe,0,. FeO. MnO. MgO. 

41-26 nil 4-70 18-74 2-02 6-11 4-43 1-76 

CaO. H,0 (-110®). H,0 ( + 110®). F. Total 

19-52 0-46 1-25 trace 100-24 

These figures correspond with the formula, 

H2O,8(Ca,Fe,Mn,Mg)O,3(Al,Fe)2O8,B2Oj,10SiO., 
which contains 1 mol. of water less than that established by Whit- 
field (A., 1883, 347) and is not reducible to that of an orthosilicate 
(cf. Fwd, A., 1903, ii, 436). T. H. P. 


Analytical Chemistry. 


Spectroscopic Methods of Analytical Chemistry. C. Aubb- 
Wklsbach {Momish,, 1923, 43, 387-U03). — A survey of the actual 
experimental methods employed by the author in canying out 
analyses with the aid of spark spectra. Photographs of the 
apparatus used and a chart showing the lines in the spark spectra 
(rf a large number of elements are appended. The effect of the 
presence of alkalis, zinc oxide, etc., on the spark spectrum of 
platinum is discuss^. E. £. T. 

The Application of the Quinhydrone instead of the Hydro- 

f n Electrode in the Potentiometric Measurement of Ac^ty. 

M. Kolthoff [Bee. trav. chim., 1923, 42, 186—198; cf. Biilmann, 
A., 1921, ii, 372). — The quinhydrone electrode gives excellent 
results in the titration of acid solutions and may replace the 
hydrogen electrode for that purpose. It is, however, unsuitable 
for use in alkaline solution if air is not excluded oa'ing to ^ 
oxidation of a portion of the quinhydrone to acid. H. J. E, 
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EiUniation of Blood Alkalinity. Hans Gollwitzbb (Bio- 
ehem . Z., 1923, 134, 590— 600).— The exact gas analysis method 
of Bfurcroft has been compart with the titration methods of 
Rohanyi (MiiTich. med. W(xh., 1920, 67, 61), and of Van Slyke 
(A., 1919, ii, 298). The Van Slyke method yields too high and the 
Rohanyi method too low results. The gas analysis method is 
much to be preferred to either of the other two. W. 0, K. 

The Stahility of an 0*0lJV-Sodi\im Oxalate Solution, 
Edward S. Hopkins {iTid. Eiig. Chm,, 1923, 16, 149).— The 
addition of 100 c.c. of 1 : 4-sulphuric acid per litre to sodium 
oxalate solution prevents its deterioration for at least two months, 
even when the solution is stored in clear glass bottles exposed to 
daylight. G. F. M. 

The Colorimetric Estimation of Water in Absolute Alcohol. 

I. M, Kolthoff {Pharm, Weekbladj 1923, 60, 227 — 231). — lie 
sensitiveness of methyl-orange to acids is much less in alcohol 
solutions than in water solutions, diminishing to a minimum for 
alcohol of about 90% volume strength, and increasing again for 
alcohols between 90 and 100%. The sensitiveness is determined 
by the volume of alcoholic hydrogen chloride {NjlO) required to 
produce a standard tint with OT c.c. saturated methyl-orange 
solution in 25 c.c. of the alcohol under examination. A suitable 
standard is obtained by adding 0*4 c.c. of i\r/100-hydrochloric acid 
solution to 0*1 c.c. of saturated methyl-orange solution in 25 c.c. of 
water; a table is given showing for various alcohols between 95 
and 99*7% by volume the sensitiveness expressed in quantities 
of acid required at 15° to produce the standard tint, compared 
with the quantity used in water, the figure rising from 5*2 for 
99*7% alcohol to 126 for 95% alcohol, compared with 1 for water. 
The i^uence of temperature is important, a rise causing the colour 
to change to the alkaline side in water, but having the opposite 
effect in alcohol. Figures for temperature correction are given. 

S. I. L. 

Detection of Chlorine, Bromine, Iodine, and Silver in a 
Murture of Silver Halides. H. Schmalfuss {Z. aruU. Chem., 
1923, 62, [6], 229 — 231).— Silver chloride is extracted from the 
mixture id silver halides by shaking with a 15% solution of am- 
monium hydrogen carbonate. The presence of the chloride is 
confirmed by reprecipitation as silver bromide with potassium 
bromide, lie residue is shaken with hydrogen sulphide solution, 
and the silver precipitated as sulphide, collected, dissolved in 
nitric acid, and confirmed by precipitation as chloride with hydro- 
chloric acid. Half the filtrate, after the removal of the silver 
sulphide, is treated with carbon disulphide and sodium nitrite, 
and concentrated nitric acid added drop by drop. A violet color- 
ation in the carbon disulphide indicates iodine. The remaining 
half of the filtrate is treat^ with carbon disulphide and chlorine 
water; after the iodine has been oxidised to iodic acid, any hronpe 
liberated produces a brown coloration in the carbon disulphide. 
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Alternatively, the liquor from the first half after the removal of 
the iodine may be decanted off, more carbon disulphide added, 
and the bromine liberated Trith chlorine water. J. B. F. 

Apparatus for the Estimation of Halogens in Organic 
Compounds. K. Bubke {Z. angew Chm., 1923, 36, 156-- 
168; of. Voigt, A., 1923, ii, 34). — The halogen com^und is 
dissolved in benzaldehyde or, in the case of liquids of high b. p. 
and of solids, in a mixture of benzaldehyde and alcohol, and the 
solution burnt in a lamp of about 20 c.o. capacity provided with 
an asbestos thread as wick. The lamp is surrounded by a glass 
chimney and the products of combustion pass through two U*tubes 
containing glass beads. In each U-tube 25 c.c. of ^/50'pota8sium 
hydroxide are placed to absorb the halogen acid produced in the 
combustion: this is ultimately washed out through taps at the 
bottom and titrated with standard silver nitrate. Halogendree 
air for the combustion, drawn from outside the laboratory by 
means of a water-pump, passes through a sulphuric acid drier and 
enters the combustion chimney through a glass tube in which the 
lamp is loosely held, The current of air should be about 1 litre 
per minute. In the case of chlorine compounds, the whole of the 
hydrogen chloride is absorbed in the first U-tube. Hydrc^n 
bromide, however, is not so readily absorbed and part of it is 
found in the second U-tube. Whilst the method of Voigt (cf. 
above) is valuable for rapid routine analyses, the present variation 
is to be preferred where the time involved is of secondary import- 
ance. Further, oxy-hydrogen explosions, which can occur if due 
precautions are not taken in Voigt’s method, are impossible in the 
above. Full working details and a sketch of the ^paratus are 
given. W, T. K. B. 

The Titration of Bleaclung Powder. I. M. Kolthovf. 
{Pharm. Weekblad, 1923, 60, 241 — 248).— Bunsen’s iodine titration 
in acid solution gives higher results than other methods; this is 
not due to the presence of chlorate, but to chlorite formed when 
the solution or the damp solid is kept. Suitable conditions for 
the titration are given. Penot’s direct titration with arsenite and 
Pontius’s iodide method give accurate results for the hypochlorite 
content; the best conditions are given. In the latter, petrol is 
suggested as an indicator instead of starch, the first trace of free 
iodine forming a violet solution in the organic liquid on shaking. 

S. I.L. 

The Detection of Fluorine in Inorganic Fluorides. H. 

Ter Meitlen {Chem. Wetld>lad, 1923, 20, 59).— In presence of 
borates, the etching test gives no result, owing to the formation 
of boron fluoride. If the gas is passed into water, a clond is 
formed, which is seen under a lens to consist of fine crystals. 

S. I. L. 

Limit of Sensitiveness of the Acidification Reaction lor 
Thiosulphates. 0. Hackl {Chem. Ztg,y 1923, 47, 174).— The 
limit of sensitiveness of the reaction for the detection of thio- 
sulphates by the precipitation of sulphur on acidification lies 
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betwew a content of O’l and 0-06 mg^ of SjOg per o.o. Witli the 
latter concentration, no cloudiness whatever appears, even on 
boiling or on long keeping, and even with the former concentratimi 
and up to 1 mg. of SjOg per c.c. no immediate separation of sulphur 
ocouis in the cold, and only after some minutes at the boiling 
temperature. 0. F. M. 

Tbs Reaction of Silver Nitrate with Thiosulphate ajid its 
Seaointiveuess* 0. Hackl {Ghem. Ztg,^ 1923, 47, 210).~-The 
production of a yellow to brown colour when very dilute solutions 
of a thiosulphate are treated with silver nitrate is a very delicate 
reaction, as O’l mg. of SjOg can thereby be detected in 100 o.c. 
of water, whereas the aedd test (formation of a white sulphur cloud 
on acidification) will detect 0*1 mg. in 1 c.c. only. A. R, P, 

General Method lor the Detection of Volatile Acids. G. 

KA&aoGLAiiov {Z. anul. Chem,^ 1923, 62, 217 — ^222). — The salt 
solution is mixed in a flask with 2A-acetic acid and a current of 
an indifferent gas such as air or hydrogen drawn through the 
solution. The gas is then led thro^h tubes containing reagents 
sensitive to the acids concerned. The method is applicable to 
the following volatile acids : hydrogen cyanide, hydrogen sulphide, 
nitrous acid, sulphurous acid, hypochlorous acid, and carbonic 
acid, the detection reagents being silver nitrate, lead acetate, 
diphenylamine, dilute starch -iodide solution, indigo-solution, and 
barium hydroxide, respectively. Thiosulphuric acid is decom- 
posed by concentrated acetic acid with the precipitation of sulphur, 
but in dilute acid no decomposition takes place. Ferro- and lerri* 
cyanic acids only decompose on long keeping. The remaining 
acids under these conditions are non-volatile. To detect sulphite 
in presence of thiosulphate, acetic acid is added of such a strength 
that no sulphur is precipitated, and the issuing gas passed through 
starch-iodide solution. To test for ihiosvlpkite : To a portion of the 
clear solution from the flask, sulphuric acid is added ; a precipitation 
of sulphur indicates thiosulphate. If sulphide is also present, the 
sulphide is precipitated from neutral solution by zinc chloride, 
the filtrate tested as above, and the precipitate tested separately. 
Nitrite in presence of nitrate and chlorate, hypochlorite in mixtures 
of hypochlorite, chlorate and perchlorate, cyanide in presence of 
chloride, bromide, ferro- and feiri-cyanides can be readily detected, 
since the remaining acids in each case are Jiot volatile under the 
conditions of the experiment. To detect two or more volatile 
acids in the same mixture the gas is passed through the reagents 
in series. Thus (o) for cyanide and sulphite it is passed successively 
through (i) a nitdc acid solution of silver nitrate, (ii) starch-iodide 
solution. (6) For sulphide and cyanide, through (i) an acetic acid 
solution of lead acetate, (ii) nitric acid solution of silver nitrate, 
(c) For sulphite, cyanide, and carbonate, through (i) a nitric acid 
solution of silver nitrate, (ii) a weak solution of starch-iodide to 
det^t sulphite, (iii) concentrated iodine solution to retain sulphite, 
(iv) barium hydroxide solution, {d) For cyanide, sulphite, sulphide, 
thiosulphate, and carbonate, zinc chloride is added to a neutral solu- 
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tioa and Uie sulphide, cyanide, and carbonate precipitated and tUtored 
oft. Xhe filtrate and precipitate ate then examined separately as 
above. Aa a prelimiiu^ experiment in order to determine whether 
any of the volatile acids are present the gas is passed separately 
through reagent tubes containing (i) a nitric acid solution of silver 
nitrate, (u) barium hydroxide solution, (iii) starch-iodide solution. 
A turbidity indicates in (i) cyanide, sulphide, or hypochlorite, 
in (ii) sulphite or carbonate; a blue coloration in (iii) indicates 
hypochlorite or nitrite. The volatile acids included in this scheme 
form an analytical group. J. B, F. 

Detection of Nitrogen in Mineral and Organic Substances 
by Microchemical Methods. Al. Ionssou and C. HAb^ovbscu 
{B'ul. Soc. Chim. Romdniay 1922, 4, 61 — 65). — The formation of 
yeUow crystals of ammonium picrate of characteristic appearance 
when even small traces of ammonia vapour are allowed to impinge 
on a drop of picromalonic reagent (a saturated solution of picric acid 
in ethyl malonate) or of an alcoholic solution of picric acid containing 
5% of glycerol, on a microscope slide, may be used as a delicate 
s^ific t^t for ammonia nitrogen. With the picromalonic reagent 
tiny, quadratic crystals are formed, whilst with the alcoholic picric 
acid larger crystals in the form of more or less elongated yellow 
prisms are obtained. The latter reagent is the more sensitive 
owing to the evaporation of the alcohol. The ammonia is generated 
by heating the substance to be tested with sodium hydroxide 
solution if inorganic, or with soda-lime if organic. Volatile amines 
do not give the reaction. G. F. M. 

Estimation of Phosphortus. G. E. F. Lukdkll and J. I. 
Hoffman (M. £ng. Chem., 1923, 15, 171— 173),— Details are 
given of the application of the methods described in the first part 
of this paper (this voL, ii, 85) to the estimation of phosphorus in 
metalluigioal products such as iron, plain carbon steel, aUoy steel, 
and bronxe. The reduction method is slightly more trustworthy with 
solutions which do not contain interfering elements than the alkali- 
metric method, but the advantage does not outweigh its inconveni- 
ence, and probably vanishes with phosphomolybdate obtained in 
the presence of such reducible substances as titanium, arsenic, or 
vanadium. The alkalimetric method yields under severe con- 
ditions values sufficiently accurate for technical purposes provided 
attention is paid to the temperature at which precipitation is 
effected. The direct precipitation of phosphorus as phospho- 
molybdate in bronze assays has not hitherto been recommended, 
but by following the method here described, provided a clear solu- 
tion can be obtained in the amomit of mixed nitric and hydrochloric 
acids specified, better recovery of the phosphorus has actually been 
obtain^ than by Hbe widely-used Oettei method. 1 — 3 G. of the 
bronze are dissolved in a mi^ure of 15 c.c. of nitric acid and 5 c.o. 
of hydrochloric acid, 15 c.c. of water are added, and after digesting 
at 80° for ten minutes and diluting to 50 c.c., 100 c.c. of the molybdate 
reagent are added, and the mixture is kept for four to six houiv. 
The precipitate is then collected, dissoiv^ in 20 c.c. of ammonia 



iii 252 ABSTBA0T8 07 OHBHIQAIf 7AFIBS. 

ociM«uiiiig 2 g. of oitrio acid, and the ammoniacal solution treated 
as previously described {loc. dt.). Tungsten steel must also be 
diswdved in a nitro-hydrochloric acid mixture. G. F. M. 

Estimation of Phosphorus in Vanadium Ores* F. W. 

KnnsBL (Chem. Ztg.^ 1923, 47, 177— 178).— Precipitation of phos. 
phorio acid in the presence of relatively large amounts of vimadic 
acid by means of ammonium molybdate ^elds an oranw-brown 
precipitate containing much vanadic acid. Treadwell’s modification 
involving reduction of the vanadium to vanadyl sulphate also 
gives high results. Satisfactory results may be obtained by 
removing the vanadium as vanadyl ferrocyanide after first effecting 
a concentration and partial separation of the pho^horic acid by 
boiling the solution with nitric acid and tin. The precipitate 
contains all the phosphorus and some vanadium ; it is lused with 
potassium cyanide to remove tin and arsenic and the solution of 
the fused mass is boiled with hydrochloric acid to expel hydro- 
cyanic acid, then with potassium ferrocyanide to precipitate the 
remaining vanadium. The filtrate is treated with alum and 
ammonia to separate the phosphoric acid from chlorides and ferro- 
cyanides, the precipitate is dis^lved in nitric acid, and the solution 
treated with molybdate mixture in the usual way (cf, J.S.C.L^ 
1923, April). A. R. P. 

Valuation of Insoluble Phosphates hy means of a Modified 
Citric Acid Test. G. S. Robertson and F. Dickinson {J. 8oc, 
Chem. Ind.f 1923, 42, 59— 62t).— The authors contend that the 
respective values of phosphatic fertilisers may be determined by 
a modification of the solubility test propos^ by Wagner. For 
this purpose, they propose that the solubility be determined by 
shaking 1 g. of the phosphate (in place of 5 g. proposed by Wagner) 
with 559 c.c. of 2% citric acid solution for half an hour in a shaker 
making 30 revolutions per minute. Results of field tests are given 
in support of the contention. J. S. G, T. 

Elecirolytic Apparatus for the Estimation of Arsenic, 
G. W. Monieb- Williams [Analyst, 1923, 48, 112— 114).— The 
apparatus is a modification of that described hy Sand and Hack- 
fo^ (T., 1904, 85, 1018), lead electrodes being used. The walls 
of the porous pot are little more than 1 mm. thick. The anode is 
a strip of lead foil and the cathode a disk of the same material 
about 2'5 cm. in diameter. The central glass vessel and the tap 
funnel are blown in one piece and the calcium chloride tube is 
connected by a ground glass joint. The hard glass tube for the 
reception of the arsenic mirror is 2 mm. in diameter and is con- 
nected with the apparatus by a short piece of caoutchouc tubing. A 
piece of metal gauze is wrapped round the part of the tube expo^ 
to the flame and a sharper arsenic mirror is obtained by wrapping 
a small piece of filter-paper round the tul^, with its end dipping 
into water. The current used is 5 — 6 amperes, the potential 
difference between the electrodes being 7 — 9 volts. Fooituffs of 
the most varied character can be tested without preliminary treat- 
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m^t. amount* of phosphoric acid or phosjrfiates appear 

to inhibit the formation of arsine. Iron also acts as an inhibiting 
agent when no organic matter is present. The small quantities of 
phosphates and iron present in many foodstuffs do not appear to 
have any effect. The electrolytic method is sensitive to 0*001 mg. 
of arsenious oxide, and to a great extent eliminates the personal 
equation. H. C. R. 

Potentiometric Titration of Arsenic and Antimoz^. 

Eduabd Zintl and Hermaitn Wattenberg {Ber., 1923, 56, [B], 
472—480). — Tervalent arsenic and antimony can be readily estim- 
ated by titration with standard potassium bromate in hydrochloric 
acid solution, the end-point being determined potentiometrically 
(cf. Zintl and Wattenbeig, A., 1922, ii, 871). 

In the case of tervalent arsenic, the end-point indicated potentio- 
raetrically is identical with that given by methyl-orai^e if the 
concentration of hydrochloric acid is below 10%. The potentio- 
metric method has, however, the advantage that the proximity 
to the end-point is much more distinctly indicated and the titration 
can therefore be more rapidly performed. 

Tervalent antimony may be estimated in cold solution in the 
same manner as arsenic. [Test analyses indicate that the value, 
120*2, usually adopted for the atomic weight of antimony is more 
than 1% low, but are in harmony with the datum, 121*77, of Willard 
and McAlpine {A., 1921, ii, 405).] The titration can be equally 
effected in hot solution if atmospheric oxidation is avoid^ by 
rapid manipulation. 

reduction of quinque valent antimony is effected by the action 
of titanium trichloride solution in the presence of a little copper 
sulphate on the nearly boiling antimony solution, which must 
contain about 5% of hydrochloric acid. The end-point of the 
reduction is determined potentiometrically, after which the titration 
with bromate is effect^ as usual. Alternatively, the antimony 
solution, containing at least 5% of free hydrochloric acid, is heated 
nearly to boiling and treated with ten drops of phosphotungstic 
acid (10%). Titanium trichloride is added with constant shaking 
until a marked blue colour is developed which does not disappear 
after two minutes. Three drops of copper sulphate solution (1%) 
are added as catalyst, and the solution is shaken and exposed to 
air as much as possible, whereon the blue colour disappears within 
one to two minutes. The solution is immediately titrated with 
bromate in the presence of methyl- orange. The pre^nce of stannic 
salts does not cause complications in this or the potentiometric 
estimation of antimony. 

The reduction of quinquevalent arsenic is effected with great 
difficultjr by stannous chloride, chromous chloride, or titanium 
trichloride. It is therefore readily possible to estimate antimony 
by titration in the presence of quinquevalent arsenic ; in this case, 
the potentiometric method must used, since the presence of 
phosphotungstic acid causes the reduction of arsenic acid. 

If arsenic and antimony are present entirely in the tervalent 
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oondition^ they may be estimated in a single solution. Their nun 
is first e^imated by titration mth bromate solution, and subse- 
quently the antimony is determined alone after reduction with 
titanium chloride under potentiometric control. 

Preliminary experiments show that thallium, sulphurous acid, 
potassium ferrocyanide, and hydrazine can also be estimated 
potentiometrically. H. W* 

The Estimation and Separation of Arsenic, Antimony, 
and Tin. K. K. JiRViNEir (Z. ami. Chem., 1923, 62, 184^ 
204). — ^After describing experiments in which the accuracy of the 
bromate method for the titration of arsenious and antimonious 
chlorides is proved, it is shown that the completeness of the reduc- 
tion of stannic chloride by iron depends on the complete exclusion 
of air from the apparatus until the solution is quite cold and on 
the use of sufficient iron, at least 6 g. of ferrum redactum per 
100 0 . 0 . of solution being required. The most satisfactory reducing 
and volatilising agents for use in the separation of arsenic from 
antimony and tin by distillation from a chloride solution were 
found to be potassium iodide and a mixture of potassium bromide 
and sodium sulphite. In the latter case, the distilling flask must 
be fitted with a 3- bulb Young’s stillhead in order to avoid any 
antimony passing over towards the end of the distillation. The 
complete separation of antimony from tin by precipitation with 
metallic iron is extremely difficult, as the precipitate almost in- 
variably contains tin and if an attempt to remove this by pro- 
longed digestion of the precipitate in the solution is made a certain 
amount of antimony dissolves. However, addition of a further 
small quantity of iron and filtration of the solution before all the 
iron is dissolved yields a precipitate free from tin, but containing 
iron and not suitable for titration with bromate. It is rinsed back 
into the beaker, the residue on the paper dissolved in hydrochloric 
acid with a few mg. of potassium chlorate, and the solution treated 
with twice its bulk of hydrogen sulphide water. The precipitate 
is collected, washed, and dissolved in nitric and sulphuric acids. 
The solution, including the filter-paper, is heated in a Kjeldahl 
flask until colourless, 1 g. of sodium thiosulphate is added, and 
the heating continued until all the sulphur has disappeared. The 
mass is dissolved in water and titrated with potassium bromate. 
The filtrate from the first antimony precipitate is reduced with iron 
and titrated for tin as usual. A. R. P, 

Apparatus for Use in the Combustion Analjrsis of Volatile 
Hygroscopic Liquids. John Baldwin Shoesmith {J. Soc. 
Chem. Ind,, 1923, 42, 57 — 58t). — The apparatus consists of a 
capillary bulb tube which i.s connected by a capillary opening with 
a second and somewhat larger bulb ; the latter serves as an air 
r^rvoir. After the sample has been introduced into the capillary 
bulb, the capillary is sealed and the end inserted into a short piece 
of glass tubing which is constricted at its middle. The whole 
is placed in the combustion tube and the capillary is broken against 
the constriction in the glass tubing by applying pressure to the 
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latter. The sample is expelled from the capillary balb by tbe 
expansion of the air in the second bulb as this becomes heat^ 

W.P.S. 

Estimation of Carbon Dioxide in Carbonates. £. K. 

JiitviNBK and 0. Sumeutjs {Z. anal. Ohm., 1923^ 62, 222—229), 
— Fof carbonates associated with starch, as in baking powders, 
the substance containing 0’3 — 0*6 g. of carbon dioxide is intro- 
dnced into a 200 c.c, flask, fitted with a dropping funnel, and 
connected to a ten-bulbed absorption tube containing 50 c.c. of 
iV^'Sodium hydroxide, and this in turn connected to a guard tube 
also containing sodium hydroxide. The rate of evolution should 
be one to two. bubbles per second. Then air free from carbon 
dioxide is slowly passed through the contents of the flask at 
the ordinary tem^rature for two hours to expel the last traces of 
carbon dioxide. The solution from the bulbs is treated with 50 c.c. 
of barium chloride solution, then titrated with .A^-hydrochloric acid 
with phenolphthalein as indicator. In cases in which the solution 
may be boiled, the substance, together with 100 c.c. of water, is 
placed in a 300 — 400 c.c. Kjeldahl flask, through the stopper of 
which passes a 40 cm. dropping funnel; the stem is filled with 
water and the funnel closed wth a well-fitting stopper to prevent 
regurgitation by the back pressure due to boiling. By means of a 
50 cm. tube, drawn out for 2 cm. at the lower end, the flask is 
connected to the bottom of an 80 cm. burette tube, the two tubes 
being inclined at about 30®. The top of the burette is fitted with 
tv soda-lime tube. Fifty c.c, of iV’-sodiiiin hydroxide are put into 
the burette, laemoid and pumice added to the flask, and the con- 
tente boiled to expel all the air. Keeping a similar rate of boiling, 
25 c.c. of 2.V-hydrochloric acid are added at a rate of one to two 
drops per second, and when all the acid has been added, the liquid 
is boiled for two to three minutes. The contents of the burette 
are then treated with barium chloride, and titrated as already 
described. The operation takes half an hour and is very accurate. 

J. B. P. 

Rapid Estimation of Potassium in Acid-insoluble Silicates. 
Mangel M. Green {hui. Eng. Chm., 1923, 15, 163).— The 
method depends on the assumption that all metals except potassium 
form perchlorates soluble in 97% alcohol; 0*15 — 0-35 g, of the 
sample ia weighed out into a platinum crucible, 1-5 c.c, of 2i^-per- 
chloric acid and 3 — 4 c.c. of 48^1, hydrofluoric acid are added, and 
evaporated \mtil fumes of perchloric acid are given off. The 
crucible ia cooled and two-thirds filled with water, heated to boiling, 
filtered, and thoroughly washed with hot water, the filtrate and 
washings being run into a platinum dish. The liquid is evapor- 
ated until fumes of perchloric acid are evolved, cooled, and 25 c.c. of 
97% alcohol are added. The residue is broken up and filtered on 
an untared Gooch crucible and thoroughly washed with the per- 
chloric acid-alcohol mixture. The asbestos mat and precipitate are 
transferred to a filter, thoroughly washed with hot water, and 
filtered into a platinum dish. 0‘5 — 1*0 C.c. of 2 -perchloric 



ii. 256 ABSTRACTS OF CHBMTCAL PAFDRS. 

^id is added and the liquid evaporated until fumes appear, cooled, 
25 0 . 0 . of 97% alcohol are added, the precipitate is broken up and 
filtered on a tared Gooch crucible, waited ivith alcohol cont^ning 
perchloric acid, and dried to constant weight at 110°. The method 
is accurate to ±0*2%, and the estimation requires two to three 
hours. H. C. R. 

The Alkali Content oi Blood and Cerebrospinal Fluid. A 
New Method for the Estimation of Sodium. M. Riohtrb* 
QumNBB (Biochem. Z.y 1922, 133, 417 — 432).— A method for the 
estimation of sodium in the blood is described, based on ultra- 
filtration followed by precipitation of the sodium by potassium 
pyroantimonate. Venous stasis, and likewise the remo^l of carbon 
dioxide has no influence on the sodium content. Under normal 
conditions, the corpuscles contain no sodium. W. 0. K. 

Isatin as a Microchemical Reagent. J. B. Menks (i2£c. 
imv. ckim., 1923, 42, 199 — 203). — The silver and cuprous salts of 
isatoic acid have crystalline forms which are easily recognisable. 
They are precipitated on addition of a solution of the metallic 
salt to a 5% solution of ammonia in which isatin has been dissolved. 
The corresponding silver ammonium compound is also noted, 

. H. J. E. 

The Application of Conductometric Titrations to Pre- 
eipitation Analysis. Vm. Conductometric Titrations with 
lithium Oxalate. I. M. Kolthoff [Z. ami. Chem., 1923, 62, 
161—177).— Silver, lead, and copper may be accurately titrated 
conductometrically with lithium oxalate, the end-point in each 
case being accompanied by a very abrupt change in the conductivity 
of the solution. Cadmium and zinc salts give much less trust- 
worthy results, which become very erratic if alcohol is added. 
Nickel-, cobalt-, manganese-, and ferrous-ions appear to form 
complexes on the addition of the oxalate so that two deflections, 
neither of which is very definite, occur in the conductivity curve, 
the first corresponding with the addition of half the oxalate re- 
quired to form the normal salt. Magnesium gives low results 
owing to the appreciable solubility of magnesium oxalate and its 
tendency to form complexes and supersaturated solutions. Barium, 
strontium, and calcium in neutral solutions may be satisfactorily 
estimated by the process; calcium also gives good results in 
ammoniacal solutions and at extreme dilutions, provided that 
30% of alcohol is present. The presence of magnesium in the 
calcium solution gives very high results, but if a great preponder- 
ance of calcium ions is present the sum of the two metals is accur- 
ately estimated by titration conductometrically with lithium 
oxalate, so that this process may be applied to the determination 
of the hardness of potable water. A. R. F. 

Application of Conductometric Methods to Precipitation 
Amuysis. X. Conductometric Titrations with Potassium 
Fmicyanide. I, M. Koi/thoff {Z. ami. Chem., 1923, 62, 214— 
215).— On account of the great mobility of the potassium-ions the 
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difierent points of inflection of the condoctometric ctorees witb 
potassium ferricyanide are not sharp and as an analytic^ reagent 
the latter finds only a little application, lithium ferricyanide would 
be more suitable. Silver forms a red'Coloured salt, AgjFe^CN)*. 
The conductometric curve resembles that for pot^ium, being 
almost horizontal up to the point of inflection. Copper and cadmium 
can be accurately estimated. Lead does not form a precipitate 
with potassium ferricyanide and the conductometric curve is a 
straight line. Cobalt forms a blue precipitate, Co 3 [Fe(CN) 5 ]j. A 
very dilute solution of cobalt containing 10 mg. of cobalt per litre 
gives a distinct red coloration. Nickel gives a faintly orange - 
coloured piwipitatc with the reagent. Nickel and cobalt are 
accurately estimated by this meth(W. Manganese gives irregular 
results. Zinc also is not accurately estimated. With the exception 
of those of zinc and manganese the salts are of normal composition. 

J. B. F. 

Application of Conductometric Methods to PrecipitaUon 
Anal^is. XI. Conductometric Titrations with lk)diuxn 
Nitroprusside. 1. M. Kolthoff {Z. awX, Chm., 1923, 62, 
216 — ^217). — ^Various metals give with sodium nitroprusside a pre- 
cipitate of normal composition. Only silver is accurately estimated 
by conductometric titrSfcion. J. B, F. 

The Volumetric Estimation of Calcium. A. Vurthsoi 
and H. G. C, van Bees (Chm, WMhd, 1923, 20, 68).— An 
answer to the criticisms of Grossfeld (this vol, ii, 183) on the method 
put forward by the authors (A., 1922, ii, 869). Neutralisation with 
sodium hydroxide in the cold is more likely to cause precipitation 
of phosphate than addition of ammonia drop by drop at the boiling 
point. S. I. L. 

Method for the Quantitative Separation of Gluclnum and 
Uranium. Paul H. M.-P. Beinton and Reuben B. Ellestad 
(J. Awcr. Chm. Soc., 1923, 45, 395— 398).—The quantitative 
separation and estimation of uranium and glucinum in mixtures 
of compounds of the two elements has been investigated and the 
following method evolved. To the hydrochloric acid solution 
about 5 g. of ammonium chloride and 5 g. of hydroxylamine hydro* 
chloride are added, followed by a concentrated solution of ammonium 
carbonate, which is added until the precipitate at first formed is 
entirely redissolved. The solution is heated to boiling and the 
boiling continued for one minute after the appearance of a heavj^ 
precipitate of basic carbonate. The precipitate is filtered immedl* 
ately and thoroughly washed with cold water. This basic carbonate 
precipitate is free from uranium. It is set aside to be ignited with 
the small amount of glucinum hydroxide which is to be separate 
from the filtrate. The filtrate is acidified with hydrochloric acid 
and boiled to expel carbon dioxide, then after the addition of 1 g. 
of hydroxylamine hydrochloride a slight excess of ammonia is added 
^ the cold solution and the small precipitate of glucinum hydroxide 
filtered and washed with 2% ammonium nitrate solution to which 
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iiave been added a few crystals of hydroxylamine hydroohloHde 
and soffioient ammonia to make the solution faintly alkaline* The 
combined glncinum precipitates are ignited and weighed as oxide. 
The filtrate is acidified with hydrochloric acid and the hydroxyl- 
amine oxidised either by addSng 75 — 100 c.c. of 3% hydrogen 
peroxide solution and boiling untU the evolution of oxygen ceases, 
or by adding solid sodium or potassium bromate with constant 
stirring until the solution assumes an intense colour of bromine. 
The oxidised solution is heated nearly to the boiling point lind a 
slight excess of ammonia is added with constant stizrmg. After 
settiing, the ammonium uranate is filtered and washed with 2% 
ammonium nitrate solution which contains a little free 
The precipitate is ignited and weighed as U 30 g* The method is 
good and gives trustworthy and accurate resmte. J. F. S. 

A Rapid Volumetric Method for the Estimation of Mag- 
nesia in Carbonate Rocks. H, R. Bkandenbebq and A. H. 
Ayaktan (Concrete [Mill JSeclion], 1922, 21, 78).— One g. of the 
sample is treated in an Erlenmeyer flask fitted with a rSux con- 
denser with 60 c.c. of 0‘4A^-hydrochloric acid containing 2 c.c. of 
an alcoholic solution of phenolphthalein per litre. After boiling 
and cooling, the excess of hydrochloric acid is titrated with 0‘4A^ 
sodium hydroxide, the first pale pink colour being taken as the 
end'point. The jaiixture is again boiled, 1*5 g. of sodium oxalate 
and an excess of 0*4^ -sodium hydroxide are iided, and boiling is 
continued for a few minutes. The liquid is then cooled, diluted to 
200 C.C., filtered, and 100 c.c. of the filtrate are titrated with 0'4i^- 
hydrochloric acid. It is assumed that the loss of acidity in dis- 
sol^dng the substance is due entirely to the presence <rf calcium 
and magnesium carbonates, and that the final precipitate consists 
of calcium oxalate and magnesium hydroxide. 

Chemical Abstbaots. 

The Alkalimetric Estimation of Magnesium and Calcium 

Salts. Richard WillstItter and Er>st WALOSCHMiDT-LBm 
(Ber.f 1923, 56, [R], 488 — 491). — The methods depend on the 
observation that the solubility of magnesium and calcium hydr- 
oxides can be so depressed by the use of suitable solvents that the 
substances do not affect appropriate indicators. 

The aqueous solution of a magnesium salt is gradually tieated 
mth an excess of alkali hydroxide solution (A 7 IO — A/1) and so 
much ethyl alcohol is add^ that the concentration of the latter 
is 66— 75%. After ten to fifteen minutes, the excess of s^ali is 
titiuted with hydrochloric acid in the presence of thymolphthalein 
(about 10 drops of a 0-5% alcoholic solution are used for each 
100 c.c. of liquid) ; phenolphthalein cannot be employed. Ethyl 
alcohol may be replaced by methyl alcohol the suitable concen- 
tration of which is also 6ff~-75%; in this case, the titration is 
Qomplicated by the adsorption of the indicator by the precipitated 
magnesium hydroxide and the method is only Stable in oerfain 
circumstances (see later). 

Aqueous alcoholic solutions are unsuitable for the estimation of 
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oaldunij which is performed as follows. Au excess of dkali hydr- 
odde [N jiO to i^/1) is added drop by drop to the aqueous solution 
of the calcium salt, which is subs^uently treated with neutral 
acetone until the concentration of the latter is 85—90%. After 
fifteen minutes, the excess of alkali is titrated in the presence of 
thymolphthalein (10 drops in 200 c.c, of liquid) until the blue 
colour permanently disappears. Towards the end of the titration 
the colour is tem^rarily discharged, but returns as the adsorbed 
alkali hydroxide again passes into solution. 

When magnesium and calcium hydroxides are simultaneously 
present, the sum of the bases is estimated in 90% acetone. Mag' 
neaium alone is estimated in 66% methyl or ethyl alcohol If 
calcium is present in relatively small amount, ethyl alcohol is to 
be preferred on account of the sharper end-point. If, however, 
calcium is present in equal or excess quantity, the method is in- 
accurate, since the magnesium hydroxide carries down and retains 
small amounts of calcium hydroxide. In these circumstances, 
methyl alcohol (66 — 70%), in which calcium hydroxide is more 
fi'eely soluble, must be used; the end-point of the titration is 
shown by the first complete disappearance of the blue colour of the 
thymolphthalein ; no attention is paid to the bluish-violet color- 
ation wiuch gradually develops in the magnesium hydroxide. 

If iron is also present,* as in the analysis of dolomite, it is either 
precipitated with the aluminium hydroxide and the ammonium 
salt is expelled or is completely converted into the ferrous state by 
means of sulphur dioxide, h’errous hydroxide behaves like mag- 
nesium hydroxide in the presence of ethyl alcohol or acetone and 
is estimate simultaneously ; it is separately determined by titration 
with potassium permanganate. H. W. 

The Estinmtion of Zinc in Minerals. Er. Ouvikr 
( ifou. Sci,, 1923, 13, 31— 35).— About 1'5 g. of the mineral, 
ground to pass an SO-mesh sieve, is dissolved in 20—25 c.c. of 
hydrochloric acid with subsequent addition of 10 c.c. of nitric 
acid. After evaporation to dryness, and dehydration of silica, 
the residue is taken up with 5 c.c. hydrochloric acid and diluted 
with 30 c.c. of warm water. Saturated hydrogen sulphide solution 
is added until the volume amounts to about 125 c.c. The pre- 
cipitated lead, copwr, antimony, arsenic, and cadmium sulphides 
are filtered, and wasned with about 150 c.c, of warm water containing 
5 c.c. of hydrochloric acid and a few c.c. of hydrogen sulphide 
solution. The filtrate is boiled to expel hydrogen sulphide, and 
brought to a volume of about 200 c.c. Ten c.c. of nitric acid, and, 
after cooling, 2—20 c.c. of hydrogen peroxide or 5 — 50 c.c. of 
bromine water (according to the amount of manganese present), 
are added to the solution. Iron, aluminium, and manganese are 
precipitated by the addition of 60 c.c. of ammonia, the liquid 
being allowed to remain over-night with free access to the air. 
Tlw solution is filtered and titrat^ with sodium sulpMde solatum, 
using lead test-paper as an outside indicator, ^tiations am 
compared with those of a standard zinc solution, which is prepared 
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W a similar process to that to which the mineral has been subjected. 
Ine same tint of sulphide stain on the test-paper should be a^pted 
as the end-point in each case, and this should be further confirmed 
by the addition of (say) 0*2 and 0*5 o.o. of sulphide solution, which 
should produce similar intensifications of the stain in both cases. 

A. G. P. 

Electrometric Estimation of Zinc by means of Silver 
Nitrate. Eeich Mullkb and Alfred Adam (Z. EUUrochm., 
1923, 29, 49— 53).— Using much the same method as was pre- 
viously employed for the estimation of nickel and cobalt (A., 1922, 
ii, 875) the authors now show that zinc may be estimated electro- 
metrically. The determination is carried out by treating 10 c.o. 
of the zinc solution with an excess of potassium cyanide solution 
and titrating the excess of potassium cyanide with .^/10-silver 
nitrate solution, using a silver wire as indicator electrode. It is 
also possible to determine simultaneously the amount of silver 
which may be present with the zinc by the same process. Cad- 
mium, lead, and copper cannot be estimated by this method. 

J. F. S. 

Application of Conductometric Methods to Precipitation 
Ausaysis. IX. Conductometric Titrations with Potassium 
Ferrocyanide. I. M. Kolthofp {Z, anud. CAem., 1923, 62, 209— 
214). — Lead can be accurately estimated by conductometric titration 
with potassium ferrocyanide, since it forms only the normal salt. 
Zinc may also be accurately estimated in weak ammoniacal 
solution; stronger ammoniacal solutions require less reagent. A 
mixture made up of 20 c.c., 0*05 M of zinc sulphate, 2S o.c, of 
water, and 2*5 c.c. of a 10% solution of ammonia requii^ 1*99 c.c. 
of 0*25 M reagent at the point of inflection, whereas with 18 c.c. 
of the ammonia solution this point was reached with 1*78 c.c. of 
the reagent, 2*00 c.c, being the calculated value. In the absence 
of ammonia, two points of inflection occur, the first corresponding 
with the normal salt, ZnoFefCN)^, and the second with 

Silver, copper, cadmium, manganese, nickel, and cobalt first give 
rise to a normal salt, which combines with a further quantity of 
reagent to form double salts. Silver gives a second point of 
inflection corresponding approximately with KAggFcfCN)^, copper 
and cadmium at K 2 Cuj[Fe{CN)g ]2 and KjUdJFelCN)*!, respw- 
tively. Copper gives a third point at K 4 Co 4 [Fe(uN)j] 3 . Manganese, 
nickel, and cobalt behave similarly to copper, but with the form- 
ation of a further point corresponding with a composirion of the 
type [3K4Fe(CN)g+4MnFe(CN)g]. J. B. F. 

Electro-analytical Methods for the £stimati(m of Metals 
in Hydrochloric Acid Solution. Anna J. Enoelenbubo (Z, 
anal. Chem.^ 1923, 62, 257 — 284). — The methods proposed by 
Schoch and Brown (A., 1913, ii, 794) for the electrodeposition « 
tin, copper, antimony bismuth, lead, and cadmium from chloride 
solutions in the presence of hydroxylamine hydrodfloride have 
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been farther studied and modifications in the temperature, quantity 
of hydroxylamine hydrochloride added, and the current used are 
suggested. Application of the results to the separation of certain 
of rae above metals from one another are also suggested. 

The following new processes are described. Cadmium is deposited 
from a solution containing 10 c.c. of hydrochloric acid in 200 c.c. 
bulk by electrolysing for twenty minutes at 1 ampere, then adding 
20 g. of ammonium oxalate and 10 — 20 g. of oxalic acid and con- 
tinuing the electrolysis for a further forty minutes at 1’2 amperes. 
Zinc is estimated by electrolysis of a solution containing 1*5 c.c. 
of hydrochloric acid and 2 g. of hydro^lamine hydrochloride in 
200 c.c. ; the temperature is maintained at 18° and the current 
increased slowly from 4 to 8 amperes. In all the above processes 
hydrazine sulphate may be used instead of hydroxylamine hydro- 
chloride, and in the case of copper O'l— 0*2 g. of ammonium per- 
sulphate in place of either of the other two reagents gives a more 
lirmJy adherent and smoother deposit. A mixture of 0*4 g. of 
ammonium persulphate and 0*5 g, of hydroxylamine hydrochloride 
in 150 c.c. of a tin solution containing 12 c.c. of hydrochloric acid 
improves the nature of the tin deposit. By measuring the cathode 
potentials of a solution containing the above metals, the presence 
or absence of each in the solution may be ascertained, by the 
jx>tential changes as each metal is deposited. A. R. P. 

Lead. II. Electrolytic Estimation of Lead in Biological 
Material. A. S. Minot {J. Biol. Cheni., 1923, 55, 1 — 8). — The 
method described by Denis and Minot (A., 1919, ii, 372) is inaccurate 
and is, in fact, untnist worthy even as a qualitative test for lead. 
This is due partly to the presence of mangane.se and partly to other 
factors. Fairhall’s method (A,, 1922, ii, 659), however, gives 
accurate results. E. S. 

The Carrying Down of Acids by Alumina Precipitates. 

Andr^ ChakrioU {Compt. rend.^ 1923, 176, 679—682). — TOen 
alumina is precipitated by ammonia in presence of an alkali chrom- 
ate, the precipitate remains yellow, even after prolonged washing 
'inth boiling water. The alkali metal could not be detected in 
the precipitate, and it is therefore only the acid which is carried 
down by the alumina, and it probably forms a layer of aluminium 
chromate on the alumina, which may constitute anything from 
1—7% of the total weight. A similar absorption of chromic acid 
occurs when precipitated aluminium hydroxide is placed in contact 
with potassium chromate solutions. The precipitate cannot be 
freed from chromic acid by w*ashing with ammonium nitrate, 
chloride, or acetate solutions, but when the alumina is precipitated 
with ammonium hydrogen carbonate or precipitated with ammmiia 
and washed subsequently with 5% ammonium hydrogen carbonate 
solution, it is obtained perfectly colourless and free from chromate. 
A similar result is obtained with lithium or sodium carbonate, or 
with ammonium phosphate, the carbonic or phosphoric acid 
a-pparently displacing the chromic acid, and taking its place. In 

VOL. cxxiY. ii. 10 
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analysis, it is sufficient, therefore, to wash the alumina with 6% 
ammonium hydrogen carbonate solution in order to eliminate 
chromic acid, the carbonic acid and ammonium salts remaining 
in the precipitate being subsequently removed during the calcin- 
ation. G, F, M. 

Qualitative Analysis of the Iron Group. Ralph W. Huppeed 
{J. AmeT. Chem. Soc,, 1923, 45, 438 — 439). — A modified method 
of treating the iron group precipitate in qualitative analysis is 
described. The precipitate is treated with a large excess of 
sodium hydroxide to remove the aluminium, zinc, and chromium. 
The precipitate is treated directly with nitric acid and potassium 
chlorate to remove the manganese. Iron is removed by adding 
a large excess of ammonia. The filtrate from the iron precipitate 
is evaporated until it has only a faint odour of ammonia and one- 
fifth of the solution treated with dimethyl-glyoxime to test for 
nickel. The remainder of the solution is evaporated to a syrup, 
treated with sufficient water to dissolve the salts, and tested for 
cobalt by adding 3 c.c. of 10% potassium thiocyanate followed 
by 3 c.c. of a mixture of amyl alcohol and ether (1:3). In the 
presence of cobalt the solution becomes bluish-green ; if the colour 
is indistinct the careful addition of a few drops of 12 A- hydro- 
chloric acid wiU develop the colour if cobalt is present. In the 
absence of cobalt, the colour of the ether layer will be straw- 
coloured or colourless. J. F, S. 

Volumetric Estimation of Tervalent Iron and of Copper 
in the Presence of Iron. Friedrich L. Hahn and Heinrich 
WiNBiscH {Ber., 1923, 56, [R], 598— 601).— The iodometric estim- 
ation of ferric salts involves a large expenditure of time and iodide, 
since the reaction Fe*”-f r:^Fe*'d-I is reversible, and dissociation 
only occurs slowly when the liberated iodine is removed. 8ince, 
however, cupric salts are instantaneously reduced by iodides to 
iodine and cuprous .salts and the latter convert ferric salts iuto 
ferrous compounds, it is possible to catalyse the action of ferric 
salts and iodides by the addition of a small amount of cuprous 
compounds to such an extent that the titration can be performed 
immediately and in the presence of only a small quantity of iodide. 
The use of isolated cuprous iodide is unnecessary. It is sufficient 
if the potassium iodide solution is treated with a little copper 
sulphate and starch and subsequently with sodium thiosulphate 
until the blue colour is just discharge ; the suspension is added 
to the solution of the ferric salt and the liberated iodine is imme- 
diately titrated with thiosulphate. The method is con-siderod to 
be the most convenient and trustworthy for the standardisation 
of thiosulphate solutions. 

It appears, therefore, that the sum of copper and iron can be 
immediately estimated by titration in mixtures of ferric and 
cupric salts. The action of the iron can be eliminated by tin- 
addition of a solution of sodium phosphate, which has been treated 
with phosphoric acid until it decolorises p-nitrophenol, to the 
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^ solution. Ji the ferric solution is strondv 
^ be partly neutralised, phosphate without phc^ono 

acid be used, or a larger proportion of the mixture may be 
^ molecular proportions of phos- 
phate are added for molecule of ferric salt. It is immaterial 
whether feme phosphate is precipitated or not. The estimation 
of copper 18 not influenced by the addition of phosphate. H. W. 

Estimation of Bismuth as Phosphate and Its Senaration 

192 “ 4^^f33 Ca(toum. G. Luff {Ohm, Ztg,, 

1923, 47 133— 134) .—The preciptation of bismuth as phosnhate 
rom a slightly acid solution of the nitrate serves to s^parTte k 
from copper lead, and caitaium if the operation is oonducted 
as follom. The nitno acid solution of the metals is exactly 
neutraW with ammoim, using methyl-orange as indicate^ 

bismuth is precipitated by 
the addition, drop by drop, to the boiling solution of a solution 
of 1 g. of ammomum phosphate in 40 c.o. of water and 2 cc of 
ihe dense crystalline precipitate of bismuth phosphate 
IS collected, washed with hot water, ignited wet together with the 
iJter-paper, and weighed. If the filtrate contains only cadmium 
this IS precipitated as sulphide after the addition of an excess of 
ammomum acetate and the sidphide is dissolved in hydrochloric 
acid. The solution is rendered neutral to methyl-oraMe by the 
Edition of potassium carbonate and the cadmium precipitated 
“‘cess of diammonium hydrogen phosphate. The nte- 
cipite^ c^mium mmomum phosphate is collected on a filter 
toV 1 ^momum phosphate solution, then with 

fnf “ourAj-mlrffiS " (efi ^hoeiler 

Compomi^ of Platinum, Palladium, Iridium and 
Kiodiun^ and a New Method for their Estimati^ W N 

vanov (CA.m %, 1923, 47,209-210).-W]ien 0*25 o“boMo^ 

of potoum chloroplatimte and sodium thiocyanate are mixed 
and left for five to six hours at the ordinary temoeraturp 

^ f ammomum nitrate or sulphate per litre a 
light brown fiocculent precipitate of platinous thijTyanate^s 
produced. The precipitate is soluble in aqua regia and in Ltassium 
cyamde solution, but not in single adds or alkalis If the nre 
cipitation IS earned out in boilmg solutions, a black, floccuJent 
precipitate having the compositionn 4 (OH).S(CS‘NH,) is obtainftd 

uitablo for use in the estimation of platinum. Under sinSar 
conditio^, palladium gives a precipitate of Pd3So(CS*KHn)„ which 
^ignition leaves a very fusible residue of hJ whierd slowly 
J prolonged heating, into the metal. Rhodiui 

S nnf composition of which, however, 

as not ascertained. On igmtion it yields metallic rhodium 
him IS mcompletely pieoipitoted as a flocoulent, yeUoiTrom- 

A, B. P. 

10 * 
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The Detection of Methyl Alcohol in Ethyl Alcohol. H. W. 

VAN Ubk {Pharm. Weekblad^ 1923, 60, 273— 276).— Distillation 
should be carried out as recommended in the German official 
method, the first 10 c.c. from 100 c.c. of the sample being again 
distilled and the first 1 c.c. taken. Oxidation may be conveniently 
carried out by means of the copper spiral, and formaldehyde 
detected by Deniges’s method ; a positive result should be confirmed 
by the morphine-sulphuric acid test. S. I. L, 

Characterisation of the Alkylglycerols. Raymond Delaby 
{Compt. rend.i 1923, 176, 396 — 399; cf, this vol., i, 84, 85). — The 
author has tested the reactions described by Deniges (“ Precis dc 
Chimie analytique,” 1920, 151) for glycerol with methyl-, ethyl-, 
propyl-, and butyl-glycerols to see how far they are specific. After 
oxidation with bromine, of the colours obtained in the presence 
of sulphuric acid with certain alkaloids or phenols only that with 
codeine, namely, a blue colour, is specific to glycerol. Similarly, 
if potassium bromide is added to the oxidation products before 
the sulphuric acid and then the colour tests described are applied, 
only the colour, blue, with guaiacol serves to distinguish glycerol 
from its homologues. If the osazone test is applied to the oxid- 
ation products, the osazone from methylglycerol is quite different 
from that obtained from glycerol and the other glycerols only 
give oily products. All the products of oxidation with bromine 
of the alkylglycerols reduce Kessler’s reagent, Fehling’s solution, 
and ammoniacal silver nitrate. 

None of the oxidation reactions with potassium permanganate 
is specific to glycerol, and the same applies to the oxidation with 
lead peroxide. W. G. 

Modification of Windaus's Method for the Estixnation of 
Cholesterol. Roger Caminade {Bull. Soc, Ckim, biol., 1922, 
4, 601 — 613). — Windaus’s method yields irregular results unless 
the precipitation of the digitonin cholesteride is made under 
definite conditions. More consistent results may, however, be 
obtained with much greater rapidity if the precipitate is formed 
in a solvent consisting of acetone (78 parts), water (18 parts), 
and alcohol (9 parts). A 5% solution of digitonin in the mixed 
solvent is added to the hot solution of cholesterol in the same 
solvent. The precipitate forms immediately, and, after a few 
minutes, is filtered and washed, first with hot water, then with 
the mixed solvent, and finally with ether to remove lecithin. 

E. S. 

Molybdo-manganimetry and its Applications. G. FontI:s 
and L. Thivolle (BuU. Soc. Chim. bik., 1922, 4, 614—622).— 
The authors have shown that the volumetric micro-estiination 
of dextrose (A,, 1921, ii, 563) and of lactose (A., 1922, ii, 323) may 
be conveniently carried out by means of potassium permanganate 
when used in conjunction with a phosphomolybdic acid reagent. 
The method appears to be generally applicable to the micro- 
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estimation of reducing substances, and it is accordingly proposed 
to class such volumetric methods under the heading molybdo- 
manganimetry.** The phosphomolybdic acid reagent is reduced 
by cuprous, ferrous, stannous, and mercurous salts, by sodium 
hyposulphite, and even by metallic copper, iron, zinc, and m^- 
nesium. The blue oxides of molybdenum so produced may be 
titrated with potassium permanganate, by which they are re- 
oxidised to molybdic acid, but the details of the method have not 
yet been worked out for each case. It is shown, however, that the 
copper deposited on the cathode in Pregl’s apparatus for the micro- 
electrolysis of copper dissolves readily in the phosphomolybdic 
acid reagent, and that titration of the blue solution so obtained 
gives results agreeing with those obtained gravimetrically. For 
purposes of calculation, the reaction is regarded as a direct oxid- 
ation of the reducing substance by potassium permanganate; 
hence, in the estimation of dextrose, the use of a standard may be 
dispensed with if desired. E. S. 

Micro-estimation of Blood-sugar with Ferricyanide. H. C. 

Hagedorn and B. Norman Jensen {Biochem. Z., 1923, 135, 
46—58). — A new method which is claimed as superior to Bang’s 
micro-method for the estimation of sugar in 0*1 c.c, of blood has 
been worked out in detail and depends on the oxidation of the 
sugar by excess of potassium ferricyanide, the excess being estimated 
by the iodine liberated in presence of zinc salts from potassium 
iodide. About eighteen analyses can be carried out in an hour. 
For details and tables, the original should be consulted. H. K. 

Methods of Chemical Investigation on Blood. V. Estim- 
ation of Sugar in Blood. Alma Rosenthal {Biochem. Z., 1922, 
133, 469—475). — Details are given of a slightly modified Hagedorn 
method for the estimation of blood -sugar. After precipitation 
of the protein by metaphosphoric acid or sodium tungstate, the 
filtrate is boiled with sodium ferricyanide, and the excess which 
is not reduced to ferrocyanide is estimated by adding potassium 
iodide and titrating the iodine liberated nith thiosulphate. From 
the result, the content of the blood in dextrose can be obtained 
from a table. VV. 0. K. 

The Detection and Identification of Maltose, Galactose, 
Sucrose, and Inulin by a Mycolc^cal Method. Aldo Castel- 
LASi and F. E. Taylor {J, Trap. Med ,, 1922, 25, 41 — 46). — An 
extension of the previously published method {Brit. ^fed. J., 1917, 
Deo. Rep. ; Physiol. Ahsir., 3, 263). A table shows the reaction 
of a number of bacteria and fungi with a great variety of carbo- 
hydrates. Fermentation tests with two suitable micro-organisms 
is sufficient to establish the identity of any of the sugars named 
(cf. A., 1922, ii, 879). * Chemical Abstracts. 

Efiects of the Method of Desiccation on the Carbohydrates 
of Plant-tissue. Karl Paul Link and W, E. Tottingham 
(^, Amr. Chem. Soc., 1923, 45, 439 — 447). — In preparing plant- 
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tissues for carbohydrate estimations, a temperature of 98® should 
not be used for drying the fresh plant material when the sugar 
and starch contents are high. With tissue that can be dried 
rapidly, a temperature of 65® in a current of air at atmospheric 
pressure can be used safely if the tissue can be reduced to thin 
sections. When drying in a vacuum, 80® is a better working 
temperature than 65®, and in the case of coarse tissues improved 
results are obtained if the material is first heated in an autoclave 
to inhibit enzymatic and respiratory processes. The results 
obtained by this method in the case of beet leaves and corn ears 
were the same as when the alcohol method of preservation (cf. 
Davis and Daish, A., 1914, ii, 152) was used. Drying at low tem- 
peratures with a minimum error can be carried out only in a well- 
ventilated oven in which a large volume of air circulates con- 
tinuously over the material. W. G. 

Estimation of Incrustating Substances on Flax Fibres by 
Saccharification of the Cellulose. P. P. Budnikov and P, W. 
SoLOTAREV {Z. angeiv. Chem., 1923, 36, 138 — 139). — In the purific- 
ation of flax waste by digesting it under pressure with liquors 
containing sodium hydi'oxide and sodium hydrogen sulphite, the 
cellulose- content of the product was estimate by the method of 
Ost and Wilkening. In this method, which gave satisfactory 
results, 1 g. of the purified flax is dissolved in 7 — 8 c.c. of 72% 
sulphuric acid and the solution thereby obtained is afterwards 
diluted until its acid content is 3%, and is then heated for two 
hours at 120° in an autoclave. The reducing sugars present in 
the product arc then estimated by means of Fehling’s solution and 
the original cellulose -content calculated. (See further, J.S.C.L, 
1923, April.) A. J. H. 

The Estimation of the Iodine Number of Fats under 
Unfavourable Conditions. B. M, Margoscites, Richard Baku, 
and Lisbeth Wolf (Z. anal. Chem., 1923, 62, 178 — 184).— The 
method of Aschman {Chem. Ztg., 1898, 22, 59, 71) for the estim- 
ation of the iodine number of fats, in which an aqueous solution 
of iodine monochloride is allowed to react on the fat, gives accurate 
results, even without the use of a solvent for the fat and without 
continual shaking, provided that the solutions are left for a sufficient 
length of time (about twenty-four hours) before the excess of 
reagent is estimated. This period may be considerably reduced 
if the fat is dissolved in carbon tetrachloride or other suitable 
solvent and the mixture frequently agitated. A. R. P. 

A Simple Method for the Estimation of Lactic Acid iu 
the Stomach-contents. Rich. Ege {Biochem. Z., 1023, 134, 
476 — 488). — A method is described for the estimation of lactic 
acid in the stomach contents, depending on the extraction of the 
lactic acid by ether, and re-extraction by water before titration. 
The distribution of lactic add between ether and water is allowed 
for. W. 0. K. 
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C3rsnogene8]8. A Heaction of Citric Acid. A. M. JoRiBSBjr 
{BA A^. roy, Bdg,^ 1919, 731 — 737). — The author had pre- 
viously shown (A., 1914, i, 813) that hydrocyanic acid was formed, 
under the influence of light, in solutions containing citric acid and 
traces of iron salts and nitrous acid. Hydrocyanic acid is not 
formed when citric acid is replaced by formaldehyde, acetaldehyde, 
formic, lactic, taobutyrie, or laevulic acids, sucrose, dextrose, 
gelatin, vanillin, or ethyl acetoacetate {ci. loc. cU.). A test is 
developed using ferric chloride, acetic acid, and potassium nitrite 
as reagents. It fails in presence of tartaric acid. A more sensitive 
test is as follows ; 100 c.c. of the solution to be tested are treated 
with 5 g. of manganese dioxide and 5 drops of acetic acid, and the 
mixture is left for twenty-four hours. After filtration, the liquid is 
treated with 5 to 10 drops of acetic acid and 5 c.c. of 1 % potassium 
nitrite solution, the mixture left over-night, and then distilled 
in steam after adding calcium carbonate. The first 130 c.c. of 
distillate are tested for hydrocyanic acid (ferrous and ferric salt, 
sodium hydroxide, etc.). Glycerol, lactose, dextrin, and the other 
substances detailed above do not give rise to hydrocyanic acid 
under these conditions. E. E, T. 

Comparison of the Pentabromoacetone Method, and Salant 
and Wise’s Method for the Estimation of Citric Acid in Urine. 
W. B. McClure and L. W, Sauer [Amer. J. Physiol,, 1922, 62, 
140 — 144). — When known amounts of citric acid were added to 
normal urine the pentabromoacetone method (Amberg and McClure, 
A., 1918, i, 141) gave much better results than Salant and Wise’s 
method (A., 1917, i, 106) in three cases. In the fourth case, there 
was close comparison between the results of the two methods. 
The pentabromoacetone method is preferred by the authors (cf, 
A., 1922, ii, 791). Chemical Abstracts. 

Identification of Benzonaphthol [/^-Naphthyl Benzoate], 
Salol [Phenyl Salicylate], Betol [^-Naphthyl Salicylate], 
Cresalol [p-Tolyl Salicylate], and Salophen [p-Acetamido- 
phenyl sSdcylate] by IMicrochemical Means. G. BuxiGiis 
[Bull, <8oc. pharm. Bordeaux, 1922, 60, 163 — 169), — p-Naphthyl 
benzoate : a fraction of 1 mg, of the material is dissolved on a 
glass slide in a drop of chloroform from a tapered rod of end 
iameter 2 — 4 mm.; evaporation leaves crystal groups forming 
more or less concentric zones. A drop of glacial acetic acid, when 
placed at the centre of the dry residue and allowed to evaporate, 
yields arborisations often accompanied by isolated or crossed prisms. 
If the residue from chloroform or acetic acid is mixed with a drop 
of concentrated sulphuric acid, and a glass rod which has been 
dipped into formaldehyde solution inserted, a yefiowsh- brown 
colour develops, and on gentle heating the mixture blackens. 

Phenyl salicylate, when similarly treated with chloroform, yields 
an oily droplet^ which is not changed by treatment with acetic 
arid. The residue, by dissolution in ’a drop of ethyl alcohol, 
yields by evaporation groups of rhombic plates, similar crystals 
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being obtained also by seeding the oily dro^et ^th the original 
material. Treatment as before with aulphurio add and formalde< 
hyde gives a white cloudiness followed by a red coloration which 
is intensified by heating. 

p -Naphthyl salicylate is deposited from chloroform as an oily 
droplet ; acetic acid then gives isolated rhombic plates mixed with 
clusters of prisms. With sulphuric acid and formaldehyde, the 
substance behaves in the same way as ^-naphthyl benzoate. 

p-Tolyl salicylate yields crystals (m. p. 36°) by seeding the oily 
droplets obtained from chloroform, acetic acid, ethyl alcohol, 
acetone, or pyridine. With sulphuric acid and formaldehyde, the 
substance behaves like phenyl salicylate. 

p-Acetamidophenyl salicylate is deposited from acetone as 
isolated or tangled rhombic plates. When treated with sulphuric 
acid and formaldehyde, a rose colour develops in the cold ; when 
heated, the colour is intensified at first, and then changes to brown. 

Chemical Abstracts. 

Demonstration of Salicylic Acid in Serum and Similar 

Fluids. H. H^rissey {BuU, Soc, Chim, biol., 1922, 4, 648— 
651). — The serum is acidified with sulphuric acid, extracted wth 
ether, and the presence of salicylic acid in the latter demonstrated 
by means of the ferric chloride reaction. E. S. 

Estimation of Formaldehyde and Acetaldehyde. E. W. 

Blair and T. S. Wheeler [Analyst, 1923, 48, 110 — 112). — Mixtures 
of formaldehyde, hydrogen peroxide, formic acid, and a trace of 
ozone obtained in investigations on the action of oxygen and ozone 
on hydrocarbons were analysed as follows. Formic acid was 
estimated in an aliquot part by titrating with N /1 00 -alkali, methyl- 
red or phenolphthalein being used as indicator. Ozone was 
estimated in the neutraUsed solution by adding a 5% neutral 
solution of potassium iodide, acidifying with 6% hydrochloric 
acid free from chlorine, and immediately titrating the iodine 
liberated with A'/lOO-thiosulphate solution. The hydrogen 
peroxide was estimated by KingzetFs method (T., 1880, 37, 802). 
To estimate the formaldehyde, the ozone and hydrogen peroxide were 
destroyed by adding potassium iodide and sulphuric acid. The 
iodine set free was not titrated, but the diluted solution was just 
neutralised, with thorough cooling, with sodium hydroxide solution. 
Twenty-five c.c, of NjlO-iodme solution were then added and the 
formaldehyde estimated by Romijn’s iodometric method (A., 
1897, ii, 166), allowance being made for the iodine set free in 
previous reactions. If acetaldehyde was also present, Ripper’s 
method {A., 1901, ii, 205) was used to obtain an iodine figure for 
both aldehydes, and the cyanide figure (Sutton, “Volumetric 
Analysis,’' 10th ed., p. 391) for formaldehyde appfied to it to 
estimate the acetaldehyde present, H. C. R. 

A Micro-method for the Estimation of Acetone and of 
p-Hydroxybutyric Acid in Urine and Blood. Alfred Lubun 
{Biochm. Z., 1922, 133, 626— 641).— A micro-method is described 
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for the estimation of acetone and of p-hydroxyourync acid in 
0*2 o,c. of blood, or in 0*6 c.c, of urine, the estimation requiring 
thirty minutes in the first case and twenty minutes in the second. 
The acetone is distilled into an alkaline iodine solution, and the 
iodine left is titrated with thiosulphate, W. 0. K. 

pBeaction of Phenolphthalein. G. p£ Bekavbnt {AtioI, FU. 
Quim., 1922, 20, 473 — 474). — An alkaline urine containing phenol- 
phthalein, previously adnunistered, and eliminated by the kidneys, 
was found to lose its red coloration on heating, wh^t on coolmg 
the red coloration reappeared. The reaction is shown to be due 
to the presence of uric acid. A number of other organic acids were 
examined for this reaction which was, however, only given by 
salicylic acid and benzoic acid in addition to uric acid. 

G. W. R. 

^ estimation of Amino-acids and Ammonia, using an 
Apparatus to Control the Distillation. Giovanki Revoltella 
{Biochem. Z., 1922, 134, 349 — 353). — The formal titration of amino- 
acids in pigmented urine is facilitated by using a colour match of 
the same urine instead of water as used by Sorensen. An apparatus 
is also described which is designed to show when the evolution of 
ammonia is finished in a distillation. H. K. 

Estimation of Codeine, Haeold Epwaed Annett and Ram 
Richhpal Sanghi {Analyst, 1923, 48, 1&— 18}.— -Eight g, of opium 
are triturated with 2 g. of freshly slaked lime and 80 c.c. of water 
for thirty minutes, 50 c.c. of the filtrate are extracted three times 
with 50 c.c. portions of toluene, the filtered extract is concentrated 
to 25 c.c., dly hydrogen chloride is passed through, and the pre- 
cipitated codeine hydrochloride and colouring matter are dissolved 
in water and evaporated to dryness, thereby rendering the colouring 
matter insoluble. The residue is treated with hot water, the volume 
adjusted to 50 c.c., and the whole process is repeated from the 
beginning with 40 c.c. of the filtrate from the lime treatment 
(=4 g. of opium). In the final evaporation no further colour 
should develop, and the addition of a little alcohol when nearly 
all the w'ater has evaporated causes the separation of codeine 
hydrochloride in small, colourless rosettes. The residue is dried 
to constant weight in a steam oven and taken as 
CiA^ 03 N,Ha,l}H, 0 . 

The method was tested with pure codeine, and on opium with 
and without added amounts of codeine, and 95 — 96% of the codeine 
present was regularly recovered, G. F. M. 

Estimation of Narcotina and Papaverine in Opium. 
H. E. MmTS and M, N. Bose {Analysty 1923, 48, 53— ^8).— 
Opium (1-5 g.) is triturated to a smooth paste with 30 c.c. of 0’5% 
aiUphuric acid and after thirty minutes 20 c.c. of the filtrate are 
boUed with 16 g. of sodium acetate until complete solution of the 
^It has been effected. After keeping over-night the liquid is 
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filtered) the precipitate completely transferred to the filter-pa^r, 
washed, and dried. It is then extracted with 20—25 c.c. of not 
toluene, the toluene extract is shaken with 20 o.o. of 10% sodium 
hydroxide to remove resins and colouring matters, and the washed 
toluene solution is evaporated almost to dryness with the addition 
of 2 — 3 c.c. of alcohol to facilitate crystallisation of the narcotine 
and papaverine, which after drying at 100'’ are weighed as 
such. The narcotine can then be estimated polarimetrically, 
papaverine being optically inactive. The rotation is measured in 
toluene solution as in acid solution papaverine considerably 
depresses the optical activity of najcotine. The process was 
tested on opium with and without the addition of known amounts 
of the two alkaloids, and satisfactory results were obtained without 
the use of any correction factor. G. F. M. 

A Rapid Process for the Exact Estimation of Small 
Quantities of Uric Acid in Urine and in Blood-serum. 

Heinbich CHAI^TRAI^E [Biochem, 2., 1922, 133, 605 — 612).— Uric 
acid in urine is separated as in Hopkin’s method by the addition of 
ammonia and ammonium chloride, after precipitating it as the 
copper salt, and liberating it from that with hydrogen sulphide. 
Excess of potassium permanganate solution is added to the uric 
acid, and the excess is estimated iodometrically. A similar method 
may be used for estimating uric acid in blood-serum. W. 0. K. 

Behaviour of Uric Acid in Protein Solutions. Ludwig 
PmcussBN {Biochem, Z., 1923, 134, 447 — 458). — Uric acid in 
serum is only partly free, and results obtained on estimation are 
increased if the protein is first hydrolysed by a ferment or an acid, 
as only the free uric acid is determined by these methods. Other 
proteins and also fats, lipoids, etc., combine with uric acid. 

W. 0. K. 

The lodometric Estimation of Antipyrine. I. M. Kolthoff 
[Pharm. WeeW/od^ 1923, 60, 194 — 199). — Very good results are 
obtained by the method of Bougault (A., 1917, ii, 344), namely, 
addition of excess of A/lO-iodine solution in presence of sodium 
hydrogen carbonate, acidification after one hour, and titration back 
with thiosulphate dter addition of chloroform. The reaction is 
CiiH^ONa + -f- HI. Sodium acetate may be 

used in place of the hydrogen carbonate, and alcohol in place of 
chloroform. The results are not afiected % the presence of sodium 
salicylate, cafieine, acetanilide, phenacetin, or aspirin. S. I. L. 

Measurement of the Colour of Brown Solutions, with 
Special Reference to Tannin Extracts. Henry K. Procteb 
(J. Soc, Chem. Ind.^ 1923, 42, 73 — 79t). — The colours of brown 
solutions, more especially of tannin extracts, are determined by 
observing by means of a spectro-oolorimeter the depth of solution 
required to reduce the light transmitted by the solution to a definite 
fiaqtiaa of its initial value, one-half. Observations are made 



A?rAf.TrrOAL OHBMIStET. 


ii. 271 


with red, yellow, green, and blue li^t of definite wave-lengths. 
Alternatively, colour screens of copper-ruby and copper-green glass 
and a screen containing a solution of copper sulphate made alkaline 
with ammonia may be emplpyed to afford light of sufficiently 
definite composition. In this case the rotating neutral tint sector 
of the spectro-colorimeter is replaced by a 20% solution of iron 
alum, and the colour of the tannin extract compared with the colour 
of this solution. J. S. G. T, 

The Estimation ol Albumin by the so-called Nephelo- 
metric Processes. Henri B£nabd and Albert Labobde 
{Com'pt. rend., 1923, 176, 98 — 101). — A comparison of the results 
obtained by a diffusimeter of the type of Baudouin and Benard 
[Com'pt. rend. 8oc. Biol., 1920, May) and by an opacimeter of the 
type of Cheneveau and Audubert (A., 1920, ii, 327) in the estim- 
ation of albumin in blood-serum, using trichloroacetic acid as a 
precipitant. The final dilutions were of the order of 2 — 40 per 
100,000. In the diffusion method a control curve is necessary at 
the higher concentrations. The opacimeter can be used, if 
arrange vertically, in cases where the precipitate settles rapidly, 
as the thin sediment gives the same reading as the initial suspension. 
The diffusimeter is, however, more sensitive for very dilute 
emulsions. W. G. 

Estimation of Trypsin and Pepsin. John H. Northrop and 
Raymond G. Hussey [J. Gen. Physiol., 1923, 5, 353 — 358). — 
Estimation of trypsin (or pepsin) may be effected by measuring 
the change in a definite time and at a given and temperature 
in the viscosity of purified gelatin to which a given amount of the 
trypsin solution has been added. It is found that the time taken 
to cause a given percentage change in the viscosity is approximate!}'’ 
inversely proportional to the amount of trypsin added. 

W. 0. K. 

Arginase. VI. Modification of the Volumetric Method 
for Detecting Arginase. Antonino Clementi {Atii R. Acrad. 
Lincei, 1922, [v], 31, ii, 4.54 — 459). — If the acid liquid obtained by 
the acid hydrolysis of edestin, or the phospho tungstic precipitate 
of hexone bases obtained therefrom, is treated in vitro in presence 
of toluene with the pulped liver of a mammifer (monkey, man, rat) 
which contains arginase, a considerable iiicrea.se is effected in the 
proportion of nitrogen titratablc with formaldehyde. No such 
increase occurs, however, if the above liver is first boiled or if hen's 
liver, which is devoid of arginase, is used. The conclusion is drawn 
that the increase in nitrogen titratable with formaldehyde corresponds 
with the ornithine formed by scission of the arginine by the arginase, 
and that such increase furnishes an indication of the presence of 
arginase in an organ or in an organic liquid. T. H. P. 

A New Reaction of the Blood. Giuseppe Beccadeixi 
[Biochem. Z., 1922, 134, 189—182). — If to 0*5 c.c. of serum or blood 
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there be added equal voliimeB of formaldehyde (40%), silver 
nitrate (0’75%), and ammonia {0*9%), after a few minutes the 
solution acquires a colour depending on the origin of the serum. 
Normal human serum giyes an ^ber colour, that of various 
animals a shade of yellow, whilst that of syphilitics is decolorised. 

H. K, 

A Sensitive Reaction for Neo-salvarsan. K. Schsktkqa 
(Pharm. Weekblad, 1923, 60, 248). — One drop of a solution of one 
part in a thousand gives a violet coloration to a concentrated 
solution of ammonium persulphate. Colorations are given more 
or less quickly \nth other organic substances which form coloured 
oxidation products, salvarsan also giving a violet colour, but the 
reaction with neo-salvarsan is much more sensitive. S. I. L. 

Estimation of the Grignard Reagent. H. Gilman, T. D. 
Wilkinson, W. P. Pishel, and C. H. Meyees {J. Amef. Chm, 
Soc.y 1923, 45, 150— 158),— Five methods for the estimation of 
Grignard’s reagent have been studied, namely, titration with iodine 
(cf. Jolibois, A., 1912, i, 675), gravimetric analysis by the prepar- 
ation of some insoluble compound, indirect analysis, gas analysis, 
and titration with acid. 

Of these methods, the first was rejected as giving results which 
varied considerably with slight alterations in the conditions, the 
second was rejected as being unsuitable and giving low results. 
Of the three remaining methods, the last two, namely, the method 
of gas analysis and that of titration with acid, gave satisfactoiy 
results. They are based on the smooth decomposition of the Grig- 
nard compound water, the gas evolved being measured in 
one method, and the basic magnesium halide titrated with standard 
acid in the other method. For the gas analysis method, an 
apparatus somewhat of the type of Van Slyke’s apparatus for the 
estimation of amino -acids is used. For the titration method, the 
known volume of solution containing the Grignard reagent is 
warmed with a knoum excess of standard acid until all the basic 
magnesium halide is dissolved, and then the excess of standard 
acid is titrated back with standard sodium hytlroxide, using methyl - 
orange as indicator. W. G. 
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Befractivity of' Ox^anic Fluorine Compounds. Fb^d. 
SWABTS {J. Chim. Phya,, 1923, 20, 30— 76).— The refractivity of 
a laige number of organic fluorine derivatives is recorded. In 
the case of substituted paraflhns, the introduction of fluorine 
decreases the |iolecular refraction by an amount which decreases 
the huger the^ carbon chain, and increases with the refrangibility 
of the light. Thus the molecular refractivity calculated by the 
lioreatz-Lorenz formula has the foUoTOg values : 

„ 26*131 ; p, 25'522 ; 25 748 ; „ 24*99 ; p, 25*350, v, 25-569 ; 

34-452; C^HijF, 34-3^; „ 39 073 ; CgH„F, 

39*032. Using the values of hydrogen found by Briihl, Landolt, 
and Falk, the atomic refractivity of fluorine is 1-014, 

[Bi\pi 1*005, and I'OO^- With methyl cychhexane, the 

accumulation of fluorine does not produce any exaltation in the 
refractive value of the substitution H— >F. In the case of 

alcohols and esters, it is shown that the substitution of one 
fluorine atom produces a depression in the molecular re- 
fractivity of the same order as that observed with the paraffins, 
whereas the introduction of a second fluorine atom gives no 
depression with difluoroethyl alcohol, but a strong exaltation in 
difiuoroethyl acetate. With acetic acid, the introduction of 
fluorine increases the molecular refractivity, which further increases 
with each fluorine atom introduced. Thus with light, the 
increase for the first fluorine introduced is 0*13, for the second 
0*31, and for the third 0*41. Measurements are also recorded for 
fluorine-substituted ketones, aldehydes, and amines. In the case 
of ethylene compounds, it is shown that the two stereoisomerides 
of bromofiuoroethylene have practically the same molecular 
refractivity, although their densities are somewhat different. 
Tables of the dispersion of a large number of derivatives are given. 
In the case of aromatic compounds^ it is shown that fluorine is' 
unique in the fact that it alone gives derivatives which have a 
BinaUer refractivity than the corresponding open-chain compounds 
for all wave-lengths. The anomalies observ^ in the refractivity 
of fluorine compounds are considered in connexion with the 
structure of the fluorine atom. The following hitherto unpublished 
physical data for fluorine compounds are recorded : Ethyl o-jluoro- 
benzoate, b. p. 216—216-57756 mm., m. p. —21-3°; 
knzonitrile, b. p. 182*6''/753 mm., m. p, —16*05'’ ; ethyl m-/ttoro- 
bemoate, b. p, 208*8— 208*84®/757*2 mm., m. p, —33*5°; xaa-3- 
kimfiuoratoluene, b. p. 101-2'’; trifluoromethylcyc/ohexaae, b. p. 
103*20®, m. p. “103*4®; difluoromethylcyriohexane, b. p. 129*2®; 
ethyl trifluoroacetate, b. p. 5®. J. F. S. 

The Stark ESect on the Secondary Spectrum of Hydro^^en. 

hUsAzd Knrm {Japan. J. Physics^ 1922, 1, 29-^9).— An 
investigation into the behaviour of the lines in the secondary 

YOL. cxxiv, ii. '' 
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spectrum of hydrogen of long wave-length, and including the 
Fulcher bands, under the influence of a powerful electrical field. 
From the blue to the red, more than one hundred lines are affected, 
but those lines on the long wave-len^h side of 6300 A. do not 
usually show the Stark effect. The lines are normally displaced 
towards the red, or else separated in an asymmetrical manner. 
Groups of lines in the neighbourhood of 5400 A. and 6930 — 5982 A. 
are very largely affected. The amount of displacement increases 
either in proportion to, or more rapidly than, the field intensity. 
No simple rule can be found for the Stark effect in the Fulcher 
bands, except that the effect on the first and third members of 
both of the two bands is large and small alternately in the homo- 
logous succession of lines. This alternation may give some sug- 
gestion as to the structure of the centre of emission of the secondary 
spectrum. W. E, G. 

Line Spectrum of Chlorine in the Ultra-violet (Region 
X 3364^2070 A.), W. Jevons [Proc, Roy.Soc., 1923, [A], 103, 
193 — 204). — Using a 10-foot concave grating and a quartz spectro- 
graph, the author has investigated the ultra-violet spectrum of 
chlorine in the region A. 3354*— 2070 A, A condensed discharge 
from a 12-iQch induction coil with one, two, or three Leyden jars 
was employed, and a spark-gap of about 1 cm. was placed in series 
with the ischarge tube. The spectrum was observed end-on to 
the capillary through a quartz window. Precautions were taken 
to eliimnate lines due to impurities, and it is considered improbable 
that any oxygen lines remained unidentified, except possibly 
below X 2228 A. About two hundred lines due to emorine were 
recorded, and the effect of capacity on the estimated intensities 
of more than one hundred of these was studied. The following lines, 
attributed by Exner and Haschek to chlorine were not observed : 
X329M, 3261-6, 3248-5, 3221-1, 2960-5, 2936-7, 2928-8 A. The 
line X 3129-5 A., similarly attributed by Exner and Haschek, was 
observed but was probably due to oxygen. No triplets having 
constant differences of wave-number intervals 40*44, 67*10, and 
107*88, respectively, as suggested by Paulson, were observed, but 
six pairs with a constant difference Av=A*4i:l*0, four pairs 
having Av=67*l±l*0, and five pairs having A»'=107*5±1'0 
were round. J. S. G. T. 

Band Spectra of Mercury. Hantaro Nagoaka {Japan. J. 
Physics, 1922, 1, 1 — 6). — A resume of preliminary work on the 
band spectra of mercury. The discordances between the results 
of different physicists on the band spectra of mercury may be 
attributed to the methods of construction of the lamps used. In 
this work, a lamp has been devised which givea nearly all the 
spectra previously recorded. Approximate measurements of the 
positions of the heads of the bands have been made. In some 
of the bands which could be easily measured, Deslandres’s formula 
gives the jKJsitions of the lines accurately. Experiments were made 
to determine the structure of the lines in the bands, but no evidence 
obtained of the presence of companions in the form of satellites. 
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Siiice this work was not conclusire^ however, further experiments 
aie being carried out with the aid of a high resolving spectrometer 

W. K G. 

Tesla-luminescence Spectra. 111. The Efiect of Varying 
Temperature and Pressure on the Benzene Speotnun. 

WnjJAM Hamilton MoVicker and Joseph Kenneth BtfABSH 
(T., 1923, 123, 817—820). 

The Fluoreipcence Spectrum of Benzene Vapour. William 
Hamilton McVicker and Joseph Kenneth HfiiESH (T., 1923, 
123, 820—822). 

The Infra-red Absorption o! Hydrogen Chloride in the 
Region 3*5/1, and at 200° K. B. J. Spence and C.^Hoixey 
(J. Oft. Soc. Amer., 1923, 7, 169—173). — The infra-red absorption 
bands of hydrogen chloride have been measured at 291° and 
200° K. They consist of two groups of bands of which the maxima 
of the envelopes occur at 3*397 fi and 3*538 fi at 291° K, and at 
3*419 ji and 3*514 /i at 200° K. One-half of the frequency difference 
between the maxima of the envelope of the absorption bands corre- 
sponds with the most probable value of the frequency of rotation 
of the molecule. According to Kemble {Physical Rev., 1916, 8, 
689), this frequency /,=l/4irVJ?77AJ, and thus should depend 
on the temperature. This equation is in fairly good agreement 
at 291° K, but at 200° K there is a diveigenoe indicating lhat it 
may require some modification at low temperatures. The position 
of the fine bands, in agreement with the theory of Bjeirum, is 
independent of the temperature. The results are also in accord 
ftith the theory of Keiche (Ann. Pkysih, 1919, 58, 657), according 
to which, at 291° K, the position of maximum absorption should 
[K3cur at the third band, and at 200° K at the second band 
on each side of the centre. W. E. G. 

The Limits of Absorption K of certain Elements. J. 

Cabrera [Compi, rend., 1923, 176, 740 — 741). — The limits of 
absorption K of the elements of the rare earths were determined 
using de Broglie’s method with a rotating crystal spectrograph and 
a lead screen with a window filled with the substance under examin- 
ation. A Coolidge tube with a tungsten anticathode, or, in the 
case of thulium, where the limit of absorption K is very near the 
line of tungsten, a gas tube with a platinum anticathode. 
The limit of absorption for tantalum was also measured. The 
results are given in tabular form, from which it is seen that the 
values of depart more and more from a simple linear relation 
as the series of atomic numbers is ascended. G. F. M. 

The Law of the Distribution of the Bands in the Ultra- 
violet Abaorption Spectrum of the Vapour of Toluene. Victor 
Hbnbi and E. Walter {Cmpt. rend., 1923, 176, 746-748}.— 
The absorption spectrum of toluene vapour is composed of more 
than two nundred narrow bands distributed between X 2731 and 
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X 2326. The law of the distribution of these bands is expressed by 
the formula 

l/X=.d+/i.a+J?.6-3c-A/(&r2.3.10W.3)(l±2m) 
where A, corresponding with the electronic impulses, is 37493’2, 
u, 6, and c with the vibrations of the atoms are 932-6, 263*6, and 
180, respectively. 3 is the moment of inertia of the rotation of the 
molecule, wt, n, p, and q are whole numbers, and h[Sv ^ . 3 . 10^® . 

1‘3. The intensity of the bands diminishes as the values of n, p, 
and q increase. The moment of inertia of the toluene molecule 
3=21*10'^. G. F. M. 

Ultra-violet Absorption Spectra of Benzoic Acid and the 
Three Hydroxybenzoic Acids. Abmand Castillb and F. W. 
Klingstbdt {Compt. rend.i 1923, 176, 749 — 750). — The introduction 
of a carboxyl group into the benzene nucleus causes a displacement 
of the absorption spectrum by about 230 A. towards the red, a 
q^uadruple increase in the coeflBcient of adsorption, and a widening 
of the absorption bands. The introduction of a hydroxyl group 
into the benzoic acid molecule in either the ortho- or meta-position 
is accompanied by a great increase in the absolution, a further 
widening of the narrow bands, and a considerable displacement of 
the spectrum towards the red. The two derivatives have almost 
the same spectrum. The para -derivative, on the other hand, is 
characterised by an entirely different spectrum, which shows five 
narroi^Wds between X2828 and 2671, then a wide and intense 
band at X2519, and an inflexion towards X2100, showing the 
existence of a band in this neighbourhood which is fused with a 
wide band in the extreme ultra-violet. These results are com- 
parable with those obtained with other ortho-, meta-, and para- 
derivatives of benzene. G. F. M. 

The Ultra-violet Absorption Spectra of Veratrole and 
Vanillin. Pierre Steiner {Compt-. rend.^ 1923, 176, 744 — 746).-- 
The absorption curve of veratrole is very similar to that of pyro- 
catechol, the introduction of two methyl groups into the molecule 
having but little influence on the absorption. There is a group 
of three narrow bands in the middle ultra-violet, and a fourth band 
broad and very pronounced in the extreme ultra-violet. The 
absorption curve of vanilhn can be compared with that of pyro- 
catechol and veratrole, on the one hand, and of benzaldehyde, on 
the other. The same three narrow bands are found as in veratrole, 
but displaced somewhat towards the red, and three times as intense, 
There is, in addition, a new broad band in the middle ultra-violet 
which is attributable to the aldehyde group, and the broad band 
of veratrole in the extreme ultra-violet appears again in vanillin, 
displaced slightly towards the right, and twice as intense. 

^ G. F. M. 

Studies in Oi^anic Compounds containing Sulphur. I. 
The Effect on C^neral Absorption due to the Valley and 
Mode of Linking of the Sulphur Atom. David Templeton 
Gibson, Hugh Graham, and James Reid (T., 1923, 123, 874 — 881). 
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The Absorption ol Light by Hsexnatopon^yrin. I. Kiko 

Goto {Biochem, Z., 1923, 135, 328—343). — Four different pre- 
parations of pure hsematoporf hyrin have been submitted to spectro- 
photometric measurements in dilute alcoholic solution with or 
without the addition of ammonia, acetic acid, or hydrochloric 
acid. In neutral, ammoniaoal, or acetic acid solution, the curves 
obtained by plotting the specific extinction coefficient against the 
wave-lengths show very good agreement in detail over the four 
absorption bands. When, however, the solutions are left exposed 
to the light of a metallic filament lamp for periods up to twelve 
hours, the bands change, the first and fouiih disappearing, and 
the second and third becoming merged more or less into oneT In 
alcoholic solution to which concentrated hydrochloric acid had been 
added, there is only one absorption band, and it is unaffected by 
light. ' H. K. 

The Absorption of Light by Hasmaioporphyrin. II. Paul 
HXbi {Biochem. Z., 1923, 135, 344 — 352).— The author has 
examined, spectrophotometricaUy, the colouring matter in the 
urine of a patient in an undetermined pathological condition, and 
although the colouring matter was apparently closely aUi^ to 
haematoporphyrin, it was not identical, the positions of the bands 
in alcoholic-ammoniacai solution and alcoholic-hydrochloric acid 
solution being different from those of haematoporphyrin (see preceding 
abstract). H. K. 

The Absorption of Light by several Components. N. P. 

Peskov {J. Russ. Pkys. Chem. Soc., 1916, 48, 1924 — 1952). — 
Mixtures of coloured substances are examined apectrophoto- 
metrically with a view to ascertaining what mutual influences 
their components have on each other. Only crystalloids follow 
Beer’s law, separately, or in mixtures. The use of dyes, which are 
mainly colloidal substances, together with crystalloids is useless 
for the purpose of testing Beer’s law, and the absorption constants 
of such mixtures cannot be calculated by this law. The importance 
of this observation in connexion with the preparation of quantitative 
light filters for the determination of wave-lengths is pointed out. 
Slixtures of colloids only in exceptional cases follow Beer’s law, 
but usually vary from it owing to inter-adsorption of the components, 
and light filters made from mixtures of such substances must 
therefore in each case be separately calibrated. Thus in the case 
of a mixture of colloidal iron and malachite -green, the latter sub- 
stance distributes itself between the water and the colloidal 
hydrated ferric hydroxide in a constant ratio, depending on the 
concentrations of the two components. The value of spectro- 
photometric analysis for the investigation of the detailed processes 
of a reaction and the identification of intermediate products is 
emphasised. R. T. 

The Fluorescenee and Coloration of Glass produced by 
^-Rayg. J. R. Clabke {Phil. Mag., 1923, [vi], 45, 735—736; cf. 
A., 1921, ii, 569).— Glass tubing, after treatment with radium 
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manatioii untii^tiie colour change ia complete^ is heated at different 
temperatores and the duration of fluoiescence measured. The 
time of ffuckcescence ranges from thirteen minutes at U0° to thirty 
seconds at 350°. At the annealing temperatures, the decoiorisation 
vill be practioally instantaneous. Since at these temperatures 
complex molecular changes take place, it is probable that the 
fluorescence and decolorisation of the glass are associated inth 
changes in the state of molecular aggregation. The normal colour 
of the radiated glass is brown, but when manganese is present it 
is purple, W. E. G, 

l\ptatory Power of Organic Compounds. H. Ritpe (J. CUm. 
Phys.j 1923, 20, 87 — 104). — A lecture on rotatory power delivered 
at Fribourg, Switzerland, April 30, 1922. J, F. S. 

Inhibition of the Photochemical Decomposition of Hydrogen 
Peroxide Solutions. I. William Theodore Anderson, jun., 
and Hugh Stott Taylor [J. Amer Chem, Soc., 1923, 45, 650— 
662).— The rate of decomposition of hydrogen peroxide by ultra- 
violet light of wave-length XX 2000, 2650, 2930, and 3050, re- 
spectively, has been determined, and the inhibitory effect of some 
twenty-five organic substances of widely differing character 
examined at 25°. All such substances inhibit the decomposition, 
due to the absorbing of the light by the organic compounds, and 
this has been found to be true in the case of benzene, several 
esters, acids, amines, ketones, and alkaloids. The retarding action 
of amines and alcohols requires an explanation based on causes 
other than absorption. It is shown that the inhibitors act more 
efficiently when placed in the peroxide solution than when used as 
a screening solution of similar thickness and concentration. The 
reason of the more efficient functioning of the inhibitor in the 
solution is probably that one quantum of energy is capable of 
activating more than one molecule. Thus if the stabiliser is 
acting as a screening solution, the peroxide being free from inhibitors, 
a quantum of light eneigy may slip through and enter the per- 
oxide solution and by succe.ssive activation decompose a number 
of molecules. On the other hand, if the stabiliser is in the peroxide 
solution and one quantum of light energy should succeed in 
activating a peroxide molecule, this molecule will decompose, 
liberating the energy quantum, which in its turn may activate 
another peroxide molecule or, coming within the sphere of influence 
of a molecule of inhibitor, may be converted into the less active 
ultra-red energy. J. F. S. 

Application of the Photochemical Law of Equivalence to 
Dilute Solutions. Heinz Gbuss {Z, Elektrochem.t 1923, 29, 
144 — 150). — In continuation of the work of Noddaek (A., 1921, 
ii, 568), the author finds that the photochemical reaction ^OCljBr-j 
C32+hv=2CCl4-|-Br2, in a medium consisting either of carbon 
tetrachloride or silicon tetrachloride, proceeds in a manner inde- 
pendent of the concentration of the trichlorobromomethane, at 
least down to a molecular concentration of 1/80 CCl 3 Br in the 
former medium and 1/60 CClsBr in the latter. The results obtained 
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ijidioato that pure carbon tetrachloride is a ^on-acceptor ot 
chlorine under the influence of light. Results contrary to tt^ 
conclusion, reached by Noddack {he. cH.) and by Plotnikov {A., 
19^, ii, 211; 1922, ii, 248) are attributed to the presence of 
impurities in the carbon tetrachloride employed by them. The 
reaction 2CCl3Br-f 02~2COCl2“l-Br2'fCl2 can be influenced photo- 
chemically, and the velocity of reaction is independent of the 
concentration of CCL^Br and O2 in carbon tetrachloride, Einstein’s 
photochemical law applies to the reaction, and one molecule of 
bromine is produced per quantum of illumination. The results 
obtained by Noddack and in the present work indicate that reaction 
occurs between trichlorobromomethane and illuminated chBrine 
molecules characterised by a large Bohr quantum number, without 
previous dissociation into atoms. The loAver limit for the period 
of existence of the molecules in such quantised condition, found 
from the reaction 2CCl3Br+02+h>'=2C0C]2+Bi’2+Cl2 is 10"’ sec., 
compared \vith 2xl0~® sec. in the case of the reaction studied by 
Noddack. J. S. G. T. 

Photolysis of Tartaric Acid and Hydroxy-acids. Volmar 
(Oompt. rend., 1923, 176, 742 — 744). — Under the influence of 
ultra-violet light, and to a much lesser degree in sunlight, hydroxy- 
acids and their salts undergo photolysis. Tartaric acid in 1% 
solution after three hours' exposure gave 3’5 c.c. of gas having 
the comji^ition COg 66%, CO 10%, H., 21%, hydrocarbon 3%. 
The solution contained aldehydes and small quantities of a reducing 
substance of the nature of a sugar. In presence of alkalis, the 
carbon monoxide may disappear entirely, owing to condensation 
with a portion of the hydrogen with formation of the above- 
mention^ aldehydic substances. The horaologues of tartaric acid 
behaved in a similar way. The decomposition is accelerated by- 
the presence of catalysts such as uranyl acetate. G. F. M, 

Spectrophotoelectrical Sensitivity of some Halide Salts of 
Ths^tun, Lead, and Silver. W. W. Coblentz and J. F. Eckford 
{[/.S. Bureau of Standards, Sci. Papers, 1922, 18, 489 — 498; 
cf. this vok, ii, 51). — A definite relationship exists betw’een crystal 
structure, chemical constitution, and atomic w^eight and spectro- 
photoelectrical sensitivity. The photoelectrical reaction of the 
halide salts of thallium, lead, and silver is conflned to a narrow 
region at the violet end of the spectnim, being the narrowest and 
most sharply-defined reaction spectra of all substances yet in- 
vestigated, including the photoelectrical gas ionic reaction spectra of 
the alkali metals. With increase in the atomic weight of the acid 
element, the maximum of photoelectrical reaction is shifted towards 
the long wave-lengths. "The maximum of sensitivity of thallium 
chloride lies at 0*368 p, of the bromide at 0*413 p, and of the 
iodide at 0‘455/t. The position of the maximum for the latter is 
unaffected by lowering the temj)erature. The reaction curves are 
unsymmetrical, terminating abruptly on the long wave-length side, 
and giving a high photoelectrical reaction on the short wave-length 
side of the maximum. I^ead iodide is the only lead halide which is 
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Bensitive, and tMs gives a complex curve, showing an iH-de£med 
maximum in the region of 0;4d ^ and a sharply dehned maximum 
at 0‘d2 p. Silver halides are sensitive only when in a fused state, 
the chloride giving a maximum at 0‘38p, the bromide at 0-46 ft, 
and the iodide at 0*47 fi and 0*50 p, respectively. Silver and 
potassium nitrates are not sensitive. W. E. G. 

Various Photoelectrical Investigations. W. W. Coblentz 

{U,S. Bureau of Standards, Sci. Papers, 1922, 18, 585— 607) — Arti- 
ficial preparations of molybdenum disulphide are not nearly so photo- 
electrically sensitive as the native mineral, especially that con- 
taining a relatively high iron content. The sensitivity is destroyed 
by heating above 700®, whereas that of stibnite is unaffected under 
similar treatment. 

Curves showing the photoelectrical sensitivity to light of 
different wave-lengths for cuprous oxide, a native lead-antimony 
sulphide, Pb 3 SbS 3 , and iodine are given. Sulphides of tin, tungsten, 
and uranium, nitrates of silver and potassium, bismuth telluride, 
and molybdenum selenide are not photoelectrically sensitive, 
[a 1923, May.] A. R. P. 

Some Properties of Resonance Radiation and Excited 
Atoms. K. T. CojiPTON [Phi Mag,, 1923, [vi], 45, 750—760; 
cf. Horton and Davies, this vol., ii, 4). — Atoms and molecules in 
states of partial or complete ionisation, produced by suitable 
excitation, give to a gas properties quite different from those of 
the normal unexcited gas. Such properties include new lines in 
the absorption and resonance spectra, the production of band 
spectra as the result of molecular combination between the excited 
atoms, and increased ease of ionisation. The excited state in 
helium gas was shown by Kannenstine to persist for 0*0024 sec. 
after the exciting voltage was removed. This permanence of 
excitation was ascribed to the occurrence of metastable helium 
atoms possessing a long life period. An alternative interpretation 
of this result i.s put forward in this paper. An electron the velocity 
of which exceeds that gained by falling through the resonance 
potential, V, collides with an atom, and displaces an electron 
from the normal to an outer orbit forming an excited atom. At 
the end of the average life of this atom, T, the electron falls back 
to the normal position, emitting its resonance radiation. Any 
other normal helium atom is capable of absorbing this radiation 
and emitting it after an interval, T, The radiation is thus passed 
from atom to atom until it finally escapes, or is degraded to a 
non-resonance radiation. The time, 0 0024 sec., in Kannenstine’s 
work will thus represent the time required for the resonance radiation 
to escape from the gas. The passage of resonance radiation through 
a gas may be treats as a problem in diffusion, and it is shown that 
the number and persistence of excited atoms depend jointly on 
the time of activation, T, and on the square of the scattering 
coefficient, a*, of the resonance radiation. From this method of 
treatment, it appears that the average life of the excited helium 
atom is not noticeably larger than that predicted by theory, or 
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very different from that of other substances. In the presence of 
impurities* the resonance radiation may be altered in character 
by transfomlation into other wave-lengths to which the gas is 
more transparent. Thus the diffuse nature of the line corre- 
sponding with the hehum atom excited by 20*4 volts may be 
ascribed to the production of unstable helium compounds between 
this atom and the impurities. W. E, G. 

Critical Electron Enei^ee in Helium, and the Eictreme 
Ultra-violet Spectrum. Ann Catharine Davies (Phil, Mag,t 
1923, [vi], 46, 786-798; cf. A., 1921, ii, 672).-The value of the 
ionisation voltage for electrons in helium deduced from the lines 
in the extreme ultra-violet observed by L 3 mian (cf . A., 1922, ii, 674) 
is greater than the experimental values of Horton and Davies, 
ana those of Franck and Knipping by 0'7 volt. In the present 
paper, the errors likely to arise in the experimental values of the 
former workers are discussed. The di^overy of two critical 
radiation voltages of helium separated by only O S volt introduces 
the possibility that an error of interpretation of the observed 
effects has b^n made. The hist of these voltages, at 19*7 volts 
(corrected), gives a much smaller radiation current than the second 
at 20'5 volts, and it is po-ssible that the positive current due to the 
photoelectric effect of the former was so small that it was masked 
by the negative current from electrons escaping collision; hence 
the first critical stage was missed in the earlier investigation. Thus 
the second critical stage may have been taken for the first, in 
which case the true value for the first critical radiation voltage is 
0‘8i0‘l volt lower than the value given originally for this constant. 
Since the values given in subsequent papers were measured 
relatively to the first, a correction of the same amount must be 
applied to them also. The selection principle of Bohr does not 
appear to hold for transitions of electrons to the normal state. 
Evidence is brought forward to show that the transitions l<r 
or N—IS must be possible. An explanation is given of the 
absence (ff the line N—hS from the Lyman spectra. The ability 
of current-voltage observations to reveal the existence of ultra- 
violet series spectra is discussed, and it is concluded that whereas 
the method may be expected to indicate the first lines of a series 
involving the return of an electron to the normal state, it would 
probably not reveal the higher members of those series. W. Bi G. 

Excitatka and Ionisation Potentials of Neon and Argon. 

G. Hertz (Proc. K, Akad. Wetensch. Amsterdam, 1923, 25, 442). — 
In a recent paper (A., 1922, ii, 733) the author described the measure- 
ment of the excitation and ionisation potentials of aigon and neon 
and based his calculations on the value ^*45 volts as the first 
ionisation potential of helium. Franck (A., 1922, ii, 811) has 
shown that this value is too high and that the figure 19*75 volts 
is much nearer the correct value. Using this value, the author 
has recalculated his results. The following values are recorded : 
Neon, excitatioa potentials 16*65 and 18’45 volts, ionisation 
potential 21*5 volts; argon, excitation potentials, U'65, 13*0, 
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and 14*0 volts, ionisation potential 15’3 volts. The oonclnsionB 
relating to the optioal spectrum are not aifected by thi^eorrection, 
since only the potential differences are used for them. Only the 
term 0*5 s, which corresponds with the normal state of the atom, 
must be diminished, and becomes 174000:^1000 for neon and 
I24000il000 for argon. J, F. S. 

Critical Velocity of Electrons in Kr^ton and Excitation of 
the Spectmzn of the Gas. Gbqbqss DiSjABBiK {Cmpi, rend., 
1923, 176, 894 — 897).— The critical velocity of electrons in krypton 
and the development of its spectrum was studied by means of the 
apparatus and method previously employed for argon and helium 
(tms vol., ii, 47, 112). An incandescent filament of tungsten was used 
as the source of the electrons. The ionisation potential of krypton 
was found to be 12*7d:0*2 volts, and the potential of double 
ionisation (simultaneous removal of two j^ripheml electrons) 
28*25 iO'5 volts. A redetermination of the corresponding values 
for aigon gave 15*2 ±0*2 volts and 34*0 ±0*5 volts, respectively. 
When the pressure is of the order of 1 mm., the ionisation of aigon 
can be observed to commence at 11*5 volts and of krypton at 
9*8 volts. These potentials are probably resonance potentials. 
The ratios of the simple and double ionisation potentials of argon 
and krypton are equal within the limits of experimental error, 
which points to the identity of the structure of the peripheral 
layers of the atoms of the two gases. Krypton has, like argon, 
two entirely distinct spectra; the first spectrum appears from 
the commencement of ionisation and consists of a small number 
of lines, amongst which are the well-known yellow and green lines 
and a group in the blue. The second spectrum, consisting of a 
considerable number of lines of which the most intense are situated 
in the blue and violet, commences to appear at a potential of 28*25 
volts and the intensity increases to a maximum at 32 — 34 volts. 
The production of the first spectrum corresponds with the ionisation 
of the neutral atom, but the second spectrum, like the blue sjpectrum 
of argon, seems to be produced by several groups of different 
character. Certain lines result from the double ionisation of the 
atom, but others are probably emitted by atoms which have lost 
more than two peripheral electrons. G. F. M. 

Tlie Separation of Isotopes. Jambs Kendall and F. D. 
Crittenden {Proc. Ned. Acad. Sci., 1923, 9, 75— 78).— An outline 
of two methods by which an attempt is being made to isolate 
pure isotopes in sigiiificant quantity. The ionic migration method 
is being tested with chlorine- and lithium-ions, the principle of 
the moving boundary being utilised. Sodium chloride dissolved 
in agar-agar gel is mserted in the middle horizontal section of a 
moving bouniiry tube, and on the two sides of this section are 
placed, respectively, other sections containing sodium hydroxide 
and sodium acetate gels. These gels continue up right-angle 
bends, in which are placed a solution of sodium hydroxide and a 
solution of sodium acetate in concentrated acetic acid, respectively. 
On passing a current, the boundaries keep perfectly sharp, and the 
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conditions pre so 6xed that they advance 12 to 18 inches a day. 
When the front chlorine bounckry reaches the end of the lak 
section, the apparatus is taken apart, the two rear sections are 
discarded, and two new sections containing hydroxide gel are 
fitted in front of the chloride tube. Chlorine-ions are forced to 
migrate into the two new sections, and the procedure is repeated 
until the chlorine-ions are passed through 100 ft. of gel. The 
cblcAdde gel is then cut up into strips. Experiments with sodium 
iodide and thiocyanate have demonstrated that the front sections 
contain pure sodium iodide after the gel has moved only a few 
feet. Thus if the two chlorine-ions possess different mobilities, 
the faster moving ion should be found in the front section. Ko 
separation has b^n detected in the preliminary experiments, but 
the work is being continued. The method may be useful in 
the separation of the elements of the rare earths, and radium from 
barium. 

A dischaige potential method of separation is being tested which 
depends on the different concentration of the two isotopic chlorine- 
ions. Although it is unlikely that the decomposition potentials 
of the two isotopes are in any way different, if the Nemst concen- 
tration equation holds, the discharge potentials should differ by 
0'03 volt. It should therefore be possible to effect an electrolytic 
fractionation by this means. Chlorine, mercury, magnesium, and 
lithium are under investigation in this connexion. W, E, G. 

Discharge Processes in Gases using Tesla Currents. 

Herbekt Fischer {Z. j^hjsikal Chem,, 1923, 104, 74—89).— A 
Tesla current of a maximum voltage of 25,000 has been allowed 
to pass through air, mixtures of nitrogen and oxygen, and other 
gases. The results show that oxygen, air, nitrogen, hydrogen, 
and argon give characteristic colours. The colour exhibited by 
hydrogen is noteworthy; with a Tesla current of 10,000 volts, 
hydrogen gives an intense ultramarine colour which after a while 
brcomes greyiah-blue. In all cases with oxygen and air, when a 
current of lower frequency and 9,200 volts is used, ozone is pro- 
duced, the quantity of ozone increasing almost proportionately 
with the driving energy of the current. It appears, however, to 
be possible to increase the yield by increasing the number of plates. 
With increasing distance between the electrodes the yield of ozone 
decreases, and it increases with decreasing rate of flow of the^gas. 
Glass and ahminiiun ozonisers under identical conditions fimiish 
approximately the same concentration of ozone, but ozonisers 
with a braw electrode furnish extremely small yields of ozone. 
With Tesla currents, the apparatus becomes heated, so that 
external cooling becomes necessary. Nitrogen pentoxide is formed 
in small quantities, but nitrogen trioxide could not be detected. 
In mixtures of oxygen and nitrogen, the yield of ozone increases 
with the concentration of the oxygen. J. F. S, 

Determination of ihd Dipolo Length of the Hydrogen 
Chloride Molecule hy Electrostriction Experiments. 0. E. 

I'bivold and Odd Hasskl {Phjsikal. Z., 1923, 24, 82— 87).— By 
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detennining the increase of pressure in a dielectric composed of 
hydrogen chloride, due to chaiging the plates of a condenser, the 
authors find that the dipole length of the hydrogen chloride mole, 
cule is 0‘31xl0~® cm., which is smaller than the value, 0*46 x 
10“ ® cm., deduced by Falkenhagen and Weigt (i6id., 1922, 23, 87) 
from measurements of the dielectric constant of the gas. The 
nuclear distance is found to be 1*26*5x10'® cm., and the ratio of 
the two lengths is such that it is impossible to discriminate between 
the validity or otherwise of the formul* for the dipole moment 
deduced, respectively, by Debye and by Pauli on the classical and 
quantum theories. Such discrimination is possible only when the 
dipole length is greater than half and less than the whole of the 
nuclear distance. J- S. G. T, 

Recrystallisation of Alloys which Contain a Eutectic. G. 

Tammann and K. Dahl {Z. anorg. Chem., 1923, 126, 113 — 118).— 
The heating of a wire of a eutectic structure results in a decrease 
in its electrical resistance. In the case of pure metals, there is a 
temperature of minimum resistance, but with eutectic wires the 
minimum resistance is not connected with a definite temperature 
(cf. Credner, A., 1913, ii, 280). W. T. 

Electrical Conductivity of some Gold-Iron Alloys. Ex- 
amples of the Electrical Behaviour oi limited Mixed Crystal 
Series. W. Gtjertleb and A. Schulze {Z. physikd, Chem., 1923, 
104, 90— 100).--The electrical conductinty of gold-iron alloys 
containing, respectively, 1, 2, 3, 5, 10, 20, and 40% of gold has been 
measured at a series of temperatures between 0^ and ^)0°, with the 
object of testing the validity of Matthiossen’s law (1861 — 1864). 
This law has been restated in the form that the absolute increase 
of the resistance on raising the temperature from O'* to 100® 
is independent of the increase of resistance brought about by the 
presence of mixed crystals, and has the same value as that calculated 
from the increase of resistance of the pure components when raised 
through the same temperature interval, that is, dWmldt~dW jdt. 
The experimental results show that the law in the form stated 
above is entirely true, and that it is not only true over the temper- 
ature range 0° to 100°, but also over any other temperature range. 
It may therefore be also stated in the form that witMn the range of 
a gifen state the differential quotient of the resistance and the 
temperature, dWjdit increases in a given series of binary alloys 
proportionally to the volume concentration of the components. 

J. F, S. 

New Dielectric Constants. I^udolf Keller {Biochem. Z., 
1923, 136, 163 — 168).— The dielectric constants of a number of 
physiologically important substances have been determined. They 
include albumin, pepsin, trypsin, globulin, saliva, and sera. H. K. 

The Theory of Electrolytic Ions. XXVIXI. The Theory 
of the Determination of the Limiting Value ol the Molecular 
Conductivify of Strong Electrolytes. Richard Lobsnz and 
A. UNBt (Z. anorg. Chm., 1923, 126, 278 — 280 ).— Theoretical. 
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The authors’ experimental fonnul», 1 — yci' == constant 

=:a; 1 — — yci' = constant = 5; 1 — arjra/l — a?!: = con- 

stant = (} = 6/tt (this vol., ii, 9), where x and y are the rates o! 
increase of mobility with dilution of the anion and kation, respec- 
tively, are now shown to be generally applicable to binary electro- 
lytes because they can be derived directly from Hertz’s law (A., 1912, 
ii, 120). By a simple mathematical transformation it is shown that 
for any binary electrolyte the value of 1 — x/l -* y = — 

constant, where g* and g' are constants dependent only on the nature 
of the ion and not on the concentration, and Uq and t?Q are the 
limiting mobilities of the ions. H, H, 

The Potentials of Lead-Tin Alloys. S. H. Muzaffab {Z. 
anorg. Chm.y 1923, 126 , 254 — 256).— From measurements of 
potentials of lead-tin alloys of compositions from 0% to 100% tin 
in potassium hydroxide solution and in a solution of lead acetate 
in acetic acid, in both of which electrol 3 dcs tin is more electro- 
positive than lead, the author concludes that it is highly probable 
that all these lead-tin alloys contain a complex containing about 
9%oftin(cf.A.,1904,u,336,818; 1907, n, 774, 837). H. H. 

Membrane Potentials and Cataphoretic Potentials of Pro- 
teins. Jacques Loeb (J. Oen. Physiol., 1923, 5, 505 — 519). — A 
comparison has been made of the membrane potentials of certain 
protein solutions and tlie cataphoretic potential difference of 
protein particles or collodion particles coated with protein, more 
particularly in respect of the influence of salts. The former potential 
difference is obtained by measuring the potential difference between 
the liquids on two sides of a membrane, that on one side containing 
the protein in solution, the latter from the velocity of the particles 
under a known potential gradient. Differences exist between the 
potentials, but in many points there is very marked similarity or 
identity. It is concluded that in both cases the forces inherent in 
the protein and linked with the membrane potential act as the 
determining factor, and that the forces inherent in the water 
surrounding the particles are secondary, and account for the 
differences. W, 0. K. 

An Electrochenucal Method of Studying Irreversible 
Organic Reductions. James B. Con ant and ^bebt £. Lutz 
(J. Amer. CAewi. Soc., 1923, 45, 1047 — 1060). — Previous wo A on 
reversible reduction of organic substances (this vol,, ii, 9) has been 
extended. The potential of the following combination is measured ; 
Pt|Solutioii A \ reducing agent |Solution A : quinhydrone|Pt. 
The material under investigation is then added to the half-cell 
containing the reducing agen# (quinol), and it is noted whether 
the potential alters during the following thirty minutes. A rise 
of potential indicates that reduction occurs. In this way, upper 
potential limits for the reduction of a series of carbonyl derivatives of 
ethylene have been determined, in acetone and alcoholic solutions, 
^e results show that the potential at which the substance is 
irreverwbly reduced is approximately proportional to the reactivity 
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of the carbonyl group. The reduction of nitrosobenzeue td phenyU 
hydrozylamine is shown to be reversible, and the pot^tiai is 
measured. Preliminary values are dven for a series of lutn^n 
compounds, which are irreversibly reduced. 

A theory of irreversible reductions is advanced which qualitatively 
connects the “ apparent reduction potential with a true oxidation- 
reduction potential of the substance in question. W. S. N. 

Concentration Cells in Non-aqueous Solvents. A. N. 

Sachanov and A. M. Grinbatim (/, Russ, Rhys, Chm. Roc., 
•1916, 48, 1794 — 1806). — The E.M.F. of concentration cells of 
silver nitrate in pjnidine solution is investigated; it is for very 
small concentrations of silver nitrate (from 0 'Ol.A^ to 0 '00041V) 
little different from that calculated by Nemst’s theoiy, or obtained 
with aqueous solutions. With greater concentrations, wide 
variations from theory are observed, due to the formation of 
complex katicns and to anomalous dissociation. The degree of 
dissociation of silver nitrate in pyridine solution is calculate, and 
found to decrease rapidly as the concentration becomes greater 
than O'lA. Mmiinum dissociation occurs with a normal solution, 
whilst at higher concentrations the degree of dissociation again 
increases owing to anomalies in dissociation. R. T. 

Action of Gelatin on Concentration Cells. Ken£) Avditbbrt 
{Com/pt. rend.i 1923, 176, 838 — 840). — The addition of gelatin to 
the concentration cells Agl^AgNOg, AgCl-AgN 03 , ^ 82 ®'’ 
AgNOs caused a diminution of the electromotive force when it 
was added to the silver nitrate solution, and an increase when the 
addition was made in the neighbourhood of the other electrode. 
The action of the gelatin is therefore to diminish the concentration 
of silver-ions, and given that (. = ii27966()0i/C/c, where C is the 
concentration of silver-ions in the nitrate solution, and c that of 
the same ions at the other electrode, a measurement of e with and 
without the addition of gelatin is all that is required to give the 
diminution in concentration of the silver-ions caused by the addition 
of varying amounts of gelatin, by substitution in the expression 
C ~ C ~ c[e96600c/^T — e96600f7^Tj. The determinations 
showed that the quantity of ions fixed by the gelatin was a continuous 
function of the concentration C of the ions in equilibrium with the 
colloid, which could be expressed ^ C — C — AC'^, where p is a 
coefficient independent of the concentration of the gelatin and of 
the nature of the cell. Its value approximated to 0*5, showing that 
the formula given by Freundlich to represent an adsorption isotherm 
can be applied to the equilibrium between the silver-ions and the 
gelatin. It seems therefore that the silver-ion forms an adsorption 
complex with the gelatin. The innuence exercised by gelatin in 
the formation of a fine electrolytic deposit can be attributed to 
an increased cathodic polarisation. 6 . F. M, 

W Bimetallic Electrode System Applied to Neutralisation 
Reactions. H. H. Willard and Florence Fenwick («f. Amer. 
Ohm. Soc.i 1923, 45, 716 — 716). — ^In an attempt to use bimetallic 
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eleotJXMle sygt^ns in neutralisation reactions, it was found that the 
eleotrodes reacted very sluggishly in the region of the neutral point. 
The additidn of potassium bromate to the solution did not improve 
matters, but on the addition of neutral hydrogen peroxide the 
electrodes regained their normal activity and retained it up to the 
neutml point. A potential diflference persisted up to 0'3-^*4 o.c. 
of O'liV-titratmg solution of the end-point, it then began to decrease^ 
and at the neutral point a clear, sharp, downward break occurred. 
With the reversed titration, a rise preceded the end-point, which 
was marked by a break upwards of about 100 mv. In both cases, 
the point of the maximum velocity of potential change is exactly 
coincident with the “ green point ” of bromothymolsulphone- 
phthalein, which corresponds with a Ph value of 6*8, In neither 
case was the end-point permanent. Rapid stirring of the solution 
favoured the absorption of carbon dioxide to such an extent that 
variable results were obtained in consecutive titrations approaching 
the neutral point from the alkaline side. With the approach on 
the opposite side the crawl as the end-point was passed is not 
sufficient to impair seriously the clarity of the break. The method 
appears to offer possibilities for the development of a new type of 
hydrogen electrode which is unique in its independence of an 
external gas supply. J. F. S. 

Electrolytic Dissociation of Water in Salt Solutions. R. 

Lindh (2. Elektrochem.j 1923, 29, 163 — 168). — The respective 
viscosities of solutions of lithium chloride and calcium chloride 
of various concentrations up to saturation {44' 1% and 46*4%, 
respectively), at 25°, have been determined, and the results indicate 
that the product of viscosity and electrical conductivity in each 
case increases continuously with increase of concentration of the 
solutions. Values of the viscosities determined have been applied . 
to correct the values found by Palmaer and Melander (A,, 1915, 
ii, 727) for the U.M.F. of hydrogen electrodes in aqueous solutions 
of lithium chloride and calcium chloride of various concentrations, 
such correction being necessary owing to the contact difference of 
potential between the two solutions employed, arising from a 
difference in their viscosities. Corresponding values of normality 
and corrected F.M.F, for lithium chloride solutions at 22® are : 
1-5W, 0-124; l*8iV, 0127; 3 0A,0T15; 5W, 0’112; 7-2.V, 0-052 
volt. In the case of solutions of calcium chloride at 25‘5°, corrected 
values were determined as follows; 0*65iV^, 0*168; 1*50A, 0*131; 
2*18W, 0*098; 2*501^, 0*106; 4*00W, 0*053; 6*07.V, 0*038 volt. 
The respective relative concentrations of hydrogen-ions in the 
various solutions are calculated from the corrected values of E.M.F. 
by NernsPs formula, , J. S. G. T. 

The Electrochemistry of Nou-aqueous Solutions, m. 
Hectrolytic Deposition of Alkali Metals from Solutions in 
Anhydrous Pyridine. Robert MOller, F. HOlzl, A. Pontoni, 
and 0. WiNterstbinbb 1923, 43, 419-^37; cf. A., 

19^, ii, 612; Kahlenberg, A., 1900, ii, 521, and Patten and 
Mott, A., 1908, ii, 263).“-I^vioua work is continued, the standard 
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electrode already described being used for measurements; in the 
following, potentials are referred to the electrode Ag|0’li\rA|^0, 
in pyntSne —0, unless otherwise indicated. The decomposition 
potentials for O'liV, N, and saturated solutions of lithium chloride 
in pyridine are, respectively, 4'18, 4 06, and 4’05 volts. With a 
merouiy cathode, the three solutions ^ve the same value, —2*83 
volt^. The deposition potential of lithium (i^TIaCl solution) is 
■3*1 volts (Ep=2’82 volts), the corresponding anodic potential 
bein^ 0*85 volt volts). Using a more delicate eleotio* 

met^, the following results were obtained: Lithium potentials 
for saturated and i^^-lithium chloride solutions are, respectively, 
3*09 and 3*12 volts. The corresponding anodic potentials we 
0*73 and 0*74 volt. For A^-lithium chloride, the lithium potential 
referred to the hydrogen electrode is 2*83 volts. The decom- 
position potentials varied from 3*8 to 3*9 volts (values of deposition 
potential are obtained in all cases by producing the straight portion 
of the polarisation curves downwards, to meet the potential axis). 

The presence of water in JV-lithium chloride (pyridine) solutions 
gives rise to totally difierent cathodic and anodic polarisation 
curves, probably owing to the separation of lithium hydroxide 
(see Patten and Mott, foe. cit,). 

The cell, Li|LiCl|0*liVAgNOg|Ag, has E 3*16 and 3*2 volts for 
N and 0*li^-lithium chloride, respectively. 

Similar measurements with Hthium nitrate gave : Cathodic 
potentials, 2*00 and 1*90 volts, anodic potentials, 3*06 and 3*09 
volte for saturated and iV'-lithium nitrate, respectively. Decom- 
position potentials (for saturated solution) 5*01 volts, The cell 
LilLiNOgfO'liVAgNOalAg has E 2*86, 3*05, 3*10, and 3*16 volts 
for the four concentrations, saturated, and 0*01i\^-lithium 

nitrate (in pyridine), respectively, 

Sodium is not deposited from sodium iodide-pyridine solutions 
under conditions similar to those used in the case of lithium. With 
sodium thiocyanate no definite polarisation figures were obtain- 
able. Emmeries dipyridine sodium (A., 1921, i, 288) may be 
responsible for these irregularities. The anodic polarisation in 
each case was more definite. Sodium nitrate solutions conducted 
too badly to allow of their investigation. 

With potassium thiocyanate, one of the few potassium salts 
soluble in pyridine, no separation of metal occurred on a platinum 
electrode, but, using a mercury cathode, separation occurred 
readily and the constant potential of 1*77 volts was observed, the 
corresponding potential for the anode being 0*42 volt. The cell 
KjKCNS(saturated solutionljO'IiV’AgNOglAg gave 2*68 volts. 

E. E. T. 


A New Method to Determine the Hydration of lone. The 
Hydration of the Lithium-ion. Geoboe Babobovsky (Bee. 
trav. chim., 1923, 42, 220— 239).— The author describes a new form 
of apparatus for determining the transport number and hydration 
of ions, and gives the results of a seAes of experiments carried out 
with solutions of lithium chloride. The value for the hydration 
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of the litJuum-ion was fotmd by determmiiig ibe change in mass 
and concentration of the electrode solutions and shows that the 
ion ad^ one molecule of water assuming that the hydration of tbe 
ohlorinedon is zero. The transport number of the lithium-ion in 
decinonnal solution of the chloride is 0*3128 :j:0'0048. H. J. 

The Ionising Power of Molten Idthium Hydride. A, Guntz 
and Bskoit rend., 1923, 176, 970— 971).— The electrolysis 
of the solution of lithium carbide in molten lithium hydride obtained 
by the action of lithium on ethylene results in a separation of 
carbon at the anode. This is not due to the action of hydrogen 
on the carbide, which only occurs above 600°, and it is concluded 
that the carbide is ionised in the molten hydride. It was found 
that no hydrogen was evolved at the anode with a voltage below 
01, whilst deposition of carbon occurred at 0*05 volt. Similar 
results were obtained with solutions of calcium carbide in lithium 
or calcium hydride, or a mixture of lithium or calcium hydride 
and chloride. The nitrides of the alkaline-earth metals are also 
soluble in the corresponding hydrides, and appear to be ionised 
in a similar way. G. F. M. 

The Formation of a Reducing Substance at the Cathode by 
the Electrolysis of Acid and Alkaline Solutions. G. Tammany 
{Z. anorg. Ckem.y 1923, 126, 176 — 178).— The cathode liquid after 
the electrolysis of a dilute solution of sodium or potassium hydroxide 
or sulphuric acid has the property of reducing an alkaline solution 
of silver. The reducing agent is unstable, and one-half of it dis- 
appears in one day. It is shown Ifhat this reduction cannot be 
due to the presence of ferrous hydroxide or to active hydrogen 
(Hj). Attempts were made to extract the reducing agent with 
benzene, the benzene solution being then shaken with hydrochloric 
acid; the concentration of the substance was found to have thus 
increased tenfold. The author does not speculate as to the natum 
of the substance, pure specimens of which could not be obtained. 

W. T. 

The Electrophoresis of Chromic Solutions. F. L. Ssymoub- 
JoNES {Ind, Eng. Chem., 1923, 15, 265— 266),— Thompson and 
Atkin have recently suggested (J. Soc. Leather Trades Chem., 
1922, 6, 267) that in chrome liquors used in tanning, the active 
tanning agent is a negatively charged chromium complex, but 
electrophoresis experiments on normal and basic solutions of 
chromic chloride and sulphate and of chrome alum showed that 
anodic migration of chromium occurs only in basic sulphate solu- 
tions, and therefore no such negative complex can exist in solutions 
of the chloride or of chrome alum, Since, however, basic chloride 
solutions tan hide powder in a perfectly normal fashion, the theory 
that a negatively charged chromium complex is always the active 
tanning agent cannot be maintained. G. F. M. 

The MagnetOxchemical Efiect. A. N. SoRTSCRtrEASiv (/, 
Em, Phy$. Chm. Soc.y 191§, 48, 1785 — 1793). — &rium chloride 
solution is electrolysed in a strong magnetic held, A stream d 
positively cbaiged particles is observed to emanate from tlje region 
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of the ablution wheie liberation of ions take place. Hese particles 
move with great velocity, as tiiey are able to pen^rate a layer 
of solution I cm. in thickness, the minimum penetrative power 
observed being half as great. The nature of these particles is not 
certain, but it seems possible that they are produc^ as a result 
of the disintegration of the chlorine atom. A platinum-^platino- 
iridium thermo-element placed in the solution withia range of the 
particles gives a perceptible heat effect, so that they appear to 
possess considerable kinetic energy. A stream of negatively 
charged particles is also observed, but these have not up to the 
present been investigated. R, T. 

A New Method for the Control of Thermostats. D. J, BsAAneR 
and J. J. Beaver {Ind, Eng. Chem., 1923, 15, 359 — 361).”— An 
apparatus is described by means of which it is possible to main* 
water or oil thermostats of capacities of 10 — 3(X) litres constaM 
to 0*001® over long periods of time with little attention, Sparlring 
at the mercury contact which causes surface oxidation of the metal 
is eliminated by using a very small current across the contact, and 
amplifying it sufficiently by means of a vacuum tube to actuate a 
magnetic relay or other current controlling mechanism. With a 
120 volt direct current supply, and a resistance of 1 megohm 
between the grid of the vacuum tube and the mercury contact, 
the current across the latter is approximately 2 X 10~* amperes, 
which is far too small to produce an arc at the contact surface. 
When the thermoregulator is not fastened rigidly to the thermo- 
stat, the mercury surface oscillates rapidly. This increases the 
sensitiveness of regulation, but it is desirable to slow the oscillation 
down to a frequency of about 2 per second by placing a condenser 
of 0*1 microfarad cecity in parallel with the resistance between 
the grid and the ^ment. The thermoreguJator consists of a 
glass spiral filled with toluene or turpentine, to the upper end of 
which a capillary U-tube of 1*5 mm. bore is sealed. This is filled 
with mercury, and a platinum wire sealed in the lower part of 
the U-tube is used to make one contact, whilst a fine iron or nickel 
wire makes the adjustable contact in the capillary. Back lash at 
the mercury contact is thus eliminated as neither of these metals is 
wetted by the mercury. A Monel metal tube charged with mercury 
provides a more sensitive regulator, and should be used if the 
room temperature is liable to fluctuate 5® or more from the bath 
temperature. G. F. M. 

The Heat of Vaporisation and the Difference in the Specific 
Heats of the Saturated Vapour and of the Licraid States for 

Neon. E. Mathias, C. A. Crommelin, and H. Kameelinoh 
Onhes (Compt. rend., 1923, 176, 939—940).— The latent heat of 
vaporisation of neon was calculated from the Clapeyron-Clausius 
formula £=:^^/J(l/S'— l/3)dp/dT, the densities S and S' of the liquid 
and saturated vapour at T® and a pressure p being obtained from 
earlier work (A., 1922, ii, 472). The values found for L bs a 
function of the temperature are closely expressed by the equation 
Z/i=43*5^22(T,--f)~l-744347(5r,-T)2+O*03712O3(T,-T)»,where 
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is tibe ab8(^nte critical temperature. The difference in the 
specific heats of the liquid and the saturated vapour was 
^en obtained from the equation fn'--m=idLjdT-‘LIT. The value 
was strongly negative at the critical point, and remains negative 
at all temperatures, with a maximum at a temperature T/Te=0*74. 
The values found for neon at a temperature T/Te=^‘6 were as 
follows; Tc 44•38^ L 20*8, ML 420. and L^j'p, 0*374, where ML 
is the molecular heat of vaporisation, A the critical density, and 
Pc the critical pressure. A comparison with tiie corresponding 
values for oxygen, argon, nitrogen, and hydrogen shows that the 
deviations from the law of corresponding states increase as the 
critical temperature decreases. G. F. M. 

Relation between the Dipole Moment and Heat of Sublim- 
ation of the Hydrogen Halides. M. Bobn and H. Kornfzld 
^Physihal, Z., 1923, 24, 121 — 124). — The authors Bluest that 
icrystalfl of the hydrogen halides are built up of cubical crystal 
lattices, the unit cube of the lattice consisting of two congruent 
regular tetrahedra, at the comers of which molecular fipoles 
having their positive poles directed respectively towards and away 
from the centre of the cube are arranged. By considering the 
attractive and repulsive forces arising from such an arrangement 
of dipoles, an expression is deduced for the heat of sublimation of 
the respective halides, in the form 5=l*565xl0*®py/if, where 8 
is the heat of sublimation, p the dipole moment, d the density, 
and M the molecular weight of the respective halides. Values of 
the dipole moment calculated from the respective heats of 8uhlim> 
ation by means of this equation are: HCl, 2*90x10“^; HBr 
3-35xlO“i*; and IHI, 3*89x10-18. Frivold and Hassei (this voL, 
ii, 283) found 1*48 X 10' i®, and Falkenhagen and Weigt 2*15 x 10" i* 
for the dipole moment of HCl. The calculated values for Hd and 
HBr are respectively half those calculated from the experimental 
values of Krateer for the nuclear distances in the two cases, and 
constitute an upper limit in each case. It is shown that values 
of the respective heats of ionisation of HCl and HBr calculated 
by means of the formula 2*388 x 10- . fi^l+4s/rQ)/r0 where N is 
the appropriate Loschmidt number, fg Ihe nuclear distance, a the 
distance between the centre of gravity of the outer electrons of 
the halogen and the core, and e has the customaiy significance 
agree very closely with the experimental values found by Knipping 
(A., 1922, ii, 186). J. S. G. T. 

Vapeor Pressure of Copper Oxide and of Copper. Edwabd 
Mack,^Gbbabd G. Ostebhof, and Hobart M. Kraner {J. Amer, 
Chm. Soe.t 1923, 46 , 617— 623).— The^vapour pressure of copper 
and copper oxide has been determined by the dynamic method. 
A stream of nitrogen was led over the heated copper and passed 
into water which removed the whole of the copper vapour; in 
the case of the oxide oxygen was used instead of nitrogen. The 
amount of copper in the water was estimated by measuring the 
acceleration in the rate of oxidation of sodium sulphite by dis- 
solved oxygen brought about by the copper in the water (Titof, 
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A., 190i, ii, 113). The following values of the vapour pressure are 
recorded: copper oxide, 600®, 10~'^ mm.; 800®, 10“^ mm.; 900®, 
7 X lO'^mm., and 1000®, 10’**mm. ; copper, 810®, 6 X 10”’ mm. lie 
value for copper oxide at 1000° does not represent a true vapour 
pressure for this substance, for at this temperature the vapour is a 
mixture of cupric and cuprous oxides. The heat of vaporisation 
of cupric oxide over the temperature range 600 — 800® has been 
calculated, and the value 63,000 cal. obtained. The present results 
have been compared with those of other workers and a satisfactory 
agreement has been found. J. F. 8. 

Vapour Pressures of certain Hydrated Metal Sulphates. 

CUFFOEO D. Carpenter and Emo R, Jbttb {J, Amer. Ohem, 
Soc.f 1923, 45, 578— 590).— The vapour pressure of the tri- and 
penta-hydrates of copper sulphate, the heptahydrate of magnesium 
sulphate, the eight-thirds hydrate of cadmium sulphate, the hepta* 
hydrate of cobalt sulphate, and the monohydrate of manganese 
sulphate has been determined at a series of temperatures by the 
static method. A Bremer-Frowein tensimeter of modified struc- 
ture has been used in the work, which is described together with 
manipulative details necessary to eliminate the usual errors. In 
all determinations, the value was reached from both sides. The 
vapour pressures of the saturated solutions of some of the hydrates 
have also been determined at 20—90°, A new transition point 
has been found for the heptahydrate of cobalt sulphate at 45' 1°, 
and for the eight-thirds hydrate of cadmium sulphate at 41 '5°, 
The transition point for the change from the heptahydrate of 
magnesium sulphate to the hexahydrate is found to lie at 48‘4®; 
this point was previously found by van der Heide (A., 1894, ii, 92) 
to lie between 48*0® and 48-5°. The heat of the reaction AB , a:H204- 
(l+a:)H2O+0j? has been calculated in each case, where 
Op is given by the relation Qp—BT^ .dlo^p/dT, so that Qp is 
therefore the heat of reaction per mol. of water at constant pressure. 
The average values of Q are CuS04,3H20, 13256; CuSOjjSH-O, 
13268; CdS04,8/3H20, 11170; MgS04,7H20, 14035; MgS04,6I^0 
(saturated solution), 9741; CoS04,7H20, 12795; and CoS04,6H20 
(saturated solution), 9760. The value of Q usually changes most 
abruptly at the transition point, and it is nearly constant as long 
as the same phases are present. On account of this fact, most 
transition points are readily found by the intersection of the lines 
drawn through the points determined by the log p and l/T relation- 
ship. J. F. S. 

The Vapour Pressures of Saturated Solutions of Alums. 

Staioslav Macischevski {J. Russ . Phys . Chem. Soc ., 1916, 48, 
1916 — 1923). — ^The vapour-pressure curves for potassium and 
ammonium alums are plotted, in order to see whether the empirical 
formula of Speranski (A., 1913, ii, 923) connecting vapour pressure, 
temperature, and concentration of solutions is appHcable to double 
salts. These curves consist each of two curves, intersecting, in the 
case of potassium alum at 79*5° and in the case of ammonium 
aiujn, at 82‘7, indicating that at these points chenucal change of 
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the alums occurs. Bertrand’s formula connecttng yapour pressure 
and temperature is not applicable to the curres for these two 
alums as a whole^ but only to each portion separately. Speranski’s 
formula is not applicable to the potassium alum curve, and is only 
appHoable to the ammonium alum curve below 82*7°. R..T. 

The Form of the Vapour-pre^nre Curve at High Temper- 
atures. n. The Curve for Sodium Cyanide. Christofheb 
Kblk Ingold (T., 1923, 123, 88^891). 

Relationship between the Properties of Liquid Substances. 
W, Hi&si {Z, Elektrochem.y 1923, 2S,, 110 — 111). — An equation has 
been deduced from the revised Trouton rule and the Clausius- 
Ciape 3 nnon vapour-pressure formula which gives a connexion 
between the boiling point of a liquid and its vapour pressure at a 
given temperature. This equation has the form logpi=log70O— 
(9'5 log T,—0 007r,)(T,— !rj)/4'67Ti, where is the vapour 
pr86Siu:e at the temperature Tj and the boiling point of the 
liquid. The agreement between the calculated and experimentally 
determined vapour pressure, whilst moderately good, is not 
sufficiently near to make the formula trustworthy for the cal- 
culation of vapour pressures. With liquids of medium boiling 
point which are not associated, the surface tension at the boiling 
point can be calculated from the density at the boiling point 
and the molecular weight by the formula y=T,52/5(9*51ogT,— 
0 007T,)/20Jf2/3^ where M is the molecular weight, and S the density 
at the boiling point. The calculated results are sufficiently near 
the experimental values except in the case of carbon disulphide, 
where the two values differ by about 30%. The gas constant can 
also be calculated approximately from the boiling point by the 
formula i2=3875(9-5log T,— 0*007r,), The calculated results are 
from 15 — 20% higher than the true value. J. F. S. 

The Determination of Boiling Points by Distillation from 
Test-tubes. A. K. Boldyrev ( 5 . Russ. Phys. Ckem. Soc.^ 1916, 
48, 1862 — 1870). — A slight modification of the method described 
by Pawlewski (A., 1881, 642) for the determination of the boiling 
point of small quantities of substances. A small test-tube, pro- 
vided with a side-tube, and a cork through which a thermometer 
passes, is wrapped round with asbestos, and fits into an aperture 
cut in a sheet of the same material. The lower end of the tube 
which protrude through the asbestos sheet is heated with a naked 
flame until the contents boil. The tfaermoineter reading at first 
rises, then remains constant for some time, this temperature being 
taken as the boiling point, and then again rises, o^ving to super- 
heating. The best results are obtained by keeping the bulb of the 
themometer at least 4 cm. above the level of the liquid, so as to 
avoid the spattering of the superheated liquid. By this method 
triphenylamine gave b. p. 364 8® (corr.). Its solubility in 100 g. 
of ethyl and of methyl alcohol is measured, and is in tbe former 
solvent 0*74 g. at 19 — 20*5®, and 6*6 g. at 74®, and for the latter 
0*73 g. at 19-20*5®, and 3*3 g, at 65®. R. T. 
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Distillation oi Small Quantities ol Liquids. Frank Lamyak 
and Ltjdwio Zbchneb {MomtsK 1923, 43, 405-412).— Fractional 
distillation of small quantities (1 to 3 drops) of liquid mixtures is 
readily effected, using a glass tube 60 — 60 mm. long and 6 — 9 mm. 
wide, sealed at one end, and constricted once or twice near the 
open end. The liquid (absorbed by a little asbestos wool at the 
closed end) may be separated; by careful heating with a mioro< 
burner, into as many as ten fractions, which are drawn successively 
into capillary tubes suitable for b. p, determinations. Eleven 
separations effected in this manner show that the meriiod is capable 
of general application. K E, T. 

A Laboratoz 7 Fractionating' Column. H. T. CDuase and 
B. J. Rahrs (m, Eng. Chem., 1923, 16, 349). — ^The column 
consists of a I^ex tube 90 cm. long and 20 mm. in diameter, 
having a series of semi-bulbs sucked in, beginning 16 cm. from the 
top and arranged at an angle of 90“ on the periphery of the tube. 
Opposite each bulb a point is poked in to within 1 mm. of the 
upper part of the inner convex surface of the bulb. At 8 cm. from 
the upper end of the column a side arm is fused in, similar to that 
of a Claisen flask, and the delivery tube situated at the mid-point 
of its vertical portion is bent so as to ascend for a short distance 
before descending to the condenser. At the top of the column is 
fixed a Pyrex tube 16 cm. long and 15 mm. diameter through which 
cold water can be circulated, and the entire length of the column 
below the side arm to within 8 cm. of the lower end is jacketed 
with a glass tube, tubulated at each end, and secured by rubber 
stoppers. The position of the water-cooled tube is adjusted to 
suit the boiling point of the liqtiid which is being distilled so that 
10 to 15 times as much condensate is returned to the flask as collects 
in the receiver. For very low boiling liquids, the jacket may be 
filled with water, or cold air drawn through at a regulated rate. 
For high boiling liquids, the tubulations are closed so that the 
jacket acts as a heat insulator. G. F. M. 

Calorimetric Besearches. IV. Determination of the Heat 
of Combustion of Sucrose ; Suitability of this Substance as 
a Thermocbemical Standard. P. E. Vebkade and J. Coops, 
jun. {Bee. irav. chim.y 1923, 42, 205 — 228; ef. P. E. Verkade, 
A., 1922, ii, 740). — The authors consider that a second standard 
substance is necessary for thermocbemical work and give reasons 
for testing sucrose as a possible substitute for naphthalene, As 
a result of a series of experiments, the ratio of the heat of com- 
bustion of benzoic acid to that of sucrose was found to be 16025 
(air), the corresponding figure for naphthalene and sucrose being 
2 '4362 (air). In a review of the various objections which have 
been raised to the use of sucrose, the reasons in favour of using 
that substance are adduced but the tendency to incomplete com- 
bustion and the difficulty of ignition cannot be obviated. The 
conclusion is drawn that none of the substances hitherto investigated 
is quite satisfactory as a secondary standard. The values obtained 
for sucrose, on the assumption that the heat of combustion of 
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benzoic acid is 6324 cal.jg. per g. (air), are 3946 (air) and 3944 
(vacuum). H. J. E. 

The Variation of Heats of Solution with the Temperature. 
Paul Mondaht-Monval {Compt. rmd.i 1923, 176, 88^—892).— 
In order to demonstrate the influence of temperature on the heat 
eflfects of solution, dilution, etc., the following measuremente 
were made at 0® and at the ordinary temperature of the heats 
of solution, etc., of sodium, potassium, and ammonium nitrates, 
potassium and ammonium chlorides, and potassium sulphate: 
molecular heat of solution in a large quantity of water, Q\ heat 
absorbed by dilution of the saturated solution to the above 
dilution, Z); heat of addition of 1 mol. H^O to a large quantity 
of saturated solution, E ' ; and heat of addition of a quantity of 
water sufficient to dissolve at saturation 1 mol. of the salt, E, 
representing the heat limit of solution in saturated solution, was 
calculated from the relation L^^Q—D^E, and as a check on the 
result the same quantity was obtained by a slight extrapolation 
of the experimental results obtained by the direct solution of the 
salt in solutions of increasing concentration. The complete results 
are given in tabular form, and they show in all cases a distinct 
difference in the values obtained at 0® and at the ordinary temper- 
ature (18-19"). G. F. M. 

Dilatometric Researches on Potassium Aluminium Sul- 
phate. (Mlle) E. N. Ivanova [J, R-usa. Fhys. Chem. Soc., 1916, 
48, 1905—1916). — It was noticed by Wiedeman (A., 1883, 780) 
that potassium alum contracts when heated above 51 *3" in a 
dilatometer, and he explains this as being due to dissociation of 
the constituent molecules of the alum. This experiment was repeated, 
but no contraction was observed up to 87*3°, using either mercury 
or paraffin as the dilatometer liquid. The contraction observed 
by Wiedeman was probably due to the slow filling up of the 
mteretices of the powdered alum by mercury. The use of paraffin 
above 75° is not recommended, as expansion of air adsorbed on 
the solid causes an abnormal expansion in the dilatometer. This 
adsorbed air is very difficult to eliminate. R. T. 

Force of Adhesion in Solutions. IV. Influence of Tem- 
perature on the Partition of Substances between two Phases. 

.Sebo. WosNESSBNSKt (Z. pkysikaL Chem., 1923, 104, 46—50).— 
A theoretical paper, in which, on the basis of Schilov and Lepin’s 
work on the a^rption of substances by charcoal (A., 1920, ii, 591 ; 
1022, ii, 626) and Iljin’s theoretically deduced formula for the 
influence of tcniperature on the adsorption equilibrium {Nadir, 
^foskauer physihwiss. ImL, 1, 219), the author has examined his 
previously published adsorption results and those of other authora. 
The calculated results show that the experimental values for the 
partition of succinic acid between ether and water, benzoic acid 
between benzene and water, ferric thiocyanate between water and 
ether, the adsorption of physiological salt solution by animal 
membrane and the adsori)tion of water by beans, are all in agree- 



ABSmCTS OF OHEHiaAL FAPKB8. 


ment with the values calculated by Iljin’s formula, 
thus showing that the essential process is the same in all oases. 

J. F, S. 

Adsoqation of Gases by Solids and the Thickness of the 
Adsorbed Layer. M. H. Evans and H. J. Geobqe (Proc. lt<yy, 
Soc.^ 1923, [j 4], 103, 190— 193).~By direct determination, the 
authors find the thickness of the adsorbed layer of carbon dioxide 
on glass fibres having an average area of 9*093 X 10® sq. cm. per g. 
to be equivalent to that of 5*5 molecular layers, assuming the 
adsorbed gas to exist as a film having the density of liquid carbon 
dioxide. The equilibrium pressure was found to be 121*46 mm., 
and lifting Miilfarth’s data {Ann, Physik^ 1900, [iv], 3, 328) for 
relative adsorption at 0® and at this pressure, the following results 
were calculated for the respective thicknesses of the adsorbed 
layer for the following gases : sulphur dioxide, 32‘i ; ammonia, 
39*9; nitrous oxide, 4*5; acetylene, 3*5 molecular layers. These 
values are considerably greater than the values, not grater than 
the diameter of a single molecule, required by Langmuir’s theory 
(A., 1918, ii, 430), and deduced from experiments with gases at 
low pressures. J. S. G, T. 

A Case of Simultaneous Positive and Negative Adsorption. 

M. A. Rakuzen and (Mlle) G. F. Pekarskaja [J, Pu$8, Phys. 
Chm. Soc.f 1916, 48, 1889— 1890).— The adsorption of Bismarck- 
brown by gelatin and by leather powder is found to consist of 
both positive and negative adsorption. The increase in the con- 
centration of the solution, owing to adsorption of water, shows 
the latter, whilst the former is shown by the decolorisatiou of the 
solution. An increase in the optical rotation of the solution from 
0® to +0*55® in the case of gelatin shows that some of the latter 
passes into solution. R. T. 

Sorption Equilibria. H. von Euler and Biboeb Bucht {Z. 
anorg, Chem., 1923, 126, 269 — 277). — The solubility of casein in 
aqueous and alcoholic solutions of monochloroaoetic acid, and in 
alcoholic and benzene solutions of a-bromopropionic acid is 
measured. The corresponding sorptions of acid by the undissolved 
casein are also measured, and it is shown that the amount of acid 
sorbed per gram of casein is a linear function of the concentration 
of acid in the solution. 

An attempt was made to obtain an asymmetric sorption of 
a-bromopropionic acid from benzene solution, but although in the 
most favourable experiment 0*64 g. of casein sorbed 0*555 of 
the acid from a solution containing 1*418 g., no optical activity 
was detected in the residual solution, and the authors draw the 
conclusion that any asymmetric sorption cannot exceed 10% of 
the whole. H. H. 

Disfiociation of Molecular Hydrogen, [Deduced] from the En- 
tropies of Diatomic and Monatomic Hydrogen. Graham Edg^ 
{J. Amer. Chem. Soc., 1923, 45, 673 — 676). — ^A theoretical paper in 
which the free energy of dissociation, the dissociation constant, and 
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the degree of dissociation of molecular hydrogen have been calcu* 
lated from the entropies of the substances and published data for 
the heat of dissociation. Tables are dven of the values of the 
entropy, heats of reaction, and the equilibrium constants for 298*1® 
1600®, 2000®, 2600®, and 3000® Abs., and a further table showing 
the fraction of hydrogen dissociated at the four higher temperatures 
at pressures 1, 0*1, and 0*001 atm. The results indicate, in keeping 
wiUi the conclusions of Duffenback (A., 1922, ii, 620) and oaha 
(A., 1920, ii, 659), that hydrogen is much more dissociated at high 
temperatures than earlier calculations indicated. The following 
values of the fraction dissociated at 1 atm, pressure and various 
temperatures are recorded: 1500®, 0*000316 ; 2000®, 0*0063; 
2500®, 0*0595, and 3000®, 0*26. J. P. S. 

Velocity of Sound in Nitrogen Peroxide. Hermann Sells 
(Z. physikal, Chm., 1923, 104, 1 — 9).— The .velocity of sound in 
nitrogen peroxide has been determined at various pressures and 
temperatures by both the Kundt and Clement and Desormes 
methods. It is shown that there is a dispersion of sound in the 
region of vibration numbers 3670 to 1690. With decreasing 
vibration number this value sinks to about 3 m./sec. Sound 
dispersion is shown at the various temperatures and pressures 
investigated. Using ^ Clement and Desormes method, the values 
of k—CpjCw and \/Ap/Ap were determined. This furnishes the 
velocity of sound for very slow vibrations. Taking account of 
this value, the sound dispersion at 21® and 500 mm. pressure is 
4 m./sec. or 2*2% of the velocity. From the relationship between 
the velocity of sound and the course of the reaction 2 NO 2 ^ NjOi, 
the proportionality factors and jfcg were determined. Between 
18® and 26®, the value of L increases with the temperature from 
376 to 617; in the case of 4*8 x 10® is found as a mean value, 
and no dependence of this value on temperature was observed. 
A dependence on pressure was not found for either or 
According to these determinations, 1 g.-mol. of at 21® and 
500 mm. pressure dissociates to the extent of 4*4% in 10^ secs., 
and 1 g.*mol. of pure NO^ associates to the extent of 4*6% to N 2 O 4 
in 10 "® secs. J. F. S. 

Theory of the Capillary Layer of a Liquid in Contact with 
its Saturated Vapour. G. Barker {Z. physihal. Chem., 1923, 
104, 10—46). — A general discussion of the theory of the capillary 
layer as jaeviously published {A., 1903, ii, 62 ; 1904, ii, 310, 540, 
655, 806; 1905, ii, 304; 1910, ii, 106, 831; 1912, u, 743; 1916, 
ii, 553). J. P. S. 

Separation of Gas Mixtures by Diffusion in a Flowing Gas. 

G. Hertz {Proc. A'. Akad. Weltnsch. Amsterdam, 1923, 25 , 434 — 
441).— When a gaseous mixture diffuses into a medium at rest 
ihe ratio of the partial pressures of the components of the mixture 
is constant, but if the mixture of gases diffuses into a medium in 
motion, the ratk) of the partial pressures of the constituents is 
variable and this fact offers possibilities for the separation of the 
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constituents of gaseous mixtures. Equations are deduced shovHng 
the amount of separation which may be brought about by dif^on 
into a moving medium. The method has been applied to the case 
of m^ures ^ neon and helium. A jet of steam was allowed to 
enter a vessel containing the gas mixture through a number of 
narrow holes, a portion of the gas diffused through the holes 
against the steam jet and was pumped off, the steam was condensed 
mer it entered the vessel, and so two fractions of gas were obtained. 
Using a 30% helium 70% neon mixture, pure helium was obtained 
by a single treatment. The separation was in accordance with 
the theory, but the amount oi gas thus separated was small. 
Methods of increasing the amount separated are discussed, and 
the principle is also discussed generally in connexion with the 
separation of isotopes. It is shown that in the case of neon a 
separation of the isotopes to the extent of 30% may be expected 
from a single treatment. J. E. S. 

Anomalous Osmosis of Solutions of Elecirolytes with 
CoUo^on Membranes. H. Effect of the Diameter of the 

Pores. F. E. Babteli. and D. C. Cabpenter {J. Physical Chm,, 
1923, 27, 252 — 269; cf. this voL, ii, 221). — The influence of the 
size of the pores of collodion membranes on the rate of osmosis 
has been investigated. It is shown that the rate at which solutions 
of potassium ferricyanide and aluminium chloride pass through 
a collodion membrane increases at all concentrations as the diameter 
of the pores increases. On the other hand, the relative diffusion 
values of potassium sulphate and calcium chloride decreases 
materially with increasing diameter of the pores. The rate of 
diffusion of solutions of potassium chloride remains approximately 
constant with the various membranes. In dilute solutions, 
potassium sulphate, calcium chloride, and aluminium chloride 
appear to pass through the membrane at a greater rate than the 
other salts. Comparisons of the rate of passage of potassium 
salts through the least porous membranes, that is, membranes 
with pores of diameter about 0‘7 micron, in the case of dilute 
solutions gave the following anion order: S 04 ">Cl'>Fe(CN)g"'. 
For concentrated solutions, the order for a similar membrane was 
Cr>SO/'>Fe(CN)Q'". The latter order is the inverse of the 
order of magnitude of maximum osmosis. Comparisons of the 
rates of passage of chlorides into water showed the kation order 
in dilute solution to be AT" > Ca” > K*. Exactly the opposite order 
was found for concentrated solutions. The order of magnitude of 
osmosis with dilute solutions bears no apparent relation to the kation 
diffusion order ; however, the order of magnitude of osmosis with 
concentrated solutions was the inverse of the kation diffusion order. 
With membranes of pore diameter about 0*93 micron, the anion 
order for the rate of diffusion of potassium salts from dilute solutions 
was SO 4 ' > CF > Fe(CN)g'", and with concentrated solutions 
Cl' > SO 4 " > Fe(CN)j'". This was again the inverse of the maximum 
osmosis for concentrated solutions. The kation order for the rate 
of diffi^ion is Ca**>K*> Al**' in dilute solutions and Ca”>Ar’>K‘ 
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iat«nipeiitroted solutions. For very permeable membranes ci 
pore dimeter 1*6 miorons, compar^n of the amounts of potassium 
salts (Musing during the period of maximum osmosis gave the 
ordw for anions Cr>SO/ '>Fe(CN)j''' for both dilute and con- 
centrated solutions. This order is the inverse of that of maximum 
osmosis. For chlorides, the kation order is K'>Ca'*>Ar“ in all 
solutions. This order is the same as that of maximum osmosis 
in very dilute solutions, but the reverse of that in concentrated 
Bolutions. The work shows generally that the diameter of the 
pores is a highly important factor in determining the exact nature 
of osmosis, and it appears probable that the phenomena of anomabus 
osmosis and the attending salt diffusion is governed largely by 
the precise diameter of the pores of the osmotic membrane. 

J. F. S. 

Electroendosmosis through Carbon Filters. Kojibo 
Umbtsu [Biochem. Z., 1923, 135, 442— 479).— -With a specially 
designed apparatus, the author has examined the electroendosmotic 
behaviour of solutions through a carbon filter. Blood charcoal has 
an isoelectric point 3 and in general in acid solution is positively 
charged through adsorption of hydrogen-ions, but is negatively 
charged in alkaline solution through adsorption of hydroxyl-ions. 
Sulpnosalicylic acid is a strong dibasic acid, but it is, unexpectedly 
found that the anion is more strongly adsorbed than the hydrogen-ion 
by blood charcoal. A substance like charcoal which functions as an 
ampholyte but is not molecular disperse is termed an “ ampholytoid.” 
Unhke blood charcoal, sugar or benzoic acid charcoals are positively 
charged over the whole range examined and adsorb basic dyes 
well, blood charcoal adsorbing acid and basic dyes. This only 
applies to adsorption of ions, indifferent surface-active substances 
like octyl alcohol being adsorbed equally by all varieties of charcoal 
examined. H. K. 

Solubility Helations in Mixtures containing Polar Com- 
ponents. F. Spencer Mortdier {J. Amer, Ckem, Soc., 1923, 
45, 633—641). — ^In an earlier paper, the author described a 
graphical method for calculating the ratio of the experimental 
to the ideal slope of the curves obtained by plotting the logarithm 
of the molecite fraction of dissolved substance against the 
reciprocal of the absolute temperature of the solubility point of 
the mixture and, hence, for calculating the solubility in non-ideal 
solutions (A., 1922, ii, 621). In the present paper, the author 
shows to what extent the generalisations previously discussed may 
be applied to such systems. Tables of solubilities of fluorene, 
p-dibromobenzeno, benzoic acid, resorcinol, acetamide, and acet- 
anilide in ethylene dichloride, chlorobenzene, nitrobenzene, p-xylene, 
toluene, benzene, pyridine, carbon tetrachloride, aniline, acetone, 
acetic acid, ethyl and methyl alcohols, phenol, acetophenone, 
urethane, and p-toluidme at various temperatures are given, many 
of wMch represent the results of new determinations. The ideal 
solubility of the solute has been calculated in every case. It is 
shown that the deviations from Raoult’s ideal solubility law are 
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proportional to the magnitude of the differences of to lifcenial 
prtesurea of 'tiie components of the system. The ratJn'^of the 
experimental slope of the curve of logiV against 1/T to ^ ideal 
slope, calculated from the latent heat of fusion, for any »c0ute, is 
a measure of the relative internal pressures of. the solute itod the 
solvent. Not only may the latent heat of fusion of soHds be 
determined, but relative values for the internal pressures of many 
solids and liquids may be calculated from solubility data by the 
application of the principles developed. The results of the cal- 
culations of relative internal pressures have been given and com- 
pared with those obtained by direct measurement or by other 
methods of calculation. A table of the relative internal pressures 
of sixty-eight substances referred to naphthalene as unity calculated 
from solubility data is included in the paper. The principles 
entering into the procedure for calculating solubilities of organic 
compounds in various solvents have been discussed both for polar 
and non-polar substances, and the limitations of the method 
pointed out. J. F. S. 

A Survey of Existing Crystal Structure Data. Ralph G. 
Wyckoff {J, Franklin Inst, 1923, 195, 182—210, 349—385, 
531 — 549).— A critical summary of work published on X-ray 
diffraction effects made for the direct study of atomic arrangements. 

Rhythmic Crystallisation. Hans KiGi {Hdv, CHim, Acta, 
1923, 6, 264 — 266). — By crystallisation from a mixture of alcohol 
and glacial acetic acid or from benzene of r-menthyl benzylacetate, 
concentric crystalline rings are obtained, showing extremely well 
the phenomenon of rythmic crystallisation. As crystall&ation 
procwds at the rate of about 1 cm. per minute, the phenomenon 
can be followed readily under the microscope, A number of 
photographs are reproduced. The /-ester does not crystallise in 
this manner. E. H. R. 

The Recrystallisation of Metals and Salts. G. Tammak^^ 
and Q. A. Mansuri (Z. an&rg. Chem., 1923, 126, 119— 128).— In 
a mass of metal some of the crystals grow at the expense of others, 
these crystallites being already in contact. In the case of powders 
the investigation is more difficult. Metallic powders are covered 
by a thin film of oxide, and when the powder is stirred these films are 
destroyed. When two particles having the same lattice structure 
touch they join ; if, however, the lattice structure is different, then 
movement of atoms is necessary before union can take place. A 
stirrer was slowly rotated in the metallic powder and the temperature 
gradually increased. In the case of metals, the stirrer suddenly 
stopped at temperatures between 120^ and 140“, this temperature 
being independent of the melting point of the metal. In the 
case of salts, the rate of stirring gradually decreased and finally 
stopped, this temperature being dependent on the melting point 
of the salt. These temperatures denote the temperature at which 
there is motion of the atoms in the solids. W. T. 



ii. 30! 


GSETBRAL AlO) FHTSIGiL OHEMISa^Y. 

TheMutaal Increase and Decrease in Size of Metallic Crys- 
tallites which are in Contact in a Conglomerate. KxtdolfVogzl 
[Z. awrg, Chm,^ 1923, 126, 1 — 38). — ^The crystallite conglomerate of 
a metal is not generally stable, because when the ^mperature is sul^ 
ciently hi^ the frontiers between the crystallites change and a crystal 
which is itself invaded by one crystal may at the same time grow at 
the expense of another. This movement does not necessarily mean 
an increase in the size of the crystallites. Of two crystallites in 
contact, the one with the more stable structuie, i.e., the one contain- 
ing the denser grouping of atoms on its sunace, will grow at the 
expense of the other. When all the unstable contacts have dis- 
appeared, then movement of frontiers ceases. W, T. 

Stability of Suspensions of Solid Particles of Proteins and 
Protective Action of Colloids, Jacques Loeb {J. Qen, Physiol,, 
1923, 5, 479—504), — The stability of a suspension of gelatin-coated 
collodion particles is minimal at the isoelectric point of gelatin, 
and at this point it is increased by the addition of small quantities 
of salt. Gelatin itself is least soluble at the isoelectric point, and 
its solubility is increased by salts. This is not due to the charge 
oonferred* on the gelatin particles by the salt, as cataphoretic 
experiments show that at the isoelectric point gelatin-coated 
collodion particles are practically as completely unchaiged in the 
presence oi salt as they are before salt is added, but it would appear 
that such effects are due to the increase in the real solubility of 
isoelectric gelatin on the addition of salts. This is home out by 
the fact that approximately identical concentrations of salts are 
required to precipitate gelatin from solution, and to flocculate such 
suspensions. If, on the other hand, the collodion particles be 
coated with genuine egg-albumin, the stability of the snspensioa 
depends primarly on the potential difference between the particle 
and the surrounding liquid, and instability occurs as soon as the 
potential falls below 10—13 millivolts, a critical potential agreeing 
with that of particles of denatured egg-albumin. It is concluded 
that egg-albumin is denatured when it forms a film round a solid 
particle. Hesults similar to those obtained with egg-albumin are 
obtained with casein and ndth edestin. 

These facts are discussed in the light of Langmuir’s theory of 
the aflSnity of certain groups for ^vater. The high protective power 
of gelatin depends on the greater affinity for water of the molecule 
of this substance, in other w'ords, on the high true solubility of 
gelatin. W. 0. K. 

Action of Trypsin on Colloids and the Influence of Neutral 
Salts on this Action. E. Stusky and W. Ackeemann (Aofl. 
Chem, Beihefte, 1923, 17, 219 — 255), — The action of trypsin on 
colloids depends on the previous history of the colloid, and in 
particular on the extent to which swelling has taken place. This 
fact probably explains the contradictory results obtained on the 
action of trypsin on colloids. A numl^r of experiments on the 
action of neutral salts on the trypsin action have been carried out, 
chiefly with powdered hide. This substance has been used because 
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comparable results are more easily obtained than with p^ces of 
bkb W the experimental conditions can be kept nearer those 
obtumng in the tanning process. In all experiments, the hydrogen- 
ion concentration has been measured and taken into account in 
the subsequent discussion. In comparative swelling exper^nte, 
the swelli]^ height of the hide powder has been measuim in long 
tubes. Potassium thiocyanate, iodide, nitrate, and chloride show 
a moderate swelling action when present in NjXOO- or /10-solutions, 
a sharp in j^-solutions, and a definite retarding efiect in 

concentrated {dN — solutions. In the case of potassium sulphate 
the maximum swelling is with N /lO solution. At 37®, the swelling 
is always greater than at 20°. When arranged according to the 
height of the swollen material, the anions of the salts investigated 
fall into the Hofmeister series. That this regularity should occur 
at the same Pji value in the solutions investigated, is evidence 
against the views of Loeb, which questions the correctness of the 
Hofmeister series. The swelling in the present case is accompanied 
by a partial peptisation, which is greatest with most strongly 
swelling solutions of salts. When this peptisation is taken into 
account, the difference in the swelling action of the various salts 
is more strongly marked. Trypsin in the presence of neutral salts 
has been allowed to act on Mde powder at 37° and 20°, and the 
proteolytic and peptolytic action measured after two hours, twenty* 
four hours, and six days. This has been carried out by observing 
the swelling height and the f ormol titration value, and by examining 
the filtrate from the hide powder for its content of tanning material 
and total nitrogen. Numerous experiments with potassium 
thiocyanate of various concentrations show that i\r/100- and N^/10- 
solutions of this substance have no action on either the proteolytic 
or peptolytic action of trypsin, iV-solutions increase the proteolytic 
action of pancreas tryptase strongly, but retard the action of pancreas 
peptase, and 5A'-solutions completely stop both actions of trypein. 
Tms shows that potassium thiocyanate influences the prot^lytic 
trypsin action in exactly the same way as the swelfing action. 
Increase of the trypsin concentration and the temperature accelerate 
the trypsin action without changing the regularity between the 
swelling and proteolytic trypsin action. Similar experiments have 
been carried out with potassium iodide, chlorate, nitrate, chloride, 
and sulphate, and the influence of various salt concentrations on 
the trypsin action investigated. The results show that the action 
of the salt on the substrate and that on the ferment must be 
differentiated. With strongly sw’elling salts and for the concen- 
trations which most strongly promote the swelling, the action on 
the substrate is most noticeable and the swelling action and proteo- 
lytic action of the trypsin run parallel. In many cases, such as those 
of potassium nitrate and potassium chloride, the action of the salt 
in nigh concentrations appears to be overwhelmingly on the ferment ; 
4N-8oiutions of these salts retard the swelling, but We no retarding 
action on the proteolytic trypsin action which up to concentration 
of N has not shown a maximum. In the peptolytic trypsin action, 
the influence of the neutral salts is restricted to the ferment. The 
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indepndence of the peptolytic and the proteolytic actiona ia 
partioulariy marked with ^-potasaium thiocyanate and i\r-pota«siam 
iodide, which promote strongly the proteolytic trypsin action but 
retard the peptolytic action. Hide powder is much more sensitive 
to trypsin than pieces of bide, probably because in the powder the 
outer layer is so changed in the preparation that it is more easily 
peptised. J. F. S. 

Statistical Theory of Unimolecular Beactlons. W. H. 

Kodkbttsh {J. Amer. Chem. Soc., 1923, 45, 608— 613).— A theoretical 
paper in which a statistical theory of unimolecular reactions has 
been developed. An equation has been derived from the kinetic 
theory for the rate of reaction of a unimolecular reaction. This 
equation has the form N = where A is the 

number of molecules which possess vibrational energy is excess of 
the critical amount, and the other terms have their usual significance. 
In the two cases where data are available, namely, the vaporisation 
of mercury (Menzies, A., 1920, ii, 11) and Daniels and Johnston’s 
cxperimefttal results on the decomposition of nitrogen pentoxide 
(A., 1921, ii, 249), the equation gives results which are probably 
as accurate as the data themselves. J. F. S. 

Decomposition o! Nitrogen Pentoxide. M. Bobsnstein {Z. 
physihaL Ohem.y 1923, 104, 51 — 54), — A discu^ion of a paper by 
Daniels and Johnston (A,, 1921, ii, 249) on the decomposition of 
nitrogen pentoxide. The author points out that two values in 
the publi^ed results give constants not in keeping with the other 
measurements. These are shown to be due to the particular temper- 
ature at which the experiments were carried out. It follows thcreiore 
that the thermal decomposition of nitrogen pentoxide is a purely 
unimolecular reaction, NgO- N 2 O 3 + O 2 , and constitutes the 
first case of the exact examination of a unimolecular gas reaction. 
The constants obtained by Daniels and Johnston are therefore to be 
multiplied by 5/6. J. F. S. 

Kinetic Interpretation of the Law of Van’t Hofi. C. E. 

Guye {Compt. rend,t 1923, 176, 835— S36).— It has already been 
shown that on the supposition that a dissociating action is a function 
of the impulse of the forces developed during collisions, the number 
of parietal collisions causing dissociation per unit of surface in unit 
time is given by the relation vq = [n /2 VAtoatIc'*”**'**, and the 
number of collisions between molecules by the expression 
vq = [aV^‘\/2s-/Awi]e"^'"*'** [Arch, Sci, phys. Twxf., 1922, 132 — 
153), the factors between brackets representing, respectively, 
the total number of collisions, and the exponentials the fractions of 
these numbers which are followed by dissociation. It is shown that 
this hypothesis accounts quantitatively for the approximate rule 
of van’t Hoff, according to which at the ordinary temperature an 
elevation of temperature of 10 '' doubles the velocity of a reaction, 
and a numerical verification is given for the case of hydrogen, 
which can be extended to any gas, for in order to obtain the velocities 
of dissociation comprised between the same experimental limits, 
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it is only necessary to choose vq inversely proportional to the square 
root of the molecular weight, and the exponential, on which the 
velocity of dissociation mainly depends, returns then the same vidue 

G. F, M. ’ 

Halogenate Reductions. The Reduction of lodate and 
Chlorate by Arsenious Acid. Hans Kubina {Monatsh,, 1923, 
43 , 439 — 468). — The reduction of chlorate and iodate by arsenious 
acid has been investigated, and these two processes have been shown 
to be examples of coupled reactions. The reaction velocity is inde- 
pendent of the concentration of arsenious acid. The actual reaction 
measured is the slow reduction of halogenate by halide, this reaction 
being followed by the rapid oxidation of arsenite : XOj'-f X' 
(mcMurable); J+As^— > X'+As^ (rapid), where ,4 is an inter- 
mediate compound. 

The oxidation of arsenite by iodic acid proceeds with rapid 
initial acceleration, o^ing to the catalytic effect of the iodidion 
produced. 

The reaction mechanism of chlorate reduction is probably: 
(a) Measurable reaction : ClOj'-f Cr+2H' HaClOg+Cl, followed 
by the rapid reactions, (6) H2C103+4Cr-f 4H' — ^ dCl+SHjO, and 
3Cl2-j-3As03”^d-3H20 — >■ SAsOj^^'+GCr-j'bH*. The initial velocity 
of interaction of chloric acid and arsenite does not increase rapidly; 
catalytic acceleration by chloridion is not observed, owing to the 
high initial concentration of this ion. Were the latter present 
initially, in small quantities, such catalytic accelerative influence 
should be in evidence. On this supposition, the velocity of chlorate 
reduction by arsenite would be expressed by the equation : dxjdi^ 

[X,+x.(.s)*(cr)](ci03'). 

Hr lodate reduction the mechanism is probably ; (a) Measurable 
reaction; IOg^'-{-2r+H* — >-HI0-f-2I0', followed by the rapid 
reactions (h) 210+2^^03'" 2As04"'-f 21', and HI0+As0g'"~K 

A804'"d-H’“|-F, giving the velocity equation: (ic/d<=(Xj+ 

■^^r) 2 ](I 03 ')(H ). 

Schilov’s work (A., 1903, ii, 276) on bromate reduction is also 
l^aiscussed. See also Bray (A., 1906, ii, 223) and Luther and 
itfcDougall (A., 1908, ii, 361). E. E. T. 

Rate of Reaction between Ethylene and Bromine. T. D. 
Stewabt and K. R. Edlund {J, Amer, Chm. Soc,, 1923, 45, 
1014 — 1024), — If the apparently bimolecular additive reaction 
betwwn ethylene and bromine is preceded by a dissociation or 
opening of the double bond of the ethylene with formation of 
tautomerides (Nef., A., 1^5, i, 109), a purely bimolecular reaction 
may still be anticipated if the Kite of tautomerism is rapid com- 
pai^ with the addition of bromine ; this is true whether only one 
or all of the tautomerides can react. Positive conclusions respect- 
ing tautomerism can, therefore, be drawn only if a deviation from 
the bimolecular reaction is observed. 

Such a deviation is found only to occur during the first twelve 
seconds after mixing the rei^ents, and is ascribed to surface catalysis ; 
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the subsequent reaction is strictly bimolecular. The assumption 
of tautomeric forms of ethylene is therefore unnecessaiy. 

Two air streams, containing known amounts of ethylene and of 
bromine, respectively, are completely mixed at 0®, in less than one 
second^ in the apparatus described. The mixed gases are passed 
into a bulb to which a manometer is attached. A side tube allows 
the gas to be sampled immediately before it enters the reaction 
bulb. After sampling, the bulb is closed and the reaction followed 
by observing the decrease in pressure. The measured sample is 
analysed for bromine by absorbing the latter by means of potassium 
iodide solution and titrating the liberated iodine; the gas issuing 
from the sampler is collected and estimated for ethylene, lie 
volume of the reaction bulb is varied in different experiments. 

The reaction takes place for the most part, if not entirely, on the 
walls of the containing vessel; no gaseous reaction is detected. 
The reaction is promoted by the presence of moisture. With a 
constant surface, the rate of the reaction is proportional to both 
the concentration of ethylene and the concentration of bromine. 

W, S. N. 

Velocity of Hydrolysis of Acetic Anhydride. Anton Sesabal 
[Monaish.f 1923, 43, 493 — 506).— The hydrion produced in the 
reaction : Ac 30 +H 20 = 2 Ac 0 H is measured by its effect on the 
velocity of the interaction of iodide and iodatc (cf. A., 1918, ii, 12, 
and Dushman, A., 1904, ii, 718). As solvent, aqueous acetone 
(containing 2‘5 vols.% of the latter) is used. In order to obtain 
the end-point for total hydrolysis, it is necessary to use an excess 
of iodide-iodate mixture. With one minute as time unit and at 
25®, the reaction velocity of hydrolysis of acetic anhydride is 0'19. 
The same value was obtained in three different experiments in which 
the hydrion concentration varied considerably, and therefore is an 
accurate measure of the hydrolysis by water (t.e., k, is negligible). 
The constant for the alkaline hydrolysis occurring in the same 
experiraente was calculated and found to he ka< 4 4 x 10®, a figure 
not appreciably larger than that for esters which are readily hydro- 
lysed by alkalis. 

In presence of larger quantities of acetone, is decreased, this 
effect being due to the medium effect in addition to the mere dilution 
effect. 

It is shown, by considering the hydrolysis of various substances 
containing the group -CO’OK (where K is alkyl or acyl), that, in 
addition to catalytic hydrolysis by hydrion or hydroxyl-ion, a con- 
siderable amount of hydrolysis by water (uiidissociat^) occurs, if 
hydrolysis is not appreciably reversible. E. E. T, 

Hydrolysis of the Lactide from Lactic Acid. Om> Rinoee 
and Anton Skbabal {Monaish.^ 1923, 43, 507—523). — A continu- 
ation of work by Johansson and others (A., 1918, ii, 223; 1922, i, 
125),— The velocity of the two-stage hydrolysis of lactide has been 
measured in aqueous acetone solution (2*5 vol.% of acetone) at 25®. 
For the first stage (lactide to laotyl-lactic acid), alkaline, acid, and 
water hydrolyses give k^a 1*2 x 10®, k^, 0*1088 and k^m 0 00469. E<» 
VOL. oxxiv. ii. 12 
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the second stage (lactyl-lactic acid to lactic acid), the v^ues ^ 19-6 
and L 0-00^3 were obtained. The alkaline hydrolyste in the to 
stage proceeds with a rapidity similar to that observed m the first 
st^e of the hydrolysis of dimethyl oxalate (A., 1918, u, 12), In 
fact, lactide and the normal oxaUc esters may be titrated as if they 

^ are free monobasic acids. , j i . 

Acetone and alcohol decrease the velocity of the above hydrolysis. 

The dissociation constant of lactyl-lactic acid (determined by 
means of indicators) is 9*9x10-^ at the ordinary tempemture. 

£]. £, T. 

Inversion of Lactose by Strong Acids. I. B. Blbybr and 
H. Schmidt {Biochem. Z.y 1923, 136, 546 — 557). The velocity of 
inversion of lactose has been determined with hydrochloric acid 
{d M85), with perchloric acid {d 1-67), and with sulphuric acid 
(22 and 24A). The reaction is unimolecular, and from measure- 
mentB at different temperatures the speed is shown to be quadrupled 
for a rise of 10^ The authors propose the formula K^a . for 
the relation between the temperature and the velocity constant. 
The velocity falls off with increasing content of lactose. H. K. 

Inhibition Phenomena in Chemical Reactions (especially 
in the Solution of Metals in Acids). A. Sievbbts and F. Lueo 
(Z. anorg. Chem., 1923, 126, 193— 225).— An investigation of the 
effect of various poisons on the rate of solution of metals in aci^, 
particularly of iron in hydrochloric and sulphuric acids and alumin- 
ium and zinc in hydrochloric acid. It was found that ferrous 
sulphate, methyl sulphate, ammonium chloride, tetramethyl- 
ammonium chloride, choline hydrochloride, and taurine have no 
inhibiting effect. Potassium cyanide, caffeine, theobromine, coniine, 
pyramidone, pyridine, atropine, quinoline, woquinoline, and codeine 
had a slight inhibiting effect. Nicotine, veratrine, cocaine, and 
cinchonine were more effective, whilst a- and p-naphthaquinolines, 
strychnine, brucine, narcotine, and quinine were very effective. 
The most effective inhibitant was an extract ” consisting of the 
ether-soluble basic constituents of crude anthracene. It was found 
that the amount of inhibition was much the same in both acids, 
but with theobromine, nicotine, cinchonine, narcotine, and quinine, 
the inhibiting effect was more marked in hydrochloric acid. The 
authors conclude that all compounds containing pyridine nitrogen 
are more or less effective inhibitants. Analogous results were 
obtained with aluminium and zinc. ' 

It is found that the velocity of solution of iron in hydrochloric 
acid at 78° is approximately proportional to the cube of the con- 
centration of the acid. The temperature coefficient of the solution 
veb^y is 2 *0— 2’3 per 10° between 60° and 78° . For slight amounts 
of poisoning, increase of temperature reduces the mhibition : for 
larger amounts, it has no effect. In the case of aluminium,^ the 
solution velocity also has a large temperature coefficient (1*4 from 
20-^°), hut it is reduced to zero in tne presence of large amounts 
of poison. The poisoning and de-poisonmg of metals occurs very 
quiridy. 



GEirSBAL AKD PHYSICAL CHEMISTRY. 


ii. 307 


An empirical formula is proposed: (An— A'c)/Ac=ac^; where 
Aq is the rate of solutmn with no poisoning, Kc is the rate of solutum 
at poison concentration c, and a and b are constants depending on 
the nature of the poison. It is found to break down lor inhibitions 
greater than 75 — 85%. 

The influence of poisons on the overvoltage of metals was also 
investigated. a>Naphthaquinoline has little effect. Extract 
increases the overvoltage of nickel, iron, and copper, and, to a less 
extent, of mercury, silver, and lead ; it has no effect on platinised 
platinum. No obvious connexion between the inhibition of solution 
in acid and the increase in overvoltage could be found, but it is 
considered that adsorption of the poison occurs on the metal surface, 
thus reducing the amount accessible to the acid. H. H. 

The Solution Velocity of Copper in Dilute Benzaldehydo 
and its Dep^dence on the Viscosity, Ebitz Schaap {Z. anorg. 
Chem,, 1923, 126, 237—253). — ^The experimental results of Bernoulli 
and Schaaf (A., 1922, i, 1020) are us^, and an explanation of the 
form of the solution velocity-concentration curves is put forward. 
The solution velocity is a resultant of two effects, the concentration 
of benzaldehyde (that is, its active mass) and the fluidity of the 
solution, an increase in either factor increasing the velocity. An 
increase in the former factor, however, results in a decrease in the 
latter, so that the velocity-concentration curves rise to a maximum 
and subsequently fall to zero velocity at 100% concentration of 
benzaldehyde. At 50°, the maxima for benzene and toluene solu- 
tions occur at concentrations of 14 and 16%, respectively, of benz- 
aldehyde, the solution having a fluidity of 127 c.g.s. units in each 
case. No reaction takes place between copper and benzaldehyde 
in any solution with a fluidity of less than 60. 

It is found that the rate of solution is practically unaffected by 
}>tirring, and that in the tranquil state the rate of solution in the 
heterogeneous system depends on the temperature in the same 
way as docs the velocity of a reaction in a homogeneous system. 
The temperature coefficient, however, is smaller in the former case. 

H. H. 

Catal 3 rtic Actions at Solid Surfaces. X. The Interaction 
of Carbon Monoxide and Hydrogen as Conditioned by Nickel 
at Relatively Low Temperatures. A Practical Syn^sis of 
Methane. E. F. Aemstroso and T. P, Hilditch {Proc. Roy. 
-Soc., 1923, [A], 103, 25-34; cf. A., 1922, ii, 757).— Certain known 
interactions of carbon monoxide and hydrogen or steam in the 
presence of metallic catalysts are briefly reviewed, and attention 
u (hrected more especially to the behaviour of purified water-gas 
in the presence of various finely divided metals, other than copper, 
at temperatures between 200° and 300°. It is shown that, under 
these conditions, a new of reaction represented by 2 CO+ 2 H 2 ^= 
C 0 ,-fCH 4 occurs, which, although never complete, proceeds to 
a very considmrable extent. The mechanism of the action is briefly 
<liscug^, and it is su^ested that in the presence of water vapour, 
considering two molecular volumes of water-gas, the following 

12—2 
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reactions occur: CO+HgO^COj+Hj; CO^+ 2 H 2 -fH 2 =sC^+ 
HLO. Nickel is the most emoient catalyst in this connexion. Mth 
coDalt, the reaction commences at a somewhat lower temperature, 
about 180®, and is subsidiary to the reactions 
HgO ; 2CO ^C+COg. Silveris inert, iron almost so, and platinum and 
palladium are of minor importance. Mixed catalysts, e.j,, copper- 
nickel, iron-nickel, cobaltr-nickel, cobaltr-platinum, and cobalt- 
pallaium are less efficient than the corresponding single (cobalt 
or nickel) catalyst. At increased pressures up to 6 atmospheres, 
the process proceeds much as at atmospheric pressure, except that, 
in the case of nickel, the minimum temperature of interaction rises 
with increasing pressure. As by this reaction more methane is 
formed from water-gas than by other methods, the proportion of 
methane being 25% of the water-gas decomposed compared with 
a maximum of 20% by other reactions, it is suggested that the 
process may find application in increasing the methane content of 
town gas, or in the manufacture of pure methane. In technical 
practice, repeated passage of purified water-gas over nickel at 
240 — ^270° would remove all carbon monoxide- J. S. G. T. 

Catalysis [of the Decomposition] of Hydrogen Peroxide by 
Colloid^ [Basic] Ferric Salts. J. Duclatjx {J. Chim. Phys,, 
1923, 20 , 18 — 29). — The velocity of decomposition of hydrogen 
peroxide at 25° in the presence of colloidal solutions of ferric chloride 
has been investigated. The colloidal solutions were prepared by 
boiling solutions of ferric chloride and dialysing the sol thus obtained. 
The Composition is shown to take place according to eq^uations 
for a reaction of the first order. In solutions of the same acidity 
and containing a given hydrosol, the velocity constant is proportional 
to the concentration of the iron. The reaction is not due to the 
whole micella, but takes place through the active and ionisablc 
portion of the micellae. The ferric-ion from a colloidal complex 
has the same activity as the ferric -ion from a molecule of ferric 
chloride. The demands of the electrochemical micellar theoiy put 
forward previously by the author (A., 1910, ii, 108) are shown to 
be fulfilled both qualitatively and quantitatively in the present 
experiments. The general theory of the action of diastase has been 
considered from the point of view of this theory, and it is shown 
that the action of ions in the diastatic change appears to be funda- 
mental. The poisoning of diastase is probably due to ordinary 
chemical processes between the active ions or the diastase-ions. 

J. F. S. 

Auto-oxidation and Antioxygen Action. Catalytic Pro- 
perties of Iodine and its Compounds. The Case of Acralde- 

byde. ChabI/BS Moitrbu and Chablbs Dubeaissb {Gompt. rend., 
1923, 176, 797— 803).— The action of iodine as an antioxygen both 
free and in organic and inorganic combination was studied as regards 
its behaviour in the auto-oxidation of acraldehyde. Metallic iodides 
with the exception of those of mercury and silver, and the hydriodides 
of organic bases behaved distinctly as antioxygens in concentrations 
of fin 1000 or less, their power in this respect being of the same 
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order as that of the phenols. Thus methylamine hydriodide in a 
concentration of 1 in 1,000,000 showed a distinct retarding action 
on the oxidation, whilst 1 in 1,000 prevented oxidation for at least 
a month, differing in this way from the action of the phenols, which 
did not cause a complete cessation of oxidation, but rather a retard- 
ation of the velocity. With the iodides, on the contrary, the first 
phase, at all concentrations, was characterised by a complete* cess- 
ation of oxidation for a certain period, followed by a second period 
in which the oxidation suddenly commences with a velocity equal 
to, or even exceeding, that of pure acraldehyde. This positive 
catal 3 rsis, however, was infinitely less intense than the original 
negative catalysis. In the case of the organic iodine compounds, 
such as methyl iodide, iodoform, allyl iodide, iodosobenzene, etc,, 
although their action is the same in principle, the period of negative 
catalysis is greatly abbreviated, and in general greater concentra- 
tions are required to produce any observable effect. Thus the 
period of negative catalysis or antioxygen action with methyl 
iodide 1 in 80 lasted only a few seconds, with methylene iodide 
1 in 100, fifteen minutes, with iodoform 1 in 100, twenty hours, 
benzyl iodide 1 in 1000, seventy hours, etc. The retarding action 
of free iodine at 1 in 1000, lasts for several hours. The iodine-ion 
appears from these results to be the most energetic negative cata- 
lyser, and the transition to positive catalysis must be attributed 
to a change in the catalyst. The bearing of the results on the 
biological action of iodine compounds is discussed. G. F. M. 

Rea^ions of Formic Acid at the Surface of Alumina. 
Selective Activation of Alumina. II. Homer Adkins and 
Brynjulv H. Nissen (J. Amer. Chem. Hoc,, 1923, 45, 809--815).— 
Data are presented to show that by modifying the distance between 
the aluminium atoms, alumina may be selectively activated towards 
the following reactions : (1) H-CO.>H=COo+H 2 ; (2) H'COoH^- 
CO+H2O. - ^ 

The experimental method is similar to that previously employed 
(Adkins, A., 1922, ii, 834); the following catalysts are used: (1) 
alumina from the action of water on aluminium amalgam, (2) alumina 
from aluminium isopropoxide on pumice, (3) alumina from aluminium 
isopropoxide in pills, (4) alumina from aluminium butoxide on pumice, 
(5) glass wool, and (6) pumice. For each catalyst a curve is con- 
structed showing the relation between the temperature of reaction 
and the ratio (formic acid equivalent to C0)/(formic acid equivalent 
to CO 2 ). For the first and second catalysts this ratio is also plotted 
against the concentration of acid in the vapour phase. 

From the first set of curves, it is evident that the velocity con- 
stants of the reactions (1) and (2) are not only differently affected 
by the same catalyst, but that different catalysts show different 
selective catalysing power. The second pair of curves show clearly 
that the presence of water alters the ratio of the two velocity 
constants (cf. Hinshelwood, Hartley, and Topley, A., 1922, ii, 274). 

It is claimed that these results do not accord with the hypothesis 
of selective adsorption as to the mechanism of catalysed reactions, 
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yut are more readily explained in terms of an extension of l^ng. 
nrair’s theory of the mechanism of reactions at surfaces. W. S. N. 

Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds, n. Reduction of Aldehydes. Activation of 
the Catalyst by the Salts of certain Metals. Watja^cs H. 
OABihTHEBS and Booxn Adams [J, Amtr. Chem. Soc., 1923, 45, 
1071 — 1086). — Platinum black from platinum oxide prepared from 
absolutely pure chloroplatinic acid becomes yeiy quickly inactive 
when shaken with an aldehyde in an atmosphere of hydn^n ; only 
by frequent reactivation can the reduction be completed. The 
addition of as little as 4 parts per million of iron as ferrous or ferric 
chloride greatly accelerates the reduction. A systematic study of 
the effect of various amounts of ferrous and ferric chloride on the 
catalytic reduction of benzaldehyde, and of ferrous chloride on that 
of heptaldebyde, using the platinum oxide catalyst previously 
described (A., 1922, ii, 558) shows that an optimum effect is pro^ 
duced when an amount of iron chloride corresponding with about 
O'OOOl mol. in 100 c.c. is used. Larger concentrations of ferrous 
chloride only slightly diminish the rate of reduction, besides causing 
a tendency for the reduction to proceed beyond the alcohol stage. 
When ferric chloride is used, it is first reduced to ferrous chloride ; 
with amounts exceeding 0 001 mol. per 100 c.c., an induction period 
appears, and the reduction is retarded because of the hydrogen 
chloride set free in the reduction of the ferric chloride. Moreover, 
the reduction proceeds beyond the formation of benzyl alcohol to 
toluene and even further. It is shown that impurities sufficient 
to increase the activity of the catalyst invariably appear during 
its recovery. 

Evidence is given for the following interpretation of the effect 
of the ferrous salt. The inactivity of the pure platinum black is 
due to the fact that it is deprived of the oxygen necessary for its 
activity by the readily oxidisable aldehyde. The iron salt speci- 
fically inhibits this reaction and so prolongs the active life of the 
catalyst. 

Using appropriate amounts of ferrous chloride and 0*23 g. of 
catalyst, it is shown that 21 '2 g. of benzaldehyde may be smoothly 
reduced to the alcohol in twenty to twenty-five minutes. The 
reaction then stops and no further reduction occurs. A method 
is described for reducing 100 g. of benzaldehyde in four hours with 
0*025 g. of catalyst. W. S, N. 

The Dynamo-kinetic Theory of the Electron and the Atom. 

Th. Tommasina {Compi. rend., 1923, 176, 892 — 894). — A theoretical 
paper in which the author develops the conception of indivisible 
and indestructible units of energy termed energons as the ultimate 
constituents of the electron. As the movement of the energon is 
indestructible, its dynamo-kinetic value is invariable. The energon 
is to be regarded as being at the same time the indivisible quantum 
of energy, and the indivisible unit of matter. Its rotative velocity 
is the greatest that can exist and its energy being a function of 
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velocity it combines in itself the maxiimim of energy with the 
minimum of matter.. G, F, M. 

Whittaker’s Quantum Slechaniam in the Atom. H. A. 

Loeentz {Proc, K. Akad, Wetensch, Amterdam, 1923, 25, 414—422). 
—A theoretical paper in which, on the basis of Whittaker’s quantum 
mechanism of the atom (A., 1922, u, 632), the author evolves 
relationships to express the action between an electron and an 
atom during a collision. The author also attempts to generalise 
the ideas of Whittaker. J. F. S. 

Chemical Combination and Ewing’s Magnetic Atom. 

A. P. Laukie (Proc. Roy. Soc. Min., 1922, 42, 352— 361).— In order 
to bring the Ewing magnetic atom (cf. A., 1922, ii, 632) into line 
with the ordinary conception of a chemical atom, it is assumed that 
the inner electrons form a fixed system of magnets with the .y-poles 
pointing inwards, and that the outer electrons form a rotating unit 
around the first. Each of the outer electrons is capable of rotation 
about a central pivot. During chemical combination, the outer 
electrons oscillate about their centres, and fall into new positions 
with the conversion of work into heat. The mechanism of ionisation 
and catalysis is discussed from this point of view. A model is given 
in which eight electrons are arranged in a ring, so as to exert no 
uxtemal magnetic polarity, with an additional electron in an outer 
shell. The atoms in a chemical compound are considered to be 
held together by means of the outer electrons by the electrostatic 
and magnetic attractions brought into play. A Langmuir atom is 
constructed, in which eight ring electrons are arranged radially 
around a central nucleus, and a single electron in the outer shell is 
placed so that the lines of force passing through it are at a maximum, 
in chemical combination, the valency electrons swing through 90^ 
to take up a new position under their mutual polar attractions. 
According to the arrangement of the ring electrons in the nucleus, 
combina&n may take place with or w it bout ionisation. A simple 
explanation is given of the production of an electric current during 
a chemical reaction without local production of heat. W. E. G. 

The Hypothesis of Constant Atomic Radii. Ralph W. G. 
Wyckofp {Proc. NaL Acad. Sci., 1923, 9, 33~38).'"Calculations 
of the spheres of influence of atoms can be made from four indepen- 
dent starting points : (1) from metals, (2) through the diamond and 
the bivalent metal carbonates of the calcite group, (3) from pyrites 
(FeSj), (4) from csesium dichloro- iodide (CsCy). Atomic radii 
determined by these different methods of approach do not agree 
among themselves. The results from pyrites, and caesium dichloro- 
iodide are fairly concordant, however, and these have been employed 
in testing the hypothesis of constant radii (W. L. Bragg, A., 1920, 
ii, 537). The available data are grouped into two tables, in one the 
concordant results, and, in the other, those measuremente in 
opposition to the hypothesis being given. The rule is obeyed 
only in those cases where the atomic environment is practically 
identical . Thus , the hypothesis is true in large groups of isomorphous 
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oompQund^i, consistmg of two kinds of atoms, like the alkali jialides 
which have the sodium chloride arrangement.; On the oth^ hand, 
radical differences in atomic environment lead to marked changes 
in the interatomic distances. W. E. G. 

Twenty-ninth Annual Report of the Committee on Atomic 
Weights. GfiEGORY Paul Baxter {J. Amer. Chem. Soc., 1923, 
45, 563 — 572). — ^An account of the determinations of atomic weights 
published during 1922. The report includes new work on carbon, 
hydrogen, glucinum, boron, nitrogen, oxygen, sodium, chlorine, 
selenium, bromine, yttrium, silver, antimony, lanthanum, thallium, 
lead, and mercury, together with the references to the literature. 

J. F. S. 

Quantum Theory of Polyatomic Molecules. M, Born and 
E. Huckel {Physikcd. Z., 1923, 24, 1 — 12). — The method of quanti- 
sation of disturbed systems developed by Bom and others {Z. 
Physik, 1921, 6, 140; 1922, 8, 205; 10, 137) is appUed to deduce 
the theory of the mutual interdepndence of degrees of freedom of 
rotation and vibration proposed by Kratzer (A., 1921, ii, 140, 142) 
to explain the band spectra of diatomic molecules. On the 
assumption that the potential energy of a system of atoms depends 
only on the distances between nuclei, a mathematical theory 
applicable to the spectra of diatomic and polyatomic molecules is 
developed. In the case of diatomic molecules, and of triatomic 
molecules having atoms arranged in a straight line, the axis of 
rotation remains stationary in space. In general, with polyatomic 
molecules, the axis of rotation is not stationary. The theory is 
applied in detail to the case where the molecules in equilibrium are 
arranged over the surface of a symmetrical top. J. S. G. T. 

Two New Micro-methods for the Determination of Mole- 
cular Weights. K. Rast {Z. physiol. Chem., 1923, 126, 100— 
119). — The first method is a modification of Barger’s micro-method 
(T., 1904, 85, 286). The modification consists in the fact that one 
single drop occupying two or three cm. of the capillary, of each of 
the two solutions that are to be compared — standard and unknown 
— ^Ls used. One of these drops is fixed at one end by being attached 
to the closed end of the capillary, and the other end of this fixed 
drop is observed at intervals, and changes in its position are noted. 
No change takes place if the solutions are isotonic. Full details 
are given of the method of filling the capillary tubes. 

The second method makes use of the high depression of the 
freezing point obtained when camphor is used as a solvent. By the 
use of micro-apparatus and of small quantities of the solvent, 
determinations may be carried out with about 10 mg. of material. 

W. 0. K. 

Electrovalency. I. The Polarity of Double Bonds. 
Thomas Martin Lowry (T., 1923, 123, 822 — 831). 

CcMirdination Compounds and the Bohr Atom. Nbvil 
Vincent Sidgwick (T., 1923, 123, 725—730). 
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SoijMFactorBMnenciiigCoH)i^tion. T, Mabtin Lowbt 
(Ohmw^ara Miustry, 1923, 42, 316— 319).-Co-onliimtion is the 
resMt of an attraction between ions which is similar, both in oriein 
and m its geometrical effects, to the forces which bind togefe 

'■ock-salt. In the compounds of Fe, 

■^T -1^+ + + + + + + + + + + + 

(A Rn, It, Pd, and Pt, six co-ordinated groups are just 
sufficient in number to complete the outer shell of electrons of the 
metal if each group shares one pair of electrons with the metal 
ammin^, such a« [Ir(NH 3 ),]Cl 3 and [Pt(NH 3 ),]Cl 4 , and the 
metalho oarbonyk, such as Mo(CO)„ Fe(CO) 5 , and NiiCO),, appear to 
owe thp formation and stability to this sharing of electrons. Whilst 
a deficiency of one, two, or three electrons can be tolerated readily, 
the surplus electron of potassium cobalticyanide is expelled with 
gr^t violence from the co-ordinated complex, giviim rise to the 
extremely stable cobalticyanide. 

^-ordination usually involves the attachment to a metal of more 
radicles than it can carry according to the old theory of valency. 
The theory of mixed double bonds ” allows this to be expressed 
by means of symmetrical formulse in compounds such as ferric 
acetate. 


Tautomeric ions, which can be written in tw^o ^^■ay8 since they 
possess two possible points of attachment for a hydrogen nucleus 
or an alkyl group, often give co-ordinated complexes in which 
multivalent ion is attracted to both points simultaneously. H. W. 


Coi^tution of Hydrates. I. Hydrates of Salt-like Com- 
pounds. Max E. Lembert {Z. physihal Ckern., 1923, 104, 101— 
146).— A theoretical paper in which, on the basis of a simple 
gwmetrical conception of co-ordination linking, such as that of 
Werner and Kossel, steric numbers have been deduced which 
determine, the possible co-ordination numbers for similar groups 
when added to a central atom. These steric numbers allow the 
drai^ng up of a system of the solid “ whole number ” hydrates of 
salt-like compounds, whereby the water molecules are arranged 
apart from the anion and kation. The mutual influence of the ions 
in hydrate formation is discussed in the light of Fajan's hypothesis, 
and tins is confirmed. The system has been drawn up in special 
cas^ for the chlondes, sulphates, nitrates, and hydroxides of metals 
and shown to be in keeping with facts. The lowest and highest 
hydrates in these groups can, with very few exceptions, be fitted 
into the system, and in the case of most of tlie exceptions, by means 
of a higher co-ordination number, which is shown to be likely 
these can also be brought into the system. J. F. S. 


Hldctrostatic Theory of Abnormal Liquids. Jakob J 
Bikeb^n {Z.physihal. Ckern., 1923, 104, 5,5— 73).— A theoreticai 
paper m which it is shown that when it is assumed that the molecular 
weights of the alcohols are normal, then the rules of Edtvos and 
van der Waals 8^6 w that they have a slightly abnormal surface 
tension and vapour pressure. Both these abnormalities can be 

12 * 
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explained by the assumption of the existence of an electric double 
layer on the surface of the alcohols. On the basis of this assumption, 
the thickness of the double layer is shown to be of ordinary molecular 
dimensions, and the potential spring has the same value as the 
electro-osmotically determined potential difference. The connexion 
of the anomaly with the power of the liquid to charge itself on 
contact with a foreign substance may be followed quantitatively. 
The connexion between the anomaly and the di-polar character is 
pointed out and the role of the partition of the dipoles in the 
establishment of the double layer is discussed. Since the Pictet^ 
Trouton constant is unquestionably determined from the vapour- 
pressure formulse, its unusual value in the case of the alcohols is 
explained by the present hypothesis. The abnormal viscosity and 
critical coefficients indicate the presence of large internal pressures 
which on calculation are found to have rational values. J. F. S. 

The Dschdhir of the Eighth, and the so-called Geber 
(Pseudo^Geber) of the Thirt^th Century. Edmund 0. von 
Lippmann {Chem. Ztg.j 1923, 47, 321 ; cf. Holmyard, this voL, ii, 
148 ; Partington, ibid .). — In reply to Partington’s criticism {loc. cit.), 
the author maintains that his disbelief in the authenticity of the 
Latin works ascribed to Geber, and of Avicenna’s De Aruma ” is 
well founded. A. A. E. 

Glass to Metal Joint. Merle L. Dun don (J. Amer. Chem. 
Soc., 1923, 45, 716 — 717). — A satisfactory glass-to-metal joint which 
is free from strain and capable of preserving high vacua may be 
made as follows. The glass tube is drawn out so that it fits easily 
for about 1 cm. into the copper tube. It is then coated with 
platinum and copper-plated over a length of 3—4 cm. by the usual 
electroMc method. The coppered end is then polished until it 
fits tightly in the copper tube. Then copper is electrolytically 
deposited over the copper tube, joint, and a short length of the 
glass tube, so that an air-tight copper sleeve is formed which is 
free from strain and strong. J. F. S. 


iDorganie Chemistry. 


Apparatus for Electrolytic Preparation of Pure Hydrogen. 

Gerhard Niese {Physihal. Z., 1923, 24, 12 — 14), — An apparatus 
for preparing pure hydrogen by the electrolysis of a 30^0 solution 
of chemicaUy pure sodium hydroxide employing pure nickel 
electrodes is described. A cylindrical anode surrounds a similar 
shaped cathode, and diffusion of oxygen from the former to the 
latter is prevented by the use of an auxiliary nickel cathode, having 
the form of a truncated cone. J, S. G. T. 
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Hydrogen Hexasulphide and the Solubility of Sulphur in 
the rersmphidee of Hydrogen. James H, Waltok and £abl L. 
Whuford (i7. Amer. Chm. 8oe., 1923, 45, 601—606).— The solu- 
bility of sulphur in hydrogen disulphide and hydrogen trisulphide 
has been determined at temperatures from — 34’72'^ to SS'S**. Both 
liquids dissolve large quantities of sulphur, the amount dissolved 
increasing very rapidly with increasing temperature up to '“1*45° 
and above this temperature much less rapidly. The solubility 
curve shows a well defined break at —1*45°, and at this temperature 
the liquid has a composition very close to that required for hydrogen 
hezasulphide, RgSg. It is found that if either sulphide is saturated 
with sulphur at a given temperature, the two resulting liquid phases 
have the same composition. The hexasulphide is stable at temper- 
atures below —1*45® and decomposes rapidly at higher temperatures. 

j. r. s. 

Solubility. VIU. Solubility Relations of certain Gases. 

Nelson W. Talor and Joel H. Hildebrand {J. Amer. Chem. 
Soc., 1923, 45, 682-d94; cf. A., 1919, ii, 392; 1922, u, 141).— The 
solubility of chlorine has been determined in heptane, carbon tetra- 
chloride, siUcon tetrachloride, and ethylene dibromide at various 
temperatures from 0° to 40°. The following values are recorded 
in g. per g. of solvent : heptane at 0°, 0*2036 ; silicon tetrachloride 
at 0°, 0*131; carbon tetrachloride 0°, 0*156, 19°, 0*0848, 40°, 0*0433; 
ethylene dibromide 20°, 0*0813, 40°, 0*0469. These data together 
with other data on the freezing-point depression in liquid chlorine, 
are discussed in the light of the theory of solubility previously 
put forward, and shown to be in accordance with the earlier pre-* 
dictions. Solubility data for hydrogen, nitrogen, carbon monoxide, 
oxygen, methane, carbon dioxide, nitrous oxide, chlorine, carbonyl 
chloride, niton, and actinium emanation are summarised and their ’ 
theoretical relations discussed. J. F. S. 

Bebavxour q1 Ozone. E. H. Riesbnfeld {Z. Ekktroehem., 
1923, 29, 119 — 121). — A resume of the recent w'ork on the prepar- 
ation of pure ozone, its boiling point, critical constants, critical 
behaviour, and thermal equilibrium. J. E. S. 

Sulphur Trioxide. A, Berthoud {J. Chim. Phys., 1923, 20, 
77 — 86). — Several physical properties of sulphur trioxide have 
been investigated. The following values are recorded : m. p. 
16-85° £0*02° ; b. p. 43*84° /733*2 mm,; vapour pressure of the 
liquid 24°, 240*5 mm., 25°, 253*5 ; 27 8°, 302*0 ; 30*45°, 352*0; 
34-8°, 454-0; 37*8°, 534 7; 41*4°, 643*7 ; 43*68°, 726*5; 45*6°, 
796*3 ; 47*8°, 887*2 ; by interpolation from these figures, the boil- 
ing point at 760 mm. is 44*52° ; critical pressure, 83*8 atms. ; critical 
temperature, 218*3°; 1 . 9255 ; 1 . 9940 ; ^ 1.8819; d« 1*8588; 

^ 1*8336; d« 1*8090; d“ 1*7812, and d“ 1*7752, The orthobaric 
density of liquid and gaseous sulphur trioxide has been determined 
nearly up to the critical point, and the critical density found to be 
9*633. The surface tension measured by the capillary rise is found 
to be 19°, 34*17; 44*9°, 29*47, and 780°, 22-63. The association 

12*-2 
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constant calculated from these figures by the E5tvoB method has 
the values 1*52 and 2 '00 » respectively. The van der Waals constants 
are calculated to 6—0*002684 and o=0’01629. The observations 
made show that p-sulphur trioxide is not a simple polymeric modi- 
ficatioa of the a-variety, but probably an indefinite hydration 
compound. The law of rectilinear diameters could not be confirmed 
with sulphur trioxide. J. F. S. 

The Halides of Tellurium. M. Damikns [Ann. Ckim,^ 1923, 
19, 44 — 119). — The author’s work on tellurium iodide (A., 1921, 
ii, 110, 257, 399) and bromides (A., 1921, ii, 546, 636) is republished, 
together with similar work on the chlorides. The dichloride is 
oidy stable in the gaseous condition or in solution and in equilibrium 
with its decomposition products, tellurium and the tetrachloride. 

In the solid state, it dissociates into a solid solution of the element 
in the tetrachloride. In ethereal solution, it absorbs bromine and 
iodine, yielding substances which appear to be the chlorobromide 
and chloroiodide, respectively, but it was not found possible to 
isolate either of these. The dibromide, however, on addition of 
iodine under similar conditions, yields a bromoiodido which may 
be ciystallised from the solution. The methods used in the work 
were those of thennal analysis in conjunction with the study of 
the composition of the vapour obtained from mixtures of known 
composition. H. J. E. 

Determination of the Vapour Pressure of Metallic Arsenic. 

Shutkichi Horiea [Proc. K. Akad. Weknsch. Amsterdam, 1923, 75, 
.387 — 394). — The vapour pressure of the grey modification of arsenic 
and its liquid have been determined over the temperature ranges 
450 — 815° and 808 — 853°, respectively, by the same method as that 
used by Smits and Bohkorst (A., 1916, ii, 317)in the examination 
of phosphorus. The following values are recorded : solid, 450°, 
0*026 atm.; 500°, 0'076; 550°, 0-222; 604°, 0*785; 615*5°, 0-997; 
658°, 2-392; 697°, 4 85; 741°, 9'7; 772°, 16’9; 790°, 22*3, and 
815°, 33-6; Uquid, 808°, 34*2 atm.; 817°, 35-7; 830°, 38-1; 843°, 
40*5; 850°, 41*6, and 853°, 42*2. Extrapolation of the vapour- 
pressure curves gives the melting point as 817 — 818° at the corre- 
sponding pressure of 35*8 atm. The molecular heat of sublimation 
has been calculated to 33-6 Cal., the molecular heat of vaporisation 
of the liquid is 11*2 Cal., and the molecular heat of fusion is 22-4 Cal. 
Attempts to measure the vapour pressure of the black modification 
of arsenic failed owing to the rapid conversion of this substance 
into the grey modification at the temperature of the experiment. 

J. F. S. 

Preparation of Anhydrous Halides. Giuseppe Oddo and 
Ugo Giachery (Gazzetta, 1923, 53, i, 56— 63).— Oddo and Serra 
(A., 1900, ii, 74) showed that arsenic, antimony, and bismuth tri- 
chlorides may be readily prepared by heating the corresponding 
oxides in a reflux apparatus with sulphur monochloride. In the 
modification of this method now proposed, arsenic trichloride is 
obtained by passing a stream of chlorine through a heated mixture 
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of arsenious oxide and powdered sulphur. The tribromide and 
triodide are ;^pared by heating a mixture, in stoicheiometric 
proportions, of arsenious oxide with sulphur and the halogen. The 
preliminary preparation of the sulphur monochloride is thus avoided. 

T. H.P. 

Preparation and Properties of Pure Graphite. M. Pibaxi 
and W. Pehse {Z. Elekirochem,, 1923, 29, 168— 174).— Filaments 
of artificial silk were carbonised under slight tension for about 
twenty hours in an atmosphere of coal gas, the final temperature 
^attained being 500'^, and then at 2200 — 2500® in hydrogen. The 
^ash content of the resulting filaments was about 0’3%. The fila- 
ments were then made incandescent at temperatures ranging from 
1600® to 2000®, when surrounded by either gaseous or liquid carbon 
compoimds. The former included hexachlorobeuzene at 3 mm. 
mercury pimure, light petroleum under pressure of 3 to 30 mm. 
mercury, and carbon tetrachloride at 15 mm. pressure. The liquids 
used included light petroleum and carbon tetrachloride. Graphite 
was by this treatment deposited on the filaments, until their dia- 
meters were from 0 2 to 0 3 mm., corresponding with 200 to 300 
times their initial diameters. The filaments were finally heated 
for about half an hour at about 3500® in carbon monoxide. The 
chemical, crystallographic, mechanical, thermal, and electrical 
properties of the resulting filaments are detailed, attention being 
diluted more particularly to the fact that the filaments can be 
bent like lead. J. S. G. T. 

Some Properties of Graphite. K. M. Burns and G. A. 
Hulktt [J. Arner. Chem. Soc., 1923, 45, 572 — 578), — The densities 
of natural graphites from Ceylon, Alabama, and Pennsylvania, 
Acheson electrode graphite, and carbon produced by the explosion 
of graphitic acid, have been determined by the liquid immersion 
method. The denrity of pure natural graphite is about 2*20 and 
that of Acheson graphite about 2*30. Carbon produced by the 
explosion of graphitic acid has a density of 2*215, and is therefore 
probably graphite. Samples of graphite originally showed no 
drift or increase in weight with time after immersion in the liquid. 
The natural graphites, however, after being swelled, or increased 
in volume by treatment with fuming nitric acid and heat, showed 
remarkable drifts. Pressure was used to hasten the completion 
of the drift. The tendency to drift was largely destroyed by a 
severe compression of the swollen material previous to the deter- 
mination of density. J. F. S, 

Oxidation Processes by Means of the Carbon Model. 0. 
Mbybrhop and H, Wkber {Biockem. Z., 1923, 135, 558--575),— 
The authors have studied the self-oxidation of charcoal in alkaline 
solution. Animal charcoal suspended in dilute alkali takes up 
oxygen continuously with formation of carbon dioxide. The 
velocity of oxidation is increased 60% by replacing the air by 
oxygen. The respiratory quotient (BQ) lies in all cases between 
0*5 and 1*0 and the heat evolved is 4 cal. per c.c. of oxygen used. 
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The temperature ooefiBcient for a 10® rise of temperature is about 
1*75. The seli-oxidation is a sxirfaoe effect and is inhilnted by 
various iu:ethanes to different extents; the inhibitioii is due to 
displacement of the adsorbed substance from tbe surface, t^e 
adsorbed hydroxyl-ion being uninfluenced. The degree of oxidation 
is proportional to the amount of hydroxyl-ion adsorbed. Among 
the usual physiologically important unite, only the amino-acids 
are rapidly oxidised by charcoal. Hexose-phosphorio acid is 
slightly oxidised to carbon dioxide, but dextrose, Ijevulose, and 
lactic acid are not. H. K. 

The Structure of Silicon. Hans KCstner and H. Rbmt? 
{Physikal. 1923, 24, 25 — 29). — X-Ray analyses of the respective 
crystal structures of five varieties of silicon containing from 2*7 to 
72% of silica indicate that all conform to the diamond type of 
structure previously found by Debye and Scherrer {ibid., 1916, 
17, 277). The length of side of the elementary cubical crystal 
cell is 5*4204:1:0*00016 A. The X-ray spwtrum of “ amorphous ” 
silicon containing 72% of silica was identified with that of natural 
quartz. In all cases, spectra having sharp lines were obtained. 
The different chemical activities of varieties of silica are due solely 
to differences in the ratio of surface to mass of the sample. 

J. S. G. T. 

The Anunines of Silicic Acid. Robert Schwaez and Adolf 
Mathis (Z. ariorg. Chem., 1923, 126, 55— 84).— The only ammine 
of silicates described in the literature is CuO,2SiO^,2N^ by Schiff, 
but the method of preparation and the analysis given are not 
satisfactory. The present authors describe the preparation of the 
metasilicates of copper, silver, zinc, lead, nickel, and cobalt. 
Analysis gave too high values for the SiOg-ion, this being attributed 
to adsorption of silica from solution ; precipitation from very dilute 
solutions is advisable. The following ammines were prepared : 
CuSi08,2H20,NH3; CuSi03,H2^0,NH3 ; CuSi03,2H20,2NH3 (at 

-16®) ; Ag3Si03,2H20,2NH3 ; Znfe03,H20,NH3 ; 2PbSi03,2H,0,NH, ; 
NiSiOj^sO-NH,; CoSiOj.HjO.NH,. The addition, therefore, is 
confined to one or two molecules of ammonia. It is only in the 
case of the copper salt that cooling increases the number of mole- 
cules of ammonia added ; in other cases, the cooling merely accelerates 
the addition. ^ Attempts to add ammonia to the anhydrous salts 
did not succeed, hence the molecular bound water is regarded as 
an essential part of the silicates, which influences their chemical 
reactions. Anhydrous zeolites, however, unite with ammonia 
^fceadily. W. T. 

Separation of Radium from Other Elements. U. Cialdea 
{QazzeUa, 1923, 53, i, 42 — 48). — ^To recover radium bromide 
accidentally dropped on the pavement, the sweepings and washings 
of the pavement were evaporated on a water-bath and the r^idue 
was mixed and fused with a mixture of 2 parte of sodium carbonate, 
2 paitg q| potassium carbonate, and 1 part of sodium nitrate. 
These i^lte carry into solution the radium, which may then be 
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redovBied completely by the precipitation of barium sulphate, this 
being aocompanied by total precipitation of the radium. Radium 
is afo precipitated, to some extent, together with siliea, with the 
sulphur of ammonium polysulphide, etc. ; ferric salts are r^uced 
to the ferrous condition by radium. T. H. P. 

Electrolytic Production of Alkali Chlorates, Employing 
Magnetic Iron Oxide as Anode. G. Grubb and F. Pfundbr 
(Z. Elektrockem.f 1923, 29, 150 — 163). — ^When neutral solutions of 
alkali chlorides are electrolysed with a view to the production of 
chlorates, employing magnetic iron oxide as anode, the current 
efficiency of the process is less than when a platinum anode is used, 
partly owing to catalytic decomposition at the anode of the 
hypochlorous acid produced to hydrochloric acid and oxygen. In 
acid solution at from 60 — 70'’, with an anode current density of 
from O'Ol to 0*015 amp. per sq. cm. employing a magnetic iron 
oxide anode, the yield of chlorate is 85% to of the theoretical 
value calculated from the current. The process of electrolysis of 
solutions of alkali hypochlorites and of free hypochlorous acid is 
the same, whether a platinum or magnetic iron oxide anode be 
employed. In cold, neutral solution, the main electrolytic process 
is represented by GClO'+SH^O+e© — ♦ 6H*-f2C103'+4Cl'-f30. 
In hot acid solutions, chlorate is produced principally in accordance 
with the secondary reaction 2HCl0+NaC10 NaC10.d-2HCl. 

J. S. G. T. 

The Hydrogen Sulphates of the Alkali Metals and Am- 
monium. Horace Barratt Dunmcliff (T., 1923, 123, 731 — 
738). 

Electrolytic Preparation of Alkali Permanganate by Anodic 
Solution of Maganese under the Influence of Superinwosed < 
Alternating Cmrent. G. Grubb and H. Mbtzger (Z, m^(h 
ckem.y 1923, 29, 100 — 105). — The electrolytic preparation of potass- 
ium permanganate by the anodic solution of metallic manganese 
in a solution of potassium carbonate has been investigated, and it 
it found that at the ordinary temperature the process takes place 
with a very unsatisfactory current yield (20o — 29*1%). The 
imposition of alternating current on the manganese anode improves 
the current yield, but only very slightly (32%). An increase in 
the current yield is found to occur \vith medium alternating current 
densities, whilst with a high alternating current density the current 
yield falls below that of the simple direct current electrolysis. The 
different actions brought about by the superimposed anodic alter- 
nating current are di^ussed, and it is shown lhat the favourable 
action of the alternating current in the preparation of potassium 
permanganate consists in the opposition of the alternating current 
to the removal of alkali from the anode layer. The reduction of 
the current yield with high alternating current densities depends 
on the depolarising action of this ciurent, which results in the 
formation of manganate rather than permanganate. J. F. S. 
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Fbase Relations in tlie System, Sodamide-Potassamide, 
as ^termined irom Melting-point Curves. Chabx^sr A, 
KBAtJS and Eustacb J. Cmr {J, Amer, Ohem, Soc.^ 1923, 45, 712— 
715 )^ — The melting-point diagram of the system sodamide^-potass- 
amide has been obtained by the method of thermal analysis. The 
diagram indicates the existence of a compound between one mole- 
cule of sodamide and two molecules of potassamide, NaNHj, 2 KNH 2 , 
having a transition point at approximately 120°. The eutectic 
between the compound and sodamide lies at a point corresponding 
with 33 moi.% of potassamide at a temperature in the neighbour- 
hood of 92°. The flatness of the melting-point curve of the com- 
pound indicates that it is largely dissociated in the melted mixture. 

J. F. S. 

The Properties of Ammonium Nitrate. V. The Reciprocal 
Salt-pair, Ammonium Nitrate and Potassium Chloride. 

Edgar Philip Peeman and Horace Leonard Saunders {T., 
1923, 123, 841—849). 

Heteromorphism of Calcium Carbonate. Marble, Syn< 
ihetic and Metamorphic. IHaurice Copisarow (T,, 1923, 123 
786—796), 

Heteromorphism of Calcium Sulphate, Alabaster and its 
Synthesis. Maurice Copisarow (T,, 1923, 123, 796—799), 

Tricalcium Phosphate, ^milb Luce {/. Pham. Chin,, 1923, 
27, 214 — 216). — Tricalcium phosphate, when properly prepaid and 
dried at 100°, should not lose more than 5% of ite weight when 
incinerated at a red heat. Several samples examined by the author 
yielded up to 20% loss on ignition indicating the presence of hydrated 
dicalcium phosphate in the substance, which was confirmed by the 
relative solubility of the samples in water and in ammonium citrate 
solution, W. P. S. 

[Molecular Volumes of] The Selenides of the Metals of the 
Alkaline Earths. Pr. A. Henglein and K. Roth (Z. anarg. 
Chem., 1923, 126, 227— 236).— The linear relation between the 
molecular volumes of inorganic compounds of similar ciystalline 
form and constant magnitudes characteristic of their kations or 
anions (A., 1922, ii, 260) is shown to hold also for the selenides of 
calcium, strontium, and barium. These selenides were made by 
reduction of the corresponding selenates in a rapid stream of dry 
hydrogen at 400° for the calcium compound, at 600° for the strontium 
compound, and at 500° for the barium compound. The essential 
condition for success is the removal of the water formed before it 
has time to decompose the selenide. 

The selenides are microcrystalline, white solids of cubic habit, 
which become coloured on exposure to air and decompose in 
water. Their densities were determined in a volumenometer con- 
taining hydrogen, and the following values are recorded : calcium 
selenide, 3*57 ; strontium selenide, 4*38 ; barium selenide, 5*02. 
The distances between the atoms in the crystals are calculated 
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from tiw molecular volumes and shown to agree with Brtgg’s 
figures. 

Attempts to prepare the corresponding tellurides were unsuccessful. 

H. H, 

The Structure of the Sulphides of Magnesium, Calcium, 
Strontium, and Barium. Svbn Holoebsson (Z. anorg, Chm., 
1923, 126, 179—182). — The lattice constant and the lattice structure 
of these salts were examined by the Debye-Scherrer method. They 
are all cubic ; the unit cube containing 4-4 atoms, t.e., four mole- 
cules. The results are tabulated. W. T. 

The Brittleness of Ihter-metallic Compounds. G, Tammane 
and K. Dahl {Z. anorg, Chem., 1923, 126, 104 — 112). — Pure metals 
and mixed crystals are plastic, this being due to the presence of 
gliding surfaces ; intermetallic compounds, on the other hand, are 
brittle, this being due to a decrease in the number of gliding planes 
and to an increase in the tendency to fracture. Inter-metallic 
compounds were investigated at different temperatures by subjecting 
them to a sudden blow and to a high pressure. The authors found 
that almost all the compounds at the ordinary temperature show 
gliding planes and fractures. No gliding planes were found in the 
case of the alloys CuMg 2 > FeSb^, Zn 3 Sb, ZnSb, and FeSi. 

Metallic compounds such as CujSn which are characterised by good 
cleavage lose this property at higher temperatures and they become 
plastic. All the compounds investigated become plastic at a 
temperature about 50° below their melting point. W. T. 

The Roasting Reaction Process of Copper. Equilibria in 
the System Copper-Sulphur-Oxygen. W. Rein debs and F. 
Goodbiaan {Z. awrg. Chem., 1923, 126, 85—103; cf. A., 1915, 
773). — An application of the static method to the elucidation of 
the mechanism of the metallurgy of copper. W. T. 

Composition of Copper Hydroxides. L. Losana [QazzeUa, 
1923, 53, i, 75 — 88), — ^The composition of the various hydrates of 
cupric oxide has b^n investigated by several methods, including 
that devised by Cohen for determining transformation pointe 
(A., 1894, ii, 340). The results obtained show that dehydration of 
normal cupric hydroxide takes place in two distinct ways, according 
as it occurs in presence of a liquid or with the dry compound. In 
the former case, the dehydration is marked by the formation of tiie 
definite compounds, 3CuO,HjO, 4CuO,HjO, and SCuOjHjO. The 
loss in weight at various temperatures and the va^ur-pressure curve^ 
show that loss of water by the dry compound is accompanied by^ 
formation of the above hydrates and, in addition, of 60n0,Hj0 
and 7CuO,HjO. The compound SCuOjHjO loses water when 
heated to redness, but the magnitudes of the losses are not sufficiently 
constant to indicate the formation of further definite compounds. 

The pronounced accelerating effect of alkali on the readmees with 
which the dehydration occurs is confirmed, and it is found Ibat 
basic salts exert an opposite infiuence, In some instances, loss of 
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water, although with very low velocity, occurs at temperatoies 
below the true temperatures of dehydration. 

The various hydrates mentioned may be regarded as definite and 
moderately stable compounds. T. H, P. 

Mercury Cleansing Apparatus. Augustus Edwabd Dixon 
and Jambs Lyttle McKee (T., 1923, 123, 895—897). 

Separation of Mercury into Isotopes in a Large i^paratus. 

William D. Harkins and S. L. Madorsky {J. Amer. Chem. Soc.^ 
1923, 45, 591 — 601). — partial separation of the isotopes of 
mercury has been obtained by evaporation in a vacuum in a large 
steel apparatus. A difference in density of four hundred and 
eighty parts per million between the light and heavy fractions is 
found, and the atomic weight of the fractions differs by O'l unit. 
This has been secured, without other cooling than that given by ice, 
in two hundred and sixty-eight hours of operation of the apparatus, 
which holds 2*5 kg. of mercury, together with thirty-seven hours 
of operation of the small glass apparatus used in earlier work (A., 
1922, ii, 295). The weights of the end fractions were 3*8 g. for the 
heavy fraction and 4 4 g. for the light fraction. The increase in 
the atomic weight of the heavy fraction is 0’052, and the decrease 
in atomic weight of the light fraction is 0'440 rmit. A multiple 
unit apparatus which would give the same separation in about 
thirty hours has been designed. A set of emves is given to show the 
relation between the increase in density of an isotopic mixture 
and the cut. These curves exhibit one curvature when the amount 
of the heavier isotope is less than 50%, and the opposite curvature 
when the amount is greater than 50% and a point of infiection 
when the heavier isotope constitutes exactly 50% of the mixture. 
When several isotopes are present, there may be several points of 
inflection in the curves. J. F. S. 

Action of Mercuric Oxide on Sulphur Monochloride. 

Giuseppe Oddo and Ugo Giachery {Gazzettai 1923, 53, i, 63 — 64). 
— The reaction, 2HgO -f 2 S 2 CI 2 = 2HgCl2 + SO 2 + 3S, occurring 
when mercuric oxide is added gradually to sulphur monochloride, 
proceeds with great rapidity and is accompanied by the development 
of a large amount of heat. The yield of mercuric chloride is almost 
theoretical. T. H. P. 

Rare Rarths. XIV. Preparation and Properties of Metallic 
Lanthanum. H. 0. Kremers and R. G. Stevens [J. Amer. Chem. 
Soc.j 1923, 45, 614 — 617). — Metallic lanthanum is bkt prepared by 
the electrolysis of fused lanthanum chloride in a graphite crucible 
which serves as cathode by a current of 40 — 50 amperes at 7 — 8 volts. 
Small quantities of potassium fluoride and sodium chloride were added 
to the fusion during the electrolysis to maintain proper fluidity. The 
metal, which usually contained some carbide, was washed with 
water to remove aU adhering salts and carbide, and was then 
remelted in a graphite crucible under a flux of pure calcium chloride. 
The metal thus obtained was free from all other metals, and gave 
no odour of a carbide decomposition when treated with water. 
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When the electrolysis was carried out in iron crucibles, the product 
always contained this metal, but electrolysis with a tungsten 
cathrae gave a metal which did not contain tungsten. Pure 
lanthanum is readily attacked even by dry air; it melts at 826'^, 
and has the following physical properties : 6' 1598; Brinnell 

hardness (500 kg.), 37 ; heat of combustion 1045 cal. per g. ; kindling 
temperature 445°. The pure metal is not pyrophoric. Its alloys 
with iron are much harder than the pure metal and are not 
pyrophoric. J. F. S. 

Ceric Perchlorate. Fr. Fighter and Ernst Jennt {Hdv. 
Chim. Ada, 1923, 6, 326 — 329). — Dilute solutions of ceric per- 
chlorate can be obtained by dissolving freshly precipitated ceric 
hydroxide in 50% perchloric acid, or by the interaction of ceric 
sulphate and barium perchlorate, but the best method is by the 
electrolytic oxidation of cerous perchlorate, using a 27% solution 
with 22% of free perchloric acid. In nine hours, using a current of 
O'Ol ampere per sq. cm. at 30°, more than 96% of the cerous salt is 
oxidised. When the orange-red solution is heated, it gradually 
decomposes, forming the cerous salt with evolution of oxygen. 
On dilution of the concentrated solution with water, a yellow, 
basic salt is precipitated. When only a slight excess of perchloric 
acid is present, a basic salt can be obtained by mercly wanning the 
solution on the water-bath. It was obtained, mixed with some 
cerous salt, in the form of aggregates of line needles having the 
composition Ccg” 03(0104)2,121120, the amount of water of hydration 
being, however, uncertain, E. H. R. 

The Ternary System, Alumiiuiim-2!inc-Tin. I. The 
Binary Systems, Tin-Zinc and Aluminium-Tin. E. Ceepaz 
{Giom. €him. Ind. AppL, 1923, 5, 115 — 122). — Thermal analysis 
of the system zinc-tin, gives results which agree with those of 
Heycook and Neville (T., 1897, 71, 392) and indicate that these 
metals form no compounds, but that, at high temperature at 
least, a solid solution exists containing about 5% of tin. With the 
system aluminium-tin, thermal analysis, micrographic examination, 
and measurements of the hardness yield results indicating the 
existence of neither compounds nor mixed crystals. 

Measurements of the values of E of the cell ZnxSn(i^^)|N — 
H2S04|normaI calomel electrode, give — 0’28 volt as the potential 
of pure tin with respect to hydrogen. In the neighbourhood of 
pure tin, the potential rises rapidly to that of zinc, this value being 
laalntained almost constant for all the other alloys. For alloys 
highly concentrated in tin, solid solutions may be formed, but under 
the conditions employed not more than 5% (2'8 atom %) of tin can 
dissolve in the zinc (cf. Herschkowitsch, A., 1898, ii, 582). 

Similar measurements have been made with, the cells Al*Sn(ij)| 
OIN — KAI(S04)2|normai calomel electrode and AltSn(i_i)| 
10%KC1[A1. The results obtained confirm Kremann’s statement 
that the potential of aluminium is greatly influenced by the previous 
treatment of the surface of the metal {Z. MetaUkunde, 1920, 12, 
289). The value, — 0*827 volt, for the potential with respect to 
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hydrogen of aluminium with a knife-scraped surface, agrees with 
iGemann’s result. In all cases, the maximum value obsenred 
immediately after immersion of the metal diminishes rapidfy to 
about 0-2 volt; such diminution cannot be ascribed to polarisation 
phenomena rather than to the formation of a surface layer. For 
aluminium-tin alloys, the potential throughout almost the whole 
range of concentration is virtually constant and higher than that 
of aluminium. On the assumption that the potential of alloys 
of the eutectic type is regulated only by that of the less noble 
metal, the potential of the aluminium in these alloys would be 
—1*139 volt. This value is sensibly below that obtained by 
Kremann with aluminium amalgams, namely —1*3 volts, and this 
author’s suggestion that an aluminium-mercury compound, less 
noble than aluminium itself, is formed, is not applicable in the present 
case, as no compound or new crystalline form is detectable. 

T. H. P. 

The Fall in Conductivity of Aluminimn Chloride during 
Melting and the Constitution of the Halides of Alununiuxn. 

Wilhelm Biltz and Aethuh Voigt [Z, anorg, Chem.f 1923, 126, 
39 — 53). — The molecular volumes of the solid aluminium halides 
do not show a linear relationship (cf. A., 1922, ii, 506), the 
abnormality being caused by the chloride. The molecular volumes 
of the molten halides, obtained from a determination of their 
densities at the boiling point, show a linear relationship when 
plotted against the molecular volumes of the solid potassium salts. 
The molecular state of aluminium chloride in the crystalline form 
differs from that of the molten salt, the molecules in the former being 
held together by stronger forces; this is also shown by its high 
melting point. The densities and molecular volumes determined 
were as follows. Aluminium chloride, molten 1*33, mol. vol, 
100, solid 2*44, mol. vol. 54*7. Aluminium bromide, molten 
2*26, mol. vol. 118 ; solid 3*01, mol. vol. 88*7. Aluminium of 
iodide, molten 2*78, mol. vol. 147 ; solid 3*98, mol. vol. 102*5. 

The electrical conductivity of crystalline aluminium chloride 
increases with the temperature from a zero value to a maximum 
of 10^ reciprocal ohms ; on melting it suddenly falls again to zero, 
and increases gradually with increasing temperature to 10'^ 
reciprocal ohms. Tliis is attributed to the ions Al'^ *■ and (AlClg)“ 
in the crystals; on melting these combine to form the molecules 
(Al^Clj). The bromide and chloride of aluminium are non- 
conductors in the solid state, W, T. 

Basic Aluminium Sulphate. F. S. Williamson {J, Physical 
Chm., 1923, 27, 284 — 289). — ^The formation of basic aluminium 
sulphate has been investigate. It is shown that when 2 — 4 g.-mols 
of sodium hydroxide are added to 1 mol. of potassium alum, the 
precipitate has a constant composition which corresponds with the 
formda Al2(S04)3,(Al203)4,15H20, The substance, (AI[OH] 3 ) 4 ,H 3 S 04 , 
obtained by ScWumberger on adding five molecules of pota^um 
hydroxide to 1 g.-mol. of potash alum is a mixture, b^ause too 
large quantities of alkali hydroxide were added. The substanctj 



IHOBGAiriO OHEIOSTBT. 


ii. m 


Alj(S04)i,(Al,0a)4,15IL0 loses less than 10% of its water when 
kef^ over concentrated sulphuric acid at the ordinary temperature. 
Praotioally all the water is expelled by heating at ISO^’i but less 
than one-third of it is taken up again at lower temperatures, so 
the substance is not a reversible hydrate. J. F. 8. 

Anodic Forxxmtion of a Perchloride of Mar^anese. Alan 
Newton Campbell (T., 1923, 123, 892—894). 

General Colloid Chemistry. V. Connexion between Con- 
stitution and Stability of Iron Oxide Sols. Wolfgang Patjli 
and Georg Walter [KoU, Chem, Beikejte, 1923, 17, 256—293; 
cf. A., 1921, ii, 246, 700; 1922, ii, 149).— The constitution of ferric 
oxide sols which had been subjected to prolonged dialysis has 
been determined by physico-chemical analysis. The complexes 
increase in size on prolonged dialysis, due to an increase in the 
number of neutral ferric hydroxide molecules associated with them ; 
this number in no case is leas than about one hundred and forty. 
The number of elementary complexes per c.c., Z, has been calcul- 
ated from the chlorine-ion concentration, Cci, the molecular weight, 
U, the density, 8, and the average-diameter, d, of the particles by 
means of the formula Z^A-Cci/IOOO, where N is the Avogadro 
number and rf=2V3if/4FSiV. The following values of the four 
sols examined are recorded : I. 33 Fe(OH) 3 , 4 * 5 Fe 001 *Fe 07 Cr, M~ 
4000, 2=9-4x1018 and d{fifx) 1*3; II. 60Fe(OH)3,6FeOCl*FeO7Cr, 
Jlf=7000, 2=4*4x1018, d=l*6; III. 70Fe{OH)3,4FeOCbFeO7Cl', 
if=8000, 2=3*0X1018, (i=l-7; IV. l30-5Fe(OH)3,3-5FeOCFFeO7Cr, 
3f=14600, 2=3*6x101’, d=2’0. These sols are evidently below 
the limits of ultramicroscopic visibility. On dilution, the sols 
undergo a slight reduction in size. The degree of dissociation 
calculated, for the three sols examined, by means of the ratio 
Oct : wci> where is the total chlorine concentration, is the same . 
for all three cases. Investigation of changes brought about by 
ageing and by dilution, both of which result in an abnormal increase 
in the mobility of the colloidal ion and of the conductivity, shows 
that in both cases the change is due to the same cause, namely, an 
increase in the number of ions. The tendency to this change 
appears to become less the longer the sol is dialysed. The experi- 
ments show that ageing is a necessary condition for the formation 
of smaller particles. The addition of sulphates and similar salts 
to the sols causes coagulation, with the formation of in;M)luble 
precipitates. The anomalous action of typical electrolytes which 
only cause precipitation when they are present in concentrations 
nearly equivalent to that of the total chlorine is explained by an 
equilibrium between the free chlorine-ions and the chlorine bound 
in the complex. The precipitated sol is a complex double salt, a 
chloro-sulphate, which is rich in sulphate and poor in chlorine. 

J. F. S. 

The Recent Formation of Blue Basic Ferrous Ferric Phos- 
phate (Vivianite) on and in the Clods of an Arable Soil. Her- 
mann Kunz-Krause (Her. Deut. pham. Oes., 1923, 33, 20— 
25). — A greyish-blue to dark blue coloration was found on, and 
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extending in some caeos to a depth of several centimetre^ in, the 
clods of arable land in the neighbourhood of Dresden. The coloured 
material was soluble in hydrochloric acid, and both ferrous and 
ferric iron and phosphoric acid were found in the solution. The 
coloration is therefore ascribed to the presence of blue basic ferric 
ferrous phosphate fwianite) formed from colourless ferrous phos- 
phate, Fe 3 (P 04 ) 2 ,S^ 0 , by oxidation in air. The conditions 
governing the formation of this substance from femi^ous minerals 
and phosphoric acid, produced probably by the oxidation of organic 
phosphorus, its transport in solution in carbonic acid, and its 
reprecipitation by oxidation to the blue basic compound in the soil, 
are discussed. G. F. M. 

Comparison of the Atomic Weights of Terrestrial Nickel 
and Meteoric Nickel. II. Analysis of Nickeloiis Chloride. 

Gregory Paul Baxter and Frank Arthur Hilton, jun. {J. 
Amer. Chem. Soc., 1923, 45, 694 — 700). — The atomic weight of 
nickel has been redetermined with material of terrestrial origin 
and also with material extracted from the Cumpas meteorite, 
The determination with both kinds of material has been made 
by means of the ratios NiClg : 2Ag and NiClg : 2AgCl, both being 
made nephelometrically. In the case of the ratio NiClj : 2Ag, six 
determinations were made with terrestrial nickel, and the value 
of the mean ratio was found to be 0*600730, the extreme values 
being 0*600746 and 0*600713, whilst for four experiments with 
meteoric nickel the mean value is 0*600726, the extreme values 
being 0*600741 and 0*600716. In the case of the ratio NiCU : 2AgCi 
two experiments w*ere made with terrestrial nickel, and the mean 
value was found to be 0*452118, whilst three experiments with 
meteoric nickel gave 0*452142 as the mean value of the ratio. 
The value of the atomic weight of nickel from both sources is 
therefore the same, namely, 58*70 (Ag— 107*880, Cl=35‘458). The 
mean of the present value and those of Kichards and Cushman 
(A., 1899, ii, 488), 58*68, and Baxter and Parsons {Utid., 1921, 43, 
507) is 58*69 (see also A., 1898, U, 288). J. F. S. 

Specific Gravity of Anhydrous Nickelous Chloride. Deter- 
miziation of the Specific Gravity by Displacement of Air. 

Gregory Pactl Baxter and Frank Arthur Hilton, jun. {J. 
Amer, CHem. Soc., 1923, 45, 709— 702).— The specific gravity of 
anhydrous nickel chloride has been determined by displ^ement of 
air and also by displacement of toluene. In the former case, the 
value 3*52 is obtained and in the latter 3'54. The latter value is 
to be preferred. The experiments also indicate that anhydrous 
nickel chloride does not adsorb appreciable quantities of air. 

J. F. S. 

Equilibrium in the Systems Nickel Chloride, Cobalt 
Chloride, Cupric Chloride-Hydrochloric Acid-Water. H. W. 

Foote {J. Amer. Chem. Soc., 1923, 45, 663 — 667). — The solubility 
of the chlorides of nickel, cobalt, and copper (cupric) has been 
determined at 0® in water containing various concentrations of 
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hydrochloric acid (0—40%). Cupric chloride has been similarly 
e^uunined at 25*’. . The composition of the liquid and solid phases 
has been ascertained at each point, and it is shown that cupric 
chloride forms a single additive compound with hydrochloric acid, 
at 0°, namely, CuO^rHCl^SH^O ; nickel chloride yields a dihydrate 
and a tetrahydrate in addition to the usual hexahydrate, whilst 
cobalt chloride yields only a dihydrate in addition to the hexa- 
hydrate. J. P. S. 

Constitution of Aqueous Chromic Acid Solutions. Pbied- 
RICH Attbebach [Z. amrg. Ckem., 1923, 126, 54). — In reference to 
Dhar’s paper (A., 1922, ii, 382), it is stated that the dissociation 
constant of the first stage of ionisation of chromic acid is extremely 
large, but in the second stage it is only 4—8 X ICT^. W. T, 

The Hydrates of Molybdenum Trioxide. Gustav F. Huttig 
and Bruno Kureb {Z. anorg. Chem., 1923, 126, 167— 175).— The 
existence of hydrates of molybdenum trioxide was investigated 
by means of the Huttig tensi-eudiometei' (A., 1921, ii, 195). The 
yellow precipitate obtained from a nitric acid solution of ammonium 
molybdate was shown to be the dihydrate Mo03,2H20. A mono- 
hychate, MoO^iHgO, was also shown to exist. Ad^rption com- 
pounds were also indicated {cf. A., 1922, ii, 773). No stable hydrates 
of chromium trioxidc were indicated. W. T. 

Production and Characteristics of the Carbides of Tungsten. 
lyiABT R. Andrews (/. Physical Chem., 1923, 27, 270—283).— 
The reaction between incandescent tungsten filaments and naph- 
thalene vapour has been investigated. The occurrence of two 
inflection points in the resistance-composition curve shows the 
existence of two carbides of the composition W2C and WC. The 
mechanism of the reaction is discussed, and it is shown that the 
main factors are the rate of diffusion of carbon through tungsten 
carbide as a function of the temperature, the vapour pressure, and 
the value of the quantity, P, tliat is, the fraction of the total 
number of molecules which strikes the filament. The approximate 
resistivities of WgC are given for various temperatures, and the 
conductivity of a partly carbonised tungsten filament is shown to 
be the sum of the conductivities of its tw'o components. A few 
experiments with other carbonising agents are mentioned, par- 
ticularly ethyl alcohol and acetylene. The rate of carbonisation 
wth ethyl alcohol is only about one-fifth that with acetylene. 
Experiments with benzene, toluene, anthracene, methane, and 
illuminating gas are described. The res\ilts show that almost 
any hydrocarbon vapour will react with incandescent tungsten to 
give carbides. A complete vapour- pressure curve for naphthalene 
from —50® to +200° is given, which is represented by the equation 
where ^ is the latent heat of vaporisation; a few 
values for the vapour pressure of toluene at low temperatures are 
recorded which include the following : —90°, 3 bars, —80°, 31 bars, 
and —70°, 49 bars. Carbonised filaments heated in a vacuum 
decompose at rates depending on the temperature ; above 2400° K 
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the late df deoompoBitioii is moderately rapid. The carbon is 
volatilised without loss of tungsten, and ^ loss may be driven to 
coinpletkm at 2700° K, leaving metallio tungsten wires of the same 
conductivity as before carbonisation, J. F« S, 

The Equilibrium of Tungsten and its Oxides with Hydro^n 
and Water Vapour ; Carbon Monoxide and Carbon Dioxide 
and Os^^n. J, A. M. van Luqmpt {Z, arwrg. Chm., 1923, 126, 
226; cf. A., 1922, ii, 301). — The author points out a mistake in his 
previous paper which necessitates a recalculation of his results. 
The recalculated vapour pressures at 1773° are : WOj W+O^, 
p=l(r8«; 2Wa0.^4W+50j,p=l(r^«; 4WO3 2W^05+02 , 
jjsbIO^^ atmospheres. The recalculated heats of reaction are : 
W+02=WOa+127,900 cal.; 4WO2+O2=2W2O5+125,200 cal; 
2W806'f 02=4W03+140,400 cal. H. H. 

The Pi^paration of Pure Tungsten Dioxide and Tungsten 

Pentoxide. J. A. M. van Lismft {Z. anorg. CAem., 1923, 126, 
183 — 184). — ^The method^ of preparation are based on the equi- 
librium of the oxides of tungsten with hydrogen and water vapour 
(cf. A., 1922, ii, 301). A stream of hydrogen is passed through 
water kept at 85° and then the mixture of hydrogen and water 
vapour passed over tungsten trioxide kept at 900° ; the trioxide 
is thus reduced to the dioxide. If the water is kept at 97°, then 
the product is the pentoxide. The above temperatures for the 
water are those to give the necessary concentration of water vapour 
in the mixture (cf. Chaudron, A., 1920, ii, 379). W. T. 

Isolation of tbe Oxide of a New Element. A Correction. 
Albxandbr Scott (T., 1923, 123, 881—884). 

Bismutb Stibnitrate. E. Isnard [J, Pham. Chim.y 1923, 27, 
216 — ^217). — Certain samples of bismuth subnitrato examined 
yielded a reaction with Bougault’s reagent indicating the presence 
of arsenic, but this element was not found to be present when the 
samples were submitted to the Marsh test. The impurity present 
which gave the reaction mth the Bougault reagent was tellurium. 

W. P. S. 


Cobaltinitrites of Bismuth and Cadmium. S. C. Ogbubn, 
jun. {J. Amcr. Chem. 80 c., 1923, 45, 641 — 645). — By simple double 
decomposition cadmium cobaltinitrite and three bismuthyl cobalti- 
nitritee were obtained from the action of sodium cobaltinitrite on a 
saturated solution (rf cadmium sulphate or bismuth nitrate, respect- 
ively. The bismuthyl compounds, (Bi0)3Co(N02)a, (BiO)3Co(N02)5 
and (BiO)jCo(N02)4, were obtained from the mother-liquor by 
rapid filtration at the various stages of the precipitation. Their 
structures may be represented by Werner’s co-ordination grouping, 
and resemble those of the compounds [RuCl402]Cs2 (Howe, A., 
1904, ii, 490) and [OsCLO-lCsa and [0sCl303]CS2 (Wintrebert, Thesis, 
Bordeaux, 1902, 82). *^e compound (BiO)gCo(N02)4 is the most 
stable; the compounds range from yellow to orange in colour, are 
insoluble in ether, and only sparingly soluble in alcohol. On 
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keeping either in solution or in the solid state, they are rapidly 
decomposed. They are very hygroscopic, and great care was 
necessary in the separation. Cadmium cohaUinitritey Od 3 [Co(NOj)j] 2 , 
was isolated from the mother-liquor by fractional crystallisation, 
and is a bright canary-yellow coloured compound. It is stable 
both in solution and in the solid form, slightly hygroscopic, insoluble 
in cold water, and only slightly soluble in alcohol or ether, but it 
dissolves readily in boiling water. J. F. S. 

General Colloid Chemistry. VI. Analysis and Constitn- 
tion of Colloidal Gold. I. HIrna Kautzky and Wolfgang 
Pauli {Kdt Chm. Beihefta, 1923, 17, 294 — 312).— A large number 
of experiments are described which were designed to establish the 
constitution and composition of colloidal gold. Carefully prepared 
and dried gold colloids were heated in a current of carbon dioxide 
and the loss of weight and amount of oxygen evolved ascertained. 
The results make it very probable that colloidal gold does not 
contain oxygen compounds. This result is confirm^ by the fact 
that when coagulated gold precipitates are boiled with hydrochloric 
acid gold does not go into solution. Similar gold precipitates 
are shown to contain only the smallest traces of chlorine. From 
these results it is concluded that the colloidal particle contains 
neither an o^^n-containing aurate group nor the anion of the 
gold salt used m the preparation of the sol. From conductivity 
measuremente, it is shown that colloidal gold of specific conductivity 
25 — 30x10^ ohms'^ is free from foreign electrolytes, and that 
such a solution contains kations in the concentration 2*5xlO'^A\ 
The precipitatee formed by the addition of magnesium sulphate and 
barium chloride, respectively, to gold sols have been analysed after 
thorough washing and shown not to contain foreign elements. 
{ *olloidal gold retains a quantity of water when dried at 100®, an 
amount which is estimated at one molecule to each sixty gold atoms, 
and this can be accounted for on the assumption of an aquo-complex 
in the sense of Werner’s hypothesis. The colloids examined in the 
present work were prepared by the action of tannin on solutions of 
gold chloride. J. F. S. 

The Preparation of Ruthenium Pentoxide. Heinrich 
Remy [Z, a)mg. Chem.y 1923, 126 , 185— 192).— Ruthenous hydr- 
oxide is extremely unstable and undergoes spontaneous oxidation 
to the pentoxide ; the pentoxide Is also obtained by keeping the 
tetroxide in a sealed tube for some time. The product in each 
case contains water; whether this is to be regarded as combined 
water has not been investigated. It would seem that ruthenium 
can exert any valency from one to eight. W. T. 
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Mineralogieal Chemistry. 


Mendel^vite, a New Radioactive Mineral. V. 1. VBBBAnsKi 
{Compt. rend., 1923, 176, 993— 994).—This was described in Russian 
in 1914 as a calcium urano-titanocolumbate. It occurs with orthite 
in pegmatite veins at Uluntui, near Slyudianka, Lake Baikal, 
Siberia. The greyish-black cubic crystals (rhombic dodecahedra 
with small octahedral faces) have a dull surface with semimetallic 
lustre and reddish-brown streak ; d 4'76 (4*46 for larger crystalline 
masses), H 4^. It contains U^Og 23*5, CaO 15%, some lead, and 
little iron and rare-earths. It belongs to the betafite group (A., 
1913, ii, 232); but whilst the yellowish and greenish colours of 
betafite suggest the presence of uranyl or uranium trioxide, the 
reddish-brown colour of the new mineral suggests the presence of 
the dioxide. Columbates and tantalates have not originated in 
the superficial deposits of the earth’s crust (biosphere), and in this 
situation they are very stable. L. J. S. 


Analytical Chemistry. 


Dr 3 ring and Weighing in Micro-analysis. A. von Szbnt- 
Gyoroi (Biockem. Z., 1923, 136, 102— 106).— In using the Pregl 
micro-weighing tube and filter with asbestos, the difficulty was 
encountered that constancy of weight was not attained owing to 
the hygroscopic nature of the asbestos. This has been surmounted 
to a large extent by slightly modifying the Pregl tube by having 
the stem made of capillary bore and the top opening clo^ by a 
ground glass cap. The whole can be dried in an oven, a vacuum 
being applied to the capillary stem and the ground glass joint leak- 
ing sufficiently to allow^ a slow stream of air to pass. A suitable 
oven for a battery of tubes and a micro -thermo -regulator are also 
described. H. K. 

The Effect of Alcohol on the Sensitivity of Colour hadicators. 
I. M. Kolthoff [Bee. irav. chim., 1923, 42, 251— 275).— Indicators 
of acid character are more sensitive towards hydrogen-ions in 
presence of alcohol, those of basic character less sensitive, but 
Congo red is an exception. Alteration of temperature has the 
reverse effect on an indicator in alcoholic solution to that which 
it exerts in aqueous solution ; the magnitude of the variation from 
neutrality in alcoholic solution as determined for various indicators 
changes rapidly with temperature. Different indicators exert 
maximum or minimum ratios of sensitivity with alteration of the 
alcohol content of ablution, and the existence of these maxima 
or minima is determined by the influence of the alcohol in de- 
creasing the dissociation of the acid or basic indicators and the 
ionisation of the water. H. J. E. 
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Weighing l^ihe for Combustion Boats. Richabd Lant 
{Chm, Ztg,^ 1923, 47, 258). — The apparatus consists of a glass 
tube closed at both ends with glass stoppers and mounted hori- 
zontally on a glass foot ; a projection on the upper side of the tube 
serves as a handle. W. P. S. 

Neiw Method for the Electrolytic Separation and Estimation 
ol the Halc^ns. G6za Schay {Z. Ekkrochem., 1923, 29, 123— 
126). — ^The conditions under which the halogens may be separated 
and estimated electrolytically have been investigated. It is shown 
that the halogens may be separated in the free state under the 
following conditions. The separated halogen must be removed 
by boiling immediately it is liberated; the cathode must, with 
respect to the anode, have a surface as small as possible, so that 
the cathodic reduction of the halogen is repressed to the minimum. 
Based on these conditions, a process is described whereby bromine 
and iodine may be quantitatively estimated and the three halogens 
separated. The method is accurate; the error is generally below 
01% and rarely exceeds 0 2%. J. F, S. 

Electrometric Titration of the Halides in the Presence of 
One Another. H. H, Willabd and Florence Fenwick {J, Amer. 
Chm. 8oe.t 1923, 45, 623 — 633). — The electrometric titration of 
the halogens has been investigated. It is shown that the direct 
titration of bromide in hydrocyanic acid solution to cyanogen 
bromide, BrCN, by potassium permanganate is too slow to be 
used with the bimetallic electrode system. If, however, the usual 
monometallic system is used and the titration curve plotted, the 
end-point may be quite easily determined. The oxidation takes 
place in accordance with the theoretical requirement of two equi- 
valents of oxygen, and the oxalate factor for the permanganate 
may be used in the calculations. The maximum in the V 

curve described usually lies a little too far to the right, but when 
a correction of —0*10 c.c. of 0*hV titrating solution is made the 
maximum error is less than 0*4 mg. of bromine. A sub-maximum 
often precedes the end-point maximum in the ^EjW—V cur\"c, 
and the intervening sub-minimum lies extremely close to the 
theoretical end-point. The sub-maximum does not always show. 
Iodide if present is oxidised to the corresponding iodine compound, 
ICN, but chloride in any quantity does not interfere with the 
reaction. Since a selective determination of iodide is possible, 
the proposed method provides an excellent means for the rapid 
estimation of bromide in the presence of any concentration of the 
other two halides. Iodide may be accurately titrated electro- 
uietrically by oxjdation to cyanogen iodide with permanganate in 
hydrocyanic acid solution in all concentrations of chloride and 
in moderate concentrations of bromide. The effect of the bromide 
is a function of the ratio of its concentration to that of the iodide, 
and also of the absolute concentration of each. A more accurate 
method is the oxidation of iodide to iodate b^ an excess of alkali 
hypobromite, the excess being titrated electrometrically with 
arsenite. In this case, the presence of any amount of bromide 
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or chloride is without effect. Either the himetallio or monometallic 
electrode system may be used in both methods. . J. F. S. 

Rapid Rstimation of Total Iodine in Miz^sx^ Waters con- 
taining Sulphides. J. Dubiep {Ann, Falsif . , 1923, 16, 80—82 ) 
The siuphides and organic matter are oxidised with alkaline per- 
manganate and the halogens then liberated by acidifying with 
sulphuric acid and dissolved in carbon disulphide. The excess of 
permanganate is removed with hydrogen peroxide. If the weight 
of bromine is less than five times that of the iodine, it does not 
interfere with the colorimetric estimation of the iodine in the 
carbon disulphide solution, and this can be immediately proceeded 
with. If more than this proportion of bromine is present, bromides 
of iodine are formed and the colour of the carbon disulphide solution 
becomes yellow. iV/lO-Potassium thiocyanate solution is then 
added drop by drop with agitation until the yellow colour dis- 
appears and the solution becomes violet. By this means 0*05 mg, 
of potassium iodide can be detected mixed with two thousand times 
its weight of the bromide. The solution should not contain more 
than 0*5 mg. of iodine, or the coloration is too intense for exact 
comparison. The iodine solution must be carefully cooled to avoid 
loss by sublimation. H. C. R. 

Use of Phosphorus in Gas Analysis. August Holmes 
{Ind. Eng. Chm., 1923, 15, 357). — Phosphorus has not the 
disadvantages attendant on the use of p3Togal!ol for oxygen 
absorption, but its action is sometimes a little .slow, particularly 
in the case of gas engine exhausts and the residue from an explosion 
in gas analysis. By pa&sing such gases through bromine water, 
however, the ox\'gen is activated and easily absorbed. It Is not 
necessary to pass the gas after this treatment through alkali hydr- 
oxide, since no change in reading takes place. If the room is cold 
bromine inoculation likewise assists absorption of the oxygen by 
pheephorus. If the phosphorus has been contaminated by tlu^ 
ilium inants or by the cuprous chloride, the black spots may he 
removed by displacing the water with concentrated nitric acid, 
or nitric and hydrochloric acids, and then removing the acids by 
displacement wdth water. The phosphoru.s wdll then be light in 
appearance and very active for some time. G. F. M, 

Electrometric Estimation of Sulphur in Soluble Sulphides. 

H. H. WoLARD and Florence Fenwick {J. Amer. Chem. Sm., 
1923, 45, 645h'-649), — When the bimetallic electrode system 
previously described (tliis voL, ii, 33) is used, the end-point in the 
electrometric titration of sodium sulphide with an ammoniacal 
silver solution is unusually sharp. The E.M.F, rises slowly and 
sometimes irregularly at first, then there is a rise of 209 — 400 
ra. volts just before the end-point is reached, after which the com- 
pletion of the reaction is marked by a very abrupt fall in potential. 
There is often a reversal of polarity during the titration which 
makes the first part of the rise apparently a fall. The proposed 
method based on the reaction used by Lestelle (Compl, 
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1862, 55 , 739), in which the sulphide is precipitated as silver 
sulphi^ in alkaline solution by titration with standard ammoniacal 
sUver solutkm. It is, however, much more simple and accurate 
than his visual determination of complete precipitation. The 
change of E.M,F. at the end-point is so great that it is quite un- 
necessary to plot the curve. The method is very accurate, and 
may be carriw out in the presence of sulphite, sulphate, chloride, 
thiosulphate, and polysulphides. The estimation of sulphur in 
steel by this method is carried out as follows : a 10 g. sample of 
the steel is placed in a 250 c.c. flask connected through a conoenser 
with a hydrogen generator, a dropping funnel for admitting acid 
and a “ 10 -bulb tube ” containing 100 c.c. of a 10 % sodium hydr- 
oxide solution. The apparatus is swept out with hydrogen, 100 c.c. 
of hydrochloric acid (d 1 * 1 ) are added, and when the rapid evolution 
of hydrogen abates the solution Is boiled. The stream of hydrogen 
is pcaitinued for five minutes after the steel has dissolved. The 
sodipm hydroxide solution is then washed into a beaker and titrated 
tt-ilh standard ammoniacal silver solution as described above. 

J.F.S. 

Gdtimation of Sulphur in Organic Compounds. Walter F, 
HonfMASN and Ross Aiken Gortner (J. Amer. Chem. 8oc., 1923, 
45, 1033 — 1036), — The Bcncdict-Dcnis method for estimating 
sulphur in urine may be used to estimate sulphur in all kinds of 
organic compounds, excepting those which are volatile, and so 
escape before the thermal decomposition of the nitrates commences. 

W- S. N. 

Colorimetric Estimation of Traces of Thiosulphate in the 
presence of Sulphite. 0. Hackl {Chem, Ztg.y 1923, 47 , 266). — 
Thiosulphate may be conveniently estimated colorimetrically after 
the addition of silver nitrate when the concentration lies between 
0*1 mg. and 2 mg, per 100 c.c,, expressed as SgOg. If sulphite is 
present, the solution may be acidified with a few drops of dilute 
sulphuric acid before the addition of the silver nitrate, without 
affecting the results of the colorimetric comparisons. Standards 
for comparison are prepared by adding a solution containing 0*1 mg. 
of SjOj per c.c. to a volume of \vater equal to that of the sample 
being analysed. The solutions should be left for about five minutes 
before the comparison is made. H. C. R. 

Estimation of Trithionates in the Presence of Tetrathion- 
ates. E. H. Russenfeld, E. Josephy, and E, Gruijthal {Z. 
anorg. Chem.y 1923, 126, 281—284 ; cf. A., 1922, ii, 45). — A method 
of estimation of liithionates in the presence of tetrathionates is 
described in which advantage is taken of the fact that trithionates 
react quantitatively with copper sulphate to produce copper sul- 
phide according to the equation : S 30 g"-ft)u**+ 2 H 20 ^CuS 4 - 
2804 "+ 4H‘. Tetrathionates were found to be indifferent to this 
reagent, thus confirming the work of Kurtenacker and Fritsch 
(A., 1922, u, 621). 

To a solution of about 0*1 g. of the salt to be estimated is added 
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50 c.c. of a solution of 10 g, of copper sulphate crystals in 200 c.c. 
of water acidified with 10 c.c. of dilute sulphuric acid (30 o,o. of 
strong acid made up to 100 c.c.). The reaction inii:ture is main* 
tained at 70° for one day, at the end of which time the copper 
sulphide is filtered, ignited, and weighed as copper oxide. Experi- 
mental results are quoted to show that the method is trustworthy 
for mixtures of pot^ium tri- and tetra-thionates containing from 
0 to 100% of the latter. H. H. 

Estimation of Nitric Nitrogen and Total Nitrogen in Plant, 
tissue Extracts, Patrick H. Gallagher {J. Agric. Sci., 1923, 
13, 63— 68).— An examination of methods for the estimation 
of nitrates by reduction to ammonia is described and a method 
depending on reduction with Devada’s alloy and distillation with 
magnesia recommended. In plant extracts, colloidal matter is 
first removed by precipitation with an equal volume of alcohol. 
A portion containing nitrate approximating to OT g. of potassium 
nitrate is distilled in steam with 1 g. of Devada’s alloy and 0‘6 g. 
of magnesia for forty-five minutes. An air-cooled reflux still- 
head is suggested to regulate the concentration of ammonia solution 
reaching the receiver. In Kjeldahl estimations where nitrates are 
present, the latter may be reduced by the addition of 1 g. of Devada’s 
alloy and 2 c.c. of 25% sodium hydroxide solution. The ammonia 
is distilled off for thirty minutes and added to that finally found 
after digestion of the residue with sulphuric acid. Blank determin- 
ations with magnesia are necessary. A. G. P. 

Volumetric Estimation of Small Amounts of Phosphorus, 
using a Standard Solution of Methylene-blue. Wxluam M, 
Thobj^ton, jun., and H. I. Elderdice, jun. {</, Amer. Chem, 
Soc., 1923, 45, 668 — 673). — An oxidimetric procew for the estim- 
ation of small amounts of phosphorus has been satisfactorily worked 
out, which depends on the formation of the ammonium phospho- 
molybdate precipitate, dissolution of this compound in ammonium 
hydroxide, reduction of the solution to molybdenum trichloride by 
hydrochloric acid and zinc in an air-free atmosphere, and titration 
to molybdenum pentachloride with a standard solution of methylene- 
blue, on the assumption that the ammonium phosphomolybdate 
has the normal composition (N‘H4)3P04,12Mo03,nH20. Ihe pres- 
ence of iron does not interfere ^vith the reaction. The solution of 
methylene-blue used contains about 4 g. per litre, and is standard- 
ised by means of a solution of titanous sulphate in hot hydrochloric 
acid solution. The solutions titrated must not contain much 
molybdenum or the end-point will not be observed sharply enough. 
The colour changes during the titration are salmon pink light 
yellow — > light green — ► dark green ; the final colour change 
indicates the end of the reaction. The method has been applied to 
the estimation of phosphorus in steel with satisfactory results. 

J. F. S. 

Estimation of the Supposed Assimilahle Phosphoric An- 
hydride in Soil. Cmo Ravenna (Oiom. Chim. Ind, Appl,, 1^, 
5|^ 129). — After extraction of the soil with 1% citric acid solution, 
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the filtered liq^uid is evaporated to dryness and the residue oxidised 
with concentrated nitric acid in presence of a iittle manganese 
carbonate. The phosphoric acid is then estimated as usual by the 
molybdate method. [Cf, 1923, May.] T. H. P. 

Detection of Minute Quantities of Arsenic, n. 0. Billeter 
{Helv. Chim. Acta, 1923, 6, 258 — 259). — In the method previously 
described for the detection of minute quantities of arsenic (A., 
1919, ii, 32) the hypochlorous acid used for the elimination of 
hydrochloric acid may be replaced with advantage by fuming 
nitric acid. The current of hydrogen chloride containing the arsenic 
is received into i—5 c.c. of nitric acid, and on evaporation a residue 
of arsenic acid is obtained which can be introduced directly into 
the Marsh apparatus. The method is sensitive to one millionth of 
a milligram. £. H. B. 

The Replacement of Bettendorf's Reagent by Hydrochloric 
Acid ana Calcium Hypophosphite Solution. E. Ruff and 
E. MuscraOL {Ber. Dent, Oes., 1923, 33, 62 — 64).— Betten- 

dorf s reagent for arsenic can conveniently be replaced by a reagent 
prepared by dissolving calcium hypophosphite in 10 parts of hydro- 
chloric acid (d 1'126). This reagent is equally sensitive, giving in 
all cases a very distinct brown coloration or precipitate within 
twenty minutes with as little as OT mg. of arsenious oxide when 
heated in a boiling water- bath with the substance to be tested. 
In strongly acid solution the reduction proceeds still more rapidly. 
Satisfactory freedom from arsenic is in general indicated if no 
darkening in colour is produced within a quarter of an hour. The 
precipitation of calcium sulphate or the presence of selenium does 
not interfere with the test. In presence of antimony, the sodium 
sulphide test is to be preferred. 6. F. M. 

The Estimation of Arsenic in Organic Compounds. R. 
SroLLii and 0. Fechtio (Ber. Deui. pharm. Ges., 1923, 33, 5 — 9). — 
A method of general applicability for the estimation of arsenic in 
arsenical oiganic compounds consists in destroying the organic 
matter by the Kjeldahl-Gunning method at a minimum temper- 
ature of 345 — ^355°, and titrating the arsenic as arsenic or arsenious 
acid. 0’2 G. of the arsenical compound, 7 g. of potassium nitrate, 
and 15 c.c. of concentrated sulphuric acid are mixed in a 100 c.c. 
Kjeldahl fiask with a neck 15 cm. long and 2‘2 cm. wide, and heated 
for one hour, a further quantity of 1 g. of potassium nitrate is added, 
and the heating continued for a further half hour, when the above- 
mentioned temperature should have been attained, corresponding 
with a loss of 6 — 7 g. in weight. 3 G. of ammonium sulphate are 
then added in order to effect the destruction of excess of nitric and 
nitrous acids, and after heating for fifteen minutes the contents 
of the flask are diluted with 50 c.c. of water, and 1*5 g. of potassium 
iodide are added. After keeping for twenty minutes, the liberated 
iodine is titrated with iV/10- thiosulphate without an indicator. 
As a check on the figure obtained, the solution is nearly neutralised 
with sodium carbonate crystals, rendered alkaline with sodium 
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h3rdrogen carbonate, and the arBenioua acid titrated with NjlO- 
k)dine until a permanent Tellow colour is obtained. G. F. M. 

Eatixxiation of Carbon and Hydrogen in Organic Com- 
pounds containing Arsenic and Mercury. M. Falkoy and 
GboBgb W. Rakiss (/. Amer. Chem, Soc.^ 1923, 45, 998—1003).— 
The methods given are modifications of the method of Dennstedt. 

For the analysis of organic arsenic compounds the wider part 
of the inner tube is 5 — 6 cm. longer than usual. The substance, 
mixed with sea sand if explosive, is placed in a porcelain boat; 
between this and the catalyst are inserted a porcelain boat contain, 
ing red lead and a piece of broken porcelain. The red lead, prepared 
by heating lead peroxide in a current of oxygen after drying at 140°, 
reacts quantitatively with arsenic oxide, forming lead arsenate, 
which is stable at a high temperature. The analysis, which is 
performed in the usual manner, occupies at most two hours. Should 
poisoning of the catalyst occur, it may be revivified by boiling for 
about tlu^e hours with 20% nitric acid, washing with hot water, 
and drying. 

Compounds containing mercury are placed in a porcelain boat 
between which and the catalyst are inserted (a) a boat containing 
a mixture of red lead and sea sand, (6) a boat containing silvered 
asbestos, and (c) a piece of broken porcelain. The asbestos is 
silvered by mixing with a solution of silver nitrate (90 g. in 100 c.c,), 
evaporating to dryness, breaking into pieces the size of a pea, and 
gradually heating to redness in a porcelain crucible. During the 
combustion, the manipulation of which is described in detail, the 
mercury forms with the silver an amalgam which is stable to oxygen 
at comparatively high temperatures. In addition to carbon and 
hydrogen, mercury may be estimated from the increase in the 
weight of the boat containing the silvered asbestos; it is shown 
that the results so obtained are more accurate than by the gravi- 
metric method, and that the operation is much more rapid. The 
silvered asbestos may be revivified after each combustion by 
heating to a high temperature in a hard glass tube closed at one 
end ; most of the mercury condenses in the sealed end of the tube, 
the romainder being trapped by means of a larger boat containing 
silvered asbestos, placed in the tube near the open end. W. S, N. 

Simple Method for the Estimation of Carbon in Aqueous 

Liquids. £. Fbsund and G. Botstibeb { Biochm . Z ., 1923, 136, 
142 — 144). — 'The method used is a modificarion of the Messinger 
method. The substance is oxidised by potassium permanganate 
and dilute sulphuric acid in boiling solution and the carbon ^xide 
absorbed in sdkali in a Peligot tube. For some substances, for 
instance, uric, tartaric, and benzoic acids, one hour is sufficient for 
complete oid^tion, but aspartic acid requires three hours and 
cae^ much longer. H. K. 

Eatimation of Carbon Monoxide with Iodine Fentoxide. 
B, Kattwikksl 1923, 4, 104— 105}.— For the 
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estimation of small quantitbs of carbon monoxide, absorption in 
cuprous chbride is useless, but the reaction with iodine pentoxide 
(Ia 05 + 5 CO= 6 COg-fl 2 ) may be employed. The pentoxide, which 
is b^t prepared by oxidising iodine with chloric acid and heating 
the iodic acid formed at about 200°, should, before use, be heated 
at^ 180° until it no longer loses free iodine or water. The estim- 
ation is carried out by passing the gas through a U-tube containing 
iodine pentoxide and glass wool and immersed in an oil-bath at 
110—120°, at which temperature the reaction is rapid and quanti- 
tative. The iodine vapours are absorbed, without condensing, in 
a 10% solution of potassium iodide and the carbon dioxide in 
N /10-barium hydroxide. The iodine is titrated with N /lOOC-sodium 
thiosulphate and the barium carbonate converted into sulphate 
and weighed. The apparatus is finally swept out with air which 
has been purified by passing over heat^ copper oxide and through 
potassium hydroxide and sulphuric acid. With a gas containing 
4 — 6% of carbon monoxide, the values obtained from the iodine 
liberated were high as compared with those found by absorption 
in cuprous chloride. By introducing a U-tubc containing charcoal 
immediately before the pentoxide tube very concordant results 
were obtained from the iodine liberated and the barium carbonate 
formed, and these agreed closely with the cuprous chloride values. 
Iodine pentoxide is reduced by hydrogen sulphide, acetylene, 
ethylene, and, if present in quantity, w-pentane ; methane has no 
action on it. Carbon monoxide is not absorbed by charcoal, whilst 
the latter removes all unsatiirated compounds. A detailed survey 
of relevant literature is given, W. T. K, B. 

A New Absorption Bottle for Carbon Dioxide and Moisture. 

William E. Morgan {Ind. Eng. Chem., 1923, 15, 266). — An absorp- 
tion bottle, for use with solid absorbents, consists of a cylindrical 
glass bottle with a ground glass cap at the base. The inlet and 
outlet tubes are sealed through the glass at the top, and the latter 
extends inside to the bottom of tlie bottle. To charge the bottle 
for carbon dioxide absorption, it is set, bottom up, on its flat top, 
the requisite amount of soda lime is introduced, a cotton or per- 
forated rubber diaphragm is inserted if desired, and the calcium 
chloride is added. The ground joint at the base is greased, the cap 
fixed on, and the bottle, w'hen inverted, is ready for use. The total 
weight of the bottle, filled, is abou^ 80 g. G. F. M. 

Estimation of Carbonate in Mineral Waters containing 
Sulphides. F. Touplain and J. Dubief {Ann. Fahif.^ 1923, 16, 
76 — 80). — ^The direct estimation of carbonate-ion in mineral waters 
by evaporation to dryness, liberation of carbon dioxide with sul- 
phuric acid, and subsequent absorption with soda lime, gives inac- 
curate results in the presence of sulphides owing to variations of 
the equilibrium between the acids hydrogen sulphide and carbonic 
acid, oxidation of sulphur to strong acids and to the production 
of sulphur dioxide, which is weighed as carbon dioxide. The 
suljlhiaes may be eliminated by agitating the water with a small 
excess of lead peroxide for about Steen minutes and subsequently 
VOL. exxiv. ii. 13 
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adding hydrogen peroxide and warming at 46® for half an hour. 
The water is cooled, filtered, and the carbon dioxide liberated with 
a mixture of sulphuric acid (2 vols.) and ooncentrAted potassium 
dichromate (1 vol.), by which any tMosuIphates not already com- 
pletely oxidised are tran^ormed into sulphates and sulphuric acid. 
The carbon dioxide evolved is then free from sulphur dioxide. 

H. C. B. 

Detection of Peroxides and Per-salts. A. Bla^kart {Hdv. 
Chim, Acia^ 1923, 6, 233— 238).— Peroxides can be distinguished 
from per-salts by their action on an alcoholic solution of p-amino- 
phenol. When shaken with this reagent, alkali peroxides give a 
deep blue to black colour ; barium peroxide gives the same reaction 
more slowly, whilst magnesium peroxide and per-salts do not react. 
When the proportion of alkali peroxide in the mixture of salts to 
be tested is small, the alcoholic solution does not become coloured, 
but after a short time dark specks appear in the white precipitate. 

It is impossible to distinguish between the different per-saits 
in solution, since they are hydrolysed more or less rapidly, giving 
hydrogen peroxide. In carrying out tests, the finely powdered 
substance must be added to the reagent. Percarbonates give, in 
this way, with a 30% neutral potassium iodide solution, an instant- 
aneous strong brown coloration. A slower reaction is given by 
perborates, perhydro-orthophosphates, persulphates or by a mixture 
of perhydiicarbonate or perhydrophosphate with a hydrogen 
carhionate. With silver nitrate solution (O’OSiV’), percarbonate gives 
a yellow precipitate of silver percarbonate, whilst perhydrocarbonate 
gives at once a black precipitate of silver with evolution of oxygen, 
although this reaction is masked in presence of much carbonate, or 
percarbonate. Perborates when pure give no reaction, but when 
contaminated with sodium peroxide they give at first a brown 
precipitate of silver oxide followed soon by a rapid evolution of 
oxygen and formation of a silver precipitate. Persulphates react 
slowly as hydrolysis occurs, giving a violet colloidal silver solution. 
Freshly prepared aniline water is slowly turned brown by per- 
carbonate and persulphate, more slowly by perborate, whilst sodium 
peroxide and perhydro-salts are without action. A hot alcoholic 
solution of cochineal is decolorised by percarbonate, more slowly 
by perborate. The per-salts may also be distinguished to some 
extent by the colour change effected in cobaltous hydroxide. Thus 
with cobalt nitrate solution, percarbonate gives a green precipitate ; 
perhydrocarbonate a greyish- brown ; perborate a bright brown, 
greyish-brown in presence of sodium carbonate; perhydropyro- 
phosphate a blue, greyish -green in presence of carbonate; per* 
hydro-orthophosphate, rose, turned brown by carbonate, andpersul- 
phate a rose colour turned violet by carbonate. E. H. R. 

Estimation of Sodium Hyposulphite. R. W. Mbrri^ian 
{Chemistry and Indmtry, 1923, 42, 290 — 292). — A method described 
for the estimation of sodium hyposulphite depends on the fact tjiat 
this substance, in the presence of excess of formaldehyde, fonns 
sodium formaldehydesulpboxylate and formaldehyde sodium 
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hydrogen sulphite, Nt 


!^4+2CH20+4H20 =:NaHS 02 ,CH 30 , 2 H 20 
The formaldehyde sodium hydrogen sul- 
phite is not acted on by iodine in neutral or acid solution, whilst 
the sodium formaldehydesulphoxylate may be titrated with iodine 
solution. The action of io^ne on sodium hyposulphite solution 
containing excess of formaldehyde is shown by the equation : 
Na2S.04+CH20+2L4-4H20= 

NaHS04+4HI+NaHS03,CH20,H20. 
Each c.c. of .^/10-iodine solution is equivalent to 0’004352 g. of 
sodium hyposulphite. The details of the estimation are as follows. 
Twenty c.c. of 40% formaldehyde solution and 930 c.c. of water 
are placed in a litre flask, the neck of which is cut off 1 inch above 
the graduation mark; 10 g. of the sample are added while the 
contents of the flask are shaken, the solution is then diluted to 
1000 C.C., the flask is closed, and shaken thoroughly for five minutes. 
Twenty c.c, of this solution are now added to 100 c.c. of water 
contained in a beaker, 50 c.c. of iV/lO-iodine solution are added, 
and, after two minutes, the excess of iodine is titrated with 
thiosulphate solution. W. P. S. 


The Colorimetric Estunation of Calcium. Ach. GRfioomE, 
E. CAfiFiAUX, E. Labose, and (Mlle) Th. Sola {BuU. Soc. chim. 
Belg., 1923, 32^ 123 — 130). — The method is based on observations 
of the pale yeUow colour of the colloidal precipitate of calcium oleate 
obtained by the action of potassium oleate on the solution of a 
calcium salt in presence of potassium hydroxide and potassium 
sodium tartrate. When dilution is great, the excess of potassium 
oleate is hydrolysed and partly adsorbed on the precipitate. It is 
clajflaed that the method is practicable and of considerable accuracy. 
It is applicable only if the solution to be examined contains no other 
katioQ precipitated by potassium oleate under the same conditions. 
The presence of magnesium, if in quantities not greater than 30% 
of the calcium content, has no effect ; beyond that proportion, the 
error due to magnesium increases rapidly with the proportion of 
that element. In these circumstances, an accurate estimation may 
be effected after preliminary separation of magnesium. Full 
experimental details arc given. H. J. E. 

Criticism of de Waard’s Micromethod. Kurt Bluhuobn 
and Crete Gexck {Biochem. Z., 1923, 135, 581— .584).— The 
authors have tested afresh do Waard’s micro-method for the estim- 
ation of calcium in small quantities of serum by direct precipitation 
as oxalate and find it suitable for clinical use, although entailing 
the use of the micro- balance. H. K. 


Analytical Precipitation in Extreme Dilution. Barium 
Sulphate. Friedrich L. Hahn ; [with R. Orro] (Z. amrg. Chm., 
1923, 126 , 257 — 268), — The author endeavours to overcome the 
well-known difficulty of complete precipitation of pure barium 
sulphate in the presence of other salts. This may be achieved in 
one of two ways : either by “ precipitation in erireme dilution,” 
by which he means the addition of the reacting solutions slowly 

13-2 
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and at approxiiuately equivalent rates to a small quantity of water 
or hyilrochloric acid, thus securing very great effective dilution 
without undue increase of solution volume; or by heating the 
reagents in a sealed tube with hydrochloric acid to secure what 
is virtually a recrystalEsation of the barium sulphate. Both 
methods give a coarsely crystalline precipitate of barium sulphate 
which is easily manipulated. 

For the former method, about 20 c.c. of a solution containing 
about 9 g. of potassium sulphate per litre are allowed to flow 
simultaneously with a slight excess of an equivalent barium solution 
into 10 c.c. of boiling normal hydrochloric acid. The precipitate 
is filtered, washed, and weighed in the usual way. It is found that 
additions of potassium chloride up to 5 molecular proportions do 
not affect the results. Calcium chloride up to one molecule has no 
effect ; up to two molecules, a slight effect, and thereafter, a marked 
effect on the results, but the error introduced in this way is much 
less than the error under the same conditions with the usual method. 
Potassium nitrate up to 4 molecules is practically without effect. 
Ferric chloride causes a large error and the precipitate is coloured, 
but by adding ammonia to the barium solution and carrying out the 
precipitation in water, subsequently removing the ferric hydroxide 
by washing with hydrochloric acid, the precipitate appears quite 
white and no appreciable error is introduced by the addition of 
3 molecules of ferric chloride. Chromium chloride is treated in the 
same way as iron, and has no effect on the results when present in 
amounts up to 1'3 molecular proportions. 

For the other method, the weighed sulphate is introduced into 
a tube with a slight excess of barium chloride and 2 c.c. of hydro- 
chloric acid for every 100 mg. of barium sulphate. The tube is 
sealed and heated for three hours at 260®, when it is allowed to cool 
and the precipitate collected and weighed in the usual way. Longer 
heating or higher temperatures are unnecessary except when iron 
is present, when heating for three hours at 300° is requisite. Potass- 
ium chloride, calcium chloride, nitric acid, nickel and cobalt nitrates, 
iron, and aluminium chlorides are without effect on the results. 
It is shown that in the Can us method for the estimation of sulphur 
in organic compounds, it is unnecessary to remove the nitric acid 
by evaporation with hydrochloric acid provided that the barium 
cUoride is introduced into the tube before heating. H. H. 

The Colorimetric Estimation of Magnesium. Aon. 
Gb^goibb and (Mixb) Th. Sola [Bull. 8oc. ckim. Belg.^ 1923, 32, 
131 — 136; cf. this vol., ii, 339), — Magnesium may be estimated 
with considerable accuracy by colorimetric measurement of the 
precipitate of oleate obtained by means of potassium oleate in 
presence of ammonia and ammonium chloride. The conditions are 
similar to those in the case of calcium, as are the limits within 
which the method may be applied. The simultaneous estimation 
of calcium and magnesium by this method is regarded as impractic- 
able owing to the difference in colour of the two oleates and to the 
number of corrections involved. H. J. E. 
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Estimaticm of Small Quantities of Aluminium. L. K. 

Wolff, N. J. M. Vokstman, and P. Schobnmakee {Chem. WeeJcblad , 
1923, 20 , 193— 195).— The Alizarin-^S method of Atack (A., 1915, 
ii, 842) was not found to be accurate, but good results were obtained 
by using the sodium compound of alizarin itself instead of the 
smphonio acid. All other common metals and silicon interfere, and 
must be removed; special precautions must be observed in the 
use of glass vessels. S. I. L. 

The Reaction between Manganese, Lead Peroxide, and 
Sulphuric Acid. E. L Dyemont (J. Russ, Phys. Chem, Soc., 
1916, 48, 1807 — 1814). — A modification of the Crum-Volhard 
reaction for the detection of manganese, which consisted in the 
addition of the substance to be tested to a boiling suspension of 
lead peroxide in nitric acid, when a violet coloration is produced. 
It is shown that the substitution of dilute sulphuric acid for nitric 
acid in the above reaction enhances the delicacy of the reaction. 
This method is not suitable for quantitative estimations, as the 
maximum amount of manganese capable oi being oxidised in this 
way to permanganic acid is only 30%. Maximum oxidation is 
obtained using 8 — 9% sulphuric acid, greater or smaller concen- 
trations causing a rapid decrease in the amount of oxidation. 

R. T. 

The Mechanism of the Crum-Volhard and of the Dyrmont 
Reactions for Manganese. N. A. Valiascuko [J, Russ, Phys, 
Chem. Soo., 1916, 48, 1815 — 1820; cf. preceding abstract). — A 
comparative study is made of the above reactions for the detection 
of manganese. It is shown that the Dyrmont modification of the 
Crum-Volhard reaction, which consists of substituting sulphuric 
acid for the nitric acid used in the latter, gives a much more intense ' 
coloration, which has the further advantage of being stable towards 
sulphuric acid, whereas the permanganic acid produced by the 
Crum-Volhard reaction is decomposed by prolonged boiling with 
nitric acid. This decolorisation is explained by Volhard, and by 
Morse (A., 1897, ii, 145), to be due to the precipitation of hydrated 
manganese dioxide, which is thus removed from the sphere of 
reaction. Hydrated manganese dioxide, however, is found to give 
the Crum-Volhard reaction for manganese, and the brown pre- 
cipitates obtained by prolonged boiling of the reaction solutions 
in both cases are probably double compounds of lead peroxide and 
manganese dioxide. These compounds are not identical, the com- 
pound obtained from the Crum-Volhard reaction being more stable 
to acids than the substance obtained from the Dyrmont modification 
of this method, thus explaining the greater permanence of the 
coloration obtained by the latter. R. T. 

Se|>aration of Iron and Aluminium from Manganese and 
certain other Elements. G. E. F. Lundell and H, B. Knowles 
(</. Amer, Chem. 8oc., 1923, 45, 676 — 681),— Moderate amounts of 
iron and aluminium can be separated from manganese and nickel 
as satisfactorily by precipitation with ammonium hydroxide solu- 
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tion as by the basic acetate or barium carbonate methods. The 
only requirements are those recommended by Blum for the complete 
precipitation of aluminium (A., 1916, ii, 493), namely, the presence 
of ammonium chloride, very low alkalinity (Ph= 6*5 — 7*5, as 
indicated by methyl-red or other suitable indicator), and only one 
to two minutes’ boiling of the alkaline solution. Phosphorus and 
vanadium interfere but slightly in the separation when iron or 
aluminium is present in preponderating quantity. When the reverse 
is the case, they form insoluble compounds with the manganese 
and interfere, not only in separations by ammonium hydroxide, but 
also in the methods using basic acetate or barium carbonate. Under 
the above conditions, the separation of iron and aluminium from 
cobalt, copper, and zinc is incomplete. A large excess of ammonium 
chloride improves the separation. An excess of both ammonium 
hydroxide and ammonium chloride improves the separation from 
copper and zinc. Under these conditions, however, the precipita- 
tion of aluminium is incomplete, and the separation from manganese, 
nickel, and cobalt is less satisfactory. J. F. S. 

New Method of Detecting Nickel in Solution. C. G. Vebnon 
(CAcm. News, 1923, 126, 200).— Excess of concentrated ammonia 
was added to the solution containing nickel, and hydrogen sulphide 
was passed through it for a short time. The solution was then 
boiled and a bright mirror of metallic nickel was deposited. The 
test is not affected by the presence of cobalt. H. C. R. 

Estimation of Small Quantities of Molybdenum in Tungs- 
ten. Walker J. Kino (/wd. Eng. Chem., 1923, 15, 350 — 354).— 
Gravimetric methods for the estimation of molybdenum in tungsten 
are untrustworthy for quantities of less than 300 parts per million. 
For lesser proportions than tliis a colorimetric method is recom- 
mended depending on the formation of a blood red coloration of 
molybdenum thiocyanate when the alkali salts of tungsten and 
molybdenum are treated ^vith an excess of hydrochloric acid in 
presence of tartaric acid, the solution treats with potassium 
thiocyanate, the molybdic acid reduced with stannous chloride, 
and the red coloured substance extracted with ether and matched 
against molybdenum standards prepared in a similar manner. A 
special modification of the Campbell and Hurley colorimeter is 
used for dealing with the volatile ethereal solutions, and a special 
flask made by fusing a 400 c.c. flask into the bottom of a 300 c.c. 
flask provided with a syphon, is used for the shaking-out process. 
None of the metals usually associated with tungsten ores interferes 
with the method, which is trustworthy for quantities of molybdenum 
as low as 10 parts per million of tungsten. The source of light for 
the colorimeter was standardised by using a 500 watt “ Trutint ” 
daylight unit. G. F. M. 

Rapid and Sensitive Method for Detecting Bismuth in 
Urine, n. Sebafino Dezani {BoU. Chim, Farm., 1923, 62, 
97— 101).— The author replies to Ganassini’s criticisms (this vol, 
ii, 93) and produces further evidence supporting his method of 
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detecting biemuth in urine^ this being instantaneous and capable 
ol detecting 1 part of bismuth in 1,000,000 parte of aqueous solution 
or in 600,000 — 600,000 parte of urine. T. H. P, 

Estimation of Small Amounts of Ethyl Ether in Air, Blood, 
and other Fluids, together with a Determination of the 
Coefficient of Distribution of Ethyl Ether between Air and 
Blood at various Temperatures. Howard W. Haggard (J. 
Biol. Chm., 1923, 55, 131 — 143).— The method, which is not suit- 
able for quantities of ether greater than 6 mg., has been developed 
for use in connexion with studies of ether anaesthesia, and depends 
on the oxidation of ether by iodine pentoxide at 200°, which proceeds 
according to the following equation : 

5Et2O+12l2O5-25H2O+20CO2+24I. 

For the estimation, air, free from carbon monoxide, is drawn 
successively through a tower of calcium chloride, a bubbler con- 
taining the liquid to be analysed (heated at 40° during the later 
stages), a tower of solid potassium hydroxide, a U*tube filled with 
alternate layers of iodine pentoxide and glass wool and immersed 
in an oil bath at 200°, and finally an absorption tube containing 
a solution of potassium iodide. The iodine liberated is absorb^ 
in the latter and is estimated by titration with thiosulphate. The 
result of a blank experiment must be deducted from the value so 
obtained- In order to render it suitable for use, the iodine pentoxide 
must be submitted to the preliminary treatment of heating it to 
220 — ^250° in a current of air for at least fifteen hours. 

Using this method, estimations have been made of the distribution 
of ether between air and water and air and blood at various temper- 
atures between 24° and 40°. E. S. 

Estimatioii of Various Monohydric Phenols by the Phenol 
Reagent of FoUn and Denis. Carleton Henningsen {Ind. 
Eng. Chem., 1923, 15, 406 — 407). — Monohydric phenols in dilute 
aqueous solution can be estimated by the phosphotungstic-phos- 
phomolybdic acid reagent of Folin and Denis (A., 1915, ii, 802) with 
a fair degree of accuracy without the use of an empirical factor, 
but employing p-naphthol or woamylphenol as standards, since the 
intensity of the blue coloration produced appears in the case of all 
monohydric phenols to be proportional to the molecular concen- 
tration of the phenol. The strength of the solution for the actual 
colorimetric t^t should not exceed about 0*5 mg. of phenol per 
100 C.C., and after the addition of the reagent and the sodium 
carbonate solution the mixture is maintained at 30° for thirty 
minutes before comparing the tints in a Duhoseq colorimeter. 

G. F. M. 

Analysis of '* Sodium Creaylate." E. Isnard [J. Pham. 
Chim.f 1923, 27, 217 — 220). — The following method is proposed 
for the estimation of the total cresols in sodium toiyloxide. One 
hundred g, of the substance are treated with 2 g. of calcium chloride, 
diluted to 150 c.c., and filtered; 100 c.c. of the filtrate are acidified 
with hydrochloric acid and extracted twice with ether. Ten g. 
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of sodiiuB ohloride are then dissolved in the aqueons liquor and 
the extraction with ether is repeated several times. The united 
ethereal extracts are washed with water, dried with anhydrous 
sodium sulphate, filtered, the ether is evaporated, and the residue 
of cresols heated at 80°, cooled, and weighed. W. P, S, 

Gravimetric Micro-cholesterol Estimation. A. von Szbnt- 
GyObgi {Biochem. Z,^ 1923, 136, 107 — 111).— Windaus's cholesterol 
estimation by means of digitonin is carried out on 0*1 to 0*5 mg. 
of cholesterol using the modified filter tube previously describe 
(this voL, ii, 330) and with an error for pure cholesterol of about 
3%. H, K. 

Micro-cholesterol Estimation by Titration. A. von Szbnt- 
Gyorgi {Biockem. Z., 1923, 136, 112 — 118). — This method depends 
on the oxidation of the cholesterol- digitonin complex with hot 
chromic acid and titration of the excess of chromic acid by potassium 
iodide and thiosulphate. The micro-filtration tube described pre- 
viously (this yol., ii, 330) is surrounded by a jacket through which 
steam can be blown so as to effect the oxidation in situ at 100°. 

H. K. 

New Reactions for the Detection of Sterols. Geobqr 
Stafford Whitby {Biochem. •/., 1923, 17, 5— 12).~(1) Two c.c. 
of a reagent consisting of a mixture of sulphuric acid and formalin 
in the proportions of ^ volumes to 1 are added to 2 c.c. of a chloro- 
form solution of the sterol (preferably 1 — 2 mg. of the sterol) and 
shaken. After shaking, the upper chloroform layer is found to be 
cherry-red in colour, whilst the lower sulphuric acid layer is brownish- 
red in colour and shows an intense green fluorescence. On pouring 
off the upper layer and treating it with two or three drops of acetic 
anhydride a bright blue colour, which lasts for a considerable time 
hut passes into a green within an hour, is produced. This reaction 
is more than ten times as sensitive as the Salkowski reaction, 

(2) On the addition of 25 drops of a reagent made up by mixing 
concentrated sulphuric acid and formalin in the proportion of 50 vols . : 
1 vol. to 2 c.c. of a solution of 0*2 — 0*5 mg. of the sterol in glacial 
acetic acid, a rose-coloured, fluorescent solution is obtained. This 
reaction is claimed to be more sensitive than any colour reaction 
hitherto used for the detection of sterols — the limit of sensitiveness 
of the reaction is 1 in 200,000. 

(3) A few mg. of a sterol are added to 1 drop of acetic anhydride 
on a piece of porcelain and gently heated until it has melted and the 
excess of anhydride has been dnven off. When completely cooled 
the fused mass is moistened with concentrated nitric acid, when 
the substance assumes a blue or bluish-green colour. This reaction 
is of value for cholesterol, but is not suitable for ph^osterol. 

A differential test for sterolins is also described. One to two c.c. 
of concentrated sulphuric acid are poured on to a few particles of a 
sterolin in a test-tube and the mixture is warmed gently to effect 
solution ; on cooling, a cold saturated aqueous solution of thymol 
is poured on top of it. The lower layer shows an orange colour 
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with strong green fluorescenoe. A violet ring is formed at the 
junotion of the layers. When kept, the violet colour tends to 
spread through the upper layer. With sterols, the same colour is 
oDtained in the lower layer, but no violet ring appears. The author 
suggests that all reactions for sterols in solution are in their essential 
features similar. S. S. Z. 

The Efiect of Soluble Calcium Salts on the Estimation of 
Dextrose, and its Cause. Wilhelm Biehler (Z. Biol, 1922, 
77, 69 — 72). — ^In the ^timation of dextrose by means of Fehling’s 
solution, low results are obtained if soluble calcium salts are 
present, the error being approximately proportional to the quantity 
of calcium. Soluble salts of barium and strontium, but not of 
magnesium, zinc, or lithium, act similarly. This loss of reducing 
power is probably caused by the partial conversion of the dextrose 
into saccharinic acid under the influence of the alkaline- earth 
hydroxides. E. S. 

Observations on the Method of FoUn and Wu, and the 
Mai^animetric Modification for the Estimation of Small 
Quantities of Reducing Sugar. Pattl Flehry and Louis 
Boutot {Bull 8oc. Chim. biol, 1923, 5, 148 — 152).— The shade 
and intensity of the blue colour produced in the Folin and Wu 
method varies with time, whilst the amount of potassium per- 
manganate absorbed is more constant. W. 0. K. 

Electrometric Titration of Reducing Sugars. Wanda L. 
Baggett, Arthur W. Campbell, and J. L. Whitaun {J. Amer, 
GAem, Soc., 1923, 45, 1043 — 1045). — The sugar solution is 
added rapidly to the boiling Fehling’s solution, the course of the 
reaction being followed by comparing the potential of a platinum 
electrode immersed in the Fehling’s solution with that of a normal 
calomel electrode. After each addition of sugar, the deflectmn of 
a galvanometer in circuit with the titration vessel is noted ; this 
deflection is at first small and irregular, becoming large at the 
end-point. Further additions of sugar produce relatively small 
deflections. The method, as checked gravimetrically, is found to 
be accurate. W. S. N. 

The Elstimation of Sugar in the Blood. Edwin George 
Bleakley Calvert (Biochem. J., 1923, 17, 117_129).^A method 
based on FoUn and Wu’s and on Mackenzie Wallis and Gallagher’s 
methods. The blood is collected in a platinum capsule which is 
introduced after weighing into a test-tube containing distilled 
water. The protein and other interfering substances are removed 
by the tungstic acid precipitation method of Folin and Wu and 
the cuprous oxide obtained with the reducing sugar is estimated 
colorimetrically with phospho-molybdic acid against permanent 
standards of coloured glass disks. A curve of correction for copper 
reductions is given. S. S. Z. 

Estimation of Sugar by the Picric Acid Method in Liquids 
Poor in Protein. W. Mestrbzat and (Mlle) Y. Garreau (Bull, 
^oc. Chim, biol.i 1923, 5, 41 — 58). — ^The sugar present in such 
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liquids as the cerebrospinal fluid may be advantageously esidmsted 
by the method of Benedict and Osterbaig (A., 1921, ii, 660). Details 
are given of a macro- and a micro-method of carrying out the 
estimation, and comparison of these methods with the Folin-Wu- 
Guillaume method shows good agreement. If too much creatinine 
or similar reducing substance be present, this must first be separated. 

W. 0. K, 

Estimation of Lactose. Vincent Edwakds {Ghem, Nms, 
1923, 126 , 191). — In the volumetric estimation of lactose by means 
of FehJing's solution, the end-point of the titration is sharply defined 
if, in addition to a small quantity of magnesium tartrate, a piece 
of paraffin wax is added to the mixture of Fehling^s solution and 
water. W, P. S. 

The lodometric Estimation of Aldoses. I. M. Kolthofp 
(Pham, Weekbladf 1923, 60, 362 — 375). — Aldoses are quanti- 
tatively oxidised to the corresponding carboxylic acids by iodine 
in alkaline solution. To the neutral sugar solution is added at 
least twice the theoretical quantity of iodine, and then with con- 
stant shaking not more than twice the theoretical quantity of 
sodium hydroxide ; after five to ten minutes, the solution is acicfifled 
and the excess of iodine estimated by thiosulphate. Sodium 
carbonate may be used in place of the hydroxide, but the reaction 
is slower. By blank determinations under the same conditions, 
the amount of iodine taken up by other substances present may 
be allowed for. S. L L, 

Application of the lodometric Estimation of Aldoses to 
the Analysis of a Mixture containing Carbohydrates. I. M. 

Kolthoit (Pharm. Weekblad, 1923, 60, 394 — 402).~Lactose may 
be accurately estimated in milk by the iodine method (preceding 
abstract) after removal of proteins. In invert-sugar, honey, jam, 
and similar mixtures containing laevulose, dextrose, and possibly 
sucrose, the dextrose Ls estimated iodometrically without correc- 
tion; the dextrose and Isevulose are then estimated together by 
use of Fehling’s solution, the Isevulose so determined ^ving to the 
necessary accuracy the correction required for the iodine taken 
up by it in the iodometric estimation. The sucrose is then inverted, 
and the dextrose so formed estimated by another iodine titration, 
correcting for laDvulo.se. If dextrin Ls also present, after the above 
procedure a more vigorou.s hydrolysis is carried out, and the dextrose 
so formed again estimated by difference. S. I. L. 

Estimation of Formic Acid. E, 0. Whittier (/. Amer. Chem. 
Soc., 1923, 45, 1087). — It is shown that in estimating formic acid 
by oxidation by means of alkaline potassium permanganate solution 
(Jones, A., 1895, ii, 463) at least twenty minutes are required for 
completion of the oxidation. W. S. N. 

Cbaractaristic Colour Reaction of Oxalic Acid and Oxalates. 
MtJLLEB {BuU. Assoc. Chim. Suer., 1922, 40, 169— 171).— Ten c.c, 
of a solution of a small quantity of oxalic acid or an oxalate in 
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dilute sidphurio acid are treated in a test-tube with a few crystals 
of resorcinol and 2 o.o. of concentrated sulphuric acid are added so 
as to form a layer below the solution. A blue or bluish-green 
zone appears at the junction of the two liquids ; on shaking the 
tube, the whole mixture is coloured blue, and tMa colour changes 
to^ violet when the mixture is heated slightly. Other organic 
acids yield yellow or red colorations with the test. W. P. S. 

The Sulphuric Acid Test for Liver Oils. Abthub Habdek 
and Robeet Robison {Biochem. J., 1923, 17, 115— 116).— The 
purple coloration given by liver oils on addition of a few drops 
of sulphuric acid can be simulated by adding the sulphuric acid to 
a light petroleum solution of cholesterol and furfuraldehyde or 
w-hydroxymethyifurfuraldehyde. Chloroform may also be used as 
a solvent, but unless the solutions are carefully dried more sulphuric 
acid will be required to produce the coloration. The addition of 
furfuraldehyde to oils such as butter, which by themselves give 
only a faint reaction, causes the production of a very intense purple 
coloration on adding sulphuric acid. Attempts to obtain furfur- 
aldehyde, or a compound which could replace it in this reaction 
from coal &h oil by distillation and other means failed. The 
al»ve reaction can also serve as a delicate test for cholesterol; a 
faint purple colour is slowly developed with 0*1 mg. in 5 c.c. of 
light petroleum containing excess of furfuraldehyde. With 0*5 mg. 
of cholesterol, the reaction takes place immediately. S, S. Z. 

Estimation of Lipoids in Blood and Tissues. HI. Piebrb 
Lembland {BuU. Soc. Ghim. biol, 1923, 5, 110— 124).— A new 
method is described for the estimation of unsaponifiable fat and 
total fatty acids in blood and tissues, in which the free acids are 
converted into their potassium salts and the unsaponifiable fat is 
extracted by light petroleum. 

In the estimation of lipoid-phosphorus, it is considered that ether 
is the best solvent for the extraction of the lipoids. W. 0. K. 

Estimation of Chloral Hydrate. E. Rupp {Pharm. Zenir.-h., 
1923, 64, 151). — In the iodometrie estimation of chloral in chloral 
hydi’ate it is essential that the iodine solution be added before the 
alkali solution. Ten c.c. of -1% chloral hydrate solution are 
treated with 25 c.c. of iV/lO-iodine solution and 2*5 c.c. of Njl- 
aodim hydroxide solution; after ten minutes, the mixture is 
acidified and the excess of iodine titrated with thiosulphate solution. 

W. P. S. 

Perchloric Acid as a Micro-chemical Reagent. Viktob 
CoKDiEB {Monaish.j 1923, 43, 525 — 536), — Perchloric acid may 
be used (cf. Deni^, A., 1917, ii, 345) as a sensitive microchemical 
reagent for the identification of some compounds (A, below). 
Other compounds (R) are less delicately responsive to the reagent . 
Hydrochloric acid, sulphuric acid, water, alcohol, ethylene glycol, 
glycerol, and nitrobenzene are the solvents u^d. The colour, 
cmtalhne form, and optical properties of the various precipitates 
obtained are described. 
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ii.--— Trii&etliylamine, tripropylamine, triisobutylan^e, tetra- 
methylammonium (iodide), tetraethylammonivim (chloride), tetra- 
propylammonium (iodide), phenylhydrazine, hexamethylenetetr- 
amine, triphenylguanidme, pyridine, quinoline, quinaldine, acridine, 
cinchonamine, scopolamine, cinchonine, quinine, cocaine, veratrine, 
and guanine. 

.B.— Ethylenediamine, hydrazine, semicarbazide, aniline, dimethyl 
p-phenylenediamine, tribenzylaraine, guanidine, o-phenylenedi- 
guanide, xanthine, piperine, codeine, sparteine, strychnine, and 
brucine. 

The following compounds do not give crystalline perchlorates : 
Triamylamine, triethylamine, nitrophenylhydrazine, arainoguan- 
Idine, diphenylguanidine, benzyldiguanide, p-tolyldiguanide, creat- 
ine, diphenylamine, diphenylcarbazide, triphenylcarbinol, nicotine, 
atropine, berberine, and solanine. E. E. T. 

Use of Potassium or Sodium Bromide as a Source of 
Bromine for Urea Estimations. C. H. Coiungs {Chm, Nem^ 
1923, 126, 180, 181).— A simple apparatus is described in which 
pota^ium or sodium bromide solution is decomposed by the gradual 
addition of nitric acid and the liberated bromine is remov^ by a 
current of air and conducted through sodium hydroxide solution, 
in which it is absorbed to form sodium hypobromite solution for 
use in the estimation of urea. W. P. S. 

Estimation of Carbamide by Hypobromite. B. M. Mar- 
GOSCHES and Heineich Rose (RwcAem. Z.y 1923, 136, 119—127)1 
— Carbamide and ammonia compounds can be estimated by am 
alkalimetric hypobromite method. The carbamide (0*2 g.) if 
treated with 50 c.c. of /10-hypobromite and heated for threi 
minutes at 100°, then treated with 0*2 to 0*3 g. of sodium bromidl 
and 50 c.c. of hydrochloric acid (>.^/5). The bromine is driven 
off by gentle heating, and after cooling the excess of acid is titrateq 
with i7/5-alkali, using methyl-red as indicator. Parallel blank 
experiments using sodium bromide are an essential feature. i 

H. K. \ 

Reaction of AUantoin Applicable to its Estimation, jf 
More (/. Pharm. Chim., 1923, 27, 209 — 214). — ^When a solution 
containing allantoin is treated with Nessler reagent, a yellow 
coloration is produced and mercurous salts are precipitated ; othw 
ureides and ammonium salts yield a precipitate with the reageirf 
but in this case the precipitate is soluble in dilute hydrocWorr 
acid. For the estimation of allantoin, a solution of the substanf 
in dilute sodium hydroxide solution is treated with an excess 4 
Nessler reagent and, after twelve hours, the mixture is acidificjf 
with hydrochloric acid and treated with a known quantity 
excess) of NllO-iodiae solution. The excess of iodine is titrated 
subsequently with thiosulphate solution. Two atoms of iodine 
are equivalent to one molecule of allantoin. The result obtained 
ihust be multiplied by 1*08, since only 92% of the allantoin is 
oiddised. W. P. S. 
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Refractive Indices of Solutions of Hydrochloric Acid, 
Acetic Acid, and Ethyl Alcohol in Water at 25^ and 30^. 
Howabd M, Elsby and Gbobgii h. Lynk {J. Physical Chem.^ 1923, 
27, 342— ^6).““The refractive indices of aqueous solutions of 
hydrochlorio acid, acetic acid, and ethyl alcohol have been measured 
at 25° and 30** for sodium light, using a dipping refractometer. 
The values of n® are recorded in tables in the original. J. F. S. 

The Atomic Refraction of Mercury. M. Tiffensau and 
Ch. SoiauTRE (BuU, 8oc. ckirn., 1923, [iv], 33, 293— 296).— The 
atomic refraction of mercury was determine from observations of 
the refraction of four mercury alkyl compounds, their molecular 
refractions being calculated from the formula of Lorentz. The 
following values were obtained : mercury diethyl has 1*504, d® 
2*4268, molecula^ refraction 33*39, whence, deducting 20*672 for 
4C and lOH, the atomic refraction of mercury is 12*718. Mercury 
di'U-propyl has 1*5138, 2*0111, molecular refraction 42*79, 

whence the atomic refractiBn of mercury equals 12*882. Mercury 
^Mopropyl has 1*52825, 2*0103, molecular refraction 

43*82, and atomic refraction of mercury equals 18*91. Mercury 
^-n-butyl has w? 1*5059, 1*790, molecular refraction 52*09, and 

atomic refraction of mercury 12*946. The mean value derived from 
unbranched chain compounds is therefore 12*848. The atomic 
wactions of mercury and the compounds increase as the chain 
Ipgthens, and also the introduction of the secondary radicle causes 
^notable exaltation. These results are in accordance with those 
l^viously obtained for lead. G. F, M. 

kThe Molecular Refractions of Chloro-, Dicbloro-, and 
dilorobromo-acetates. Paule Laure Vanderstichele (T., 
1023, 123, 1225-1229). 

fThe Graphitic Conception of Aromatic Carbon.] A. L. 

VOH Steiobb (5er., 1923, 56, [B], 998). — In consequence of an 
efror, the value 1*58932 instead of 1*59480 was cited for the 
index of rrfraction of anthracene dissolved in naphthalene (A., 1922, 
ii^, 616). The recalculated, value for the molecular refraction of 
at^racene is 65*46, which is in good agreement with the measure- 
mente of Kmllpfeiffer (this vol, ii, 102). ♦ H. tV. 

A Method for the Separation of the Arc and Spark Linra 
of Emission Spectra. W, Wien {Am, Physik, 1922, [iv], 69, 
325— 334).— In order to distinguish between the arc and spark 
lines of a number of gases, positive rays were produced in a Wh 
vacuum, and the emission of light was examined. By means cn a 
riiort condenser, the charged atoms were deviated from their path, 
and the lines due tp these, the spark spectrum, separated from the 

VOL. cxxiv, ii, 14 
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due tQ the uncharged atoms, the arb Bpeotrum. The Baln^r 
eeiiee for hydrogen were shown to be due to the uncharged atoms. 
On the other hand, the majority of the oxygen lines were deviated; 
the undeviated lines belong to the series spectrum. For nitrogen, 
the relationships are more complex, but the arc and spark spectra 
are found to agree with Stark’s classification. The negative band 
spectrum was found to be given by positively charged molecules, 
and the positive band spectra from the uncharged molecules. 
The merouiy lines observed were due to uncharged atoms. W. E. G. 

Spark Spectra of Higher Order. LfioN Bloch and EcaiNK 
Bloch {Comj^L rend.^ 1923, 176, 1062—1063). — ^The authors claim 
priority over Bunoyer for the method of resolving a spark spectrum 
into several spectra of different categories, and for the application 
of the method to the case of mercury (cf, ibid., 1910, 153, 833, 933). 

G.,F. M, 

Arc Spectra and Ionisation Potentials in Dissociated Gases. 

K. T. Compton {Proc. Armr, Phil ^oc., 1922, 61, 212—226; of. A., 
1921, ii, 368). — ^The arc was studied in a new type of dischaige 
tube permitting the use of an atmosphere of atomic hydrogen. 
Critical potentials were also studied by a modififation of Lenard’s 
method. For hydrogen, six critical potentials were observed : 
lOT, 12T, and 13’8 are associated with the atom, the first two being 
radiation potentials, and the last the ionisation potential. These 
values correspond respectively with the first and second lines and 
the convergence frequency of the Lyman series. The values 11 '3, 
12*8, and 16-2 refer to the molecule, being due, respectively, to 
ionisation without dissociation, dissociation plus radiation from an 
atom, and dissociation plus ionisation of an atom. The lowest 
voltage at which an arc can be maintained in hydrogen is 16-2 volts. 

A similar study of nitrogen showed the arcing voltage to be 16-16 
volts, at which value the positive bands were observed. One of 
these increased in intensity with further increase of voltage, and the 
other decreased. The negative band appeared at above 18 volts, 
and increased in strength mth the voltage. The lines in the 
visible region of the spectrum were not seen at a potential below 70 
volts. Whilst dissociation of nitrogen was impossible at tempera- 
tures obtained by the heated tube, dissociation by electronic 
bombardment was facilitated by electrically heated tungsten. 

wjEMicAL Abstracts. 

Observations on the Structure of the Hydrogen Lines 
and H^. A. E. M. Geddes {Proc. Roy. Soc. Edin., 1923, 43, 
37 — 42). — ^According to Somm erf eld’s theory of the fine structure 
of spectral linel*, the separation of the doublets for all members of the 
Balmer series of hydrogen lines should be constant, and corresrond 
with a value Sv ~ 0*365 cm.“^. The author finds for and 
respectively, the values Sk = 0*34 and 0*33 cm"^. The result is 
held to support McLennan’s view (A., 1921, ii, 666) that the value 
o|j8v decreases with decrease of wave-length, so that the Balmer 
il|j^ must be regarded as a principal series, and not as a subordinate 

J, S. G. T. 
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Spectoa oi a&d Oxygeil ili 

Ultra-Violet. J. J. HoFimo {Pkyeical 1922, 20, 673— 
688 j of. this voL, ii; l).~-Ocmtrary to beUef, oxygen and other, 
gaies ere fotmd not to be opaque in the extreme ultra-yiolet region, 
and a method has been de'feloped for th^ examination. For 
hydrogen^ wave*iengths are given for ninety lines from X 885*6 to 
X 1059*2. The resonance line is superlmposea in the fourth order on 
the H# line; hence ite wave-length is 1215*^ i 0*03 A. This 
coinoidence ccmfirms the Bcdir formula for this line. In the case of 
nitrogen, the continuous discharge gives chiefly the band spectrum, 
nine^n bands from X 1025*8 ^ X 1384*7 being measu^; the 
disruptive discharge gave fifty new lines. It appears probable that 
Lyman's {Asiroph ^. «/., 1916, 43, 89) helium Imes are really due 
to air. With the disruptive dischaige, oxygen yielded about 
one hundred new lines, extending to X 607*2; when mercury 
vapour was present, about 16 additional lines, extending to X 433*0, 
were obtains. A. A. E. 

Emission and Absorption of Halogens in the Visible and 
Ultra-violet R^^ns. A. L. Narayan and D. Gunkayta { PhU , 
Mag., 1923, [vi], ft, 827 — 830). — The emission spectra of bromine 
and chlorine are line spectra the nature of which depends on the 
intensity of the discha^ and the temperature oFthe tube. As 
the temperatiire increases, some of the lines are reinforced and 
others i^ppear. The absorption spectra have been studied up 
to 2000 A. All these vapours give a banded spectrum in the 
yellovdsh -green region between 6800 A. and 5000 A., and at the 
same time general absorption begins at the ultra-violet and extends 
up to 4900 A. With increase of pressure, the bands become darker 
and a few more are added at the ^ end, and the general absoiption 
band extends more and more up to the green, where the banded, 
spectrum begins. The absorption of bromine vapour gradually 
increases as the temperature rises from 30‘^ to 600°, until at the 
latter temperature it absorbs almost the whole of the ultra-violet 
up to 2000 A. ; this is the temperature of maximum absorption. 
In the case of chlorine, the absorption increases slightly towards 
the red end with rise in temperature, but towards the short wave- 
length side there is no appreciable change. The maximum absorp- 
tion for iodine occurs at 300°. The emission and absorption spectra 
of the halogens are not complementary. W. E. G. 

Structure of the Baud Spectrum of Helium. II. W. £. 
CtmiK (Proc. Roy, Soc., 1923, [A], 103, 31&-^).— In con- 
tinuation of previous work (A., 1922, ii, 330), the author has 
investigated the structure of seven doublet bands, near XX 4650, 
3680, 3360, dl30, 4000, 3630, and 3460 A., in the spectrum of 
belium. Ecmh band consists of three series, two of which proceed 
to a head, whilst the third does not. Tables of wave-lengths and 
least square empirical formulse are given for the constituent series 
of each band. The structure of the bands is considered in the 
light of the quantum theory, and it is shown that the doublet 

14--2 
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separaticm^ should tend to decrease in^jnssing to hi^er m^nhesB 
of the series, bul) not to vanish, a result wmoh is in act^idance 
with the measurements of Fowler (A., 1915, ii, 118). Kiataser’s 
half-quantum hypothesis (A., 1922, ii, 409) is applied to d^uss 
the displacement of the more refrangible branches of the bands. 
A graphical method of calculating moments of inertia of the mole- 
cules, concerned in the emission of the spectrum is detailed, and 
numerical values of the initial and final moment are calcula^ in 
the case of each of the bands. Initial values so calculated range 
from 2*00x10^ to 217x10'^ whilst final values range from 
l‘71xl0’^ to l^fixlO"^. The differences between the stable 
and energised moments of inertia are large compared with the 
variation of the latter among themselves, and indicate that whilst 
the removal of the electron from the innermost to the next orbit 
considerably modifies the configuration of the molecule, fflibsequent 
transitions have relatively little effect. No perturbarimas were 
found in the bands XX 6400, 4546, and 5730, previously studied, 
but in the main series of doublets, XX 4650, 3680, and 3350, five 
cases occur. These displacements (obs.-calc.) range from — 2‘11 
to +1*60 cm.“^ They originate in disturbances of the initial 
eneripsed state of the molecule. Their coi^leto explanation 
requires possibly the postulation of an additional molecular type in 
addition to the whole- and half -quantum types. A new combination 
law in the form P(m+l)=constant, is shown to hold for 

bands of the same series and for the same value of m. J. S. G. T. 

Series Spectra the Emission of which is Associated with 
more than One Electron. Gregor Wentzel {Fhysihal, Z., 
1923, 24, 104 — 109). — Certain lines in the neon spectrum are 
produced in pairs by the simultaneous transference of two electrons, 
one from the 2^ to an outer orbit, and the other from 2^ to 22 . 
The energy changes involved in these passages are discussed wim 
the aid of a diagram and it is shown that the difference between 
the work of excitation for two such lines, will be nearly the same 
as the work involved in the transference of an electron from to 
Irj which gives rise to a line in the Rontgen spectra. The Ritzsche 
term may be derived from the Ritzsche formula, but to 

obtain the non-Ritzsche term a constant amount 782 cm."^ 

must be added. The spectra of calcium, barium, and strontiiun 
are studied from this point of view, and values for the term differ- 
ences, the ionisation w^>rk /g—Zi , and the work of excitation 
Aj— Aj, are given for a number of lines. W. E. G. 

Regularities in the Red Xenon Spectrum. L. A. Sommer 
{Z. Physikt 1953, 13, 85 — 93). — ^This work was undertaken in order 
that a comparison might be possible between the spectrum of 
xenon and that of ionised caesium. The measurements of Baly, 
Merrill, and Meggers have been employed. In all, 148 lines have 
been arranged in pairs and groups on the basis of constant frequency 
differences. The intensities, X and y,#., are given. The comparison 
with the caesium spectrum will shortly be communicated. 

W. E. G. 
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The BSass Spectra <A the Chemical Elements. IV. 7. W. 

Aston (PAii. Mag., 1923, [vi], 45, 934--964 ; cf. A., 1921, u, 474). 
—The photographic plates used in this investigation have been 
impiov^ by a process of Schomannisation, consisting in partly 
diiolving away the gelatin from the plate by means of sulphuric 
acid. The doubly-chaiged helium atom was sought for without 
success. The isotopes of nickel were investigated by employing 
nidiel carbonyl diluted by carbon dioxide, and the atomic weights 
of its isotopes were 58 and 60, respectively. The intensity relation 
between the Ihies agrees with that predicted from the experimental 
atomic weight. The isotopes of titanium and chromium could 
not be determined when the chlorides were employed on account 
of the action of the chlorine atoms on the material composing the 
apparatus. Also lead ethyl and rinc methyl gave unsatisfactory 
results. The two weak xenon lines, 128, 130, previously suspected, 
have been confirmed, and two new components at 124 and 126 
discovered after considerable over-exposure of the plate. Tin in 
the form of tin tetrametbyl gave the isotopes 116, 117, 118, 119, 

120, (121), 122, and 124; the values are less than whole numbers 

by 2 — 3 parts in 4000, as was detected by an examination of the 
line which is asymmetrically situated with respect to 

the two xenon lines, 134, 136, Only one iron line could be definitely 
identified, and this differed slightly from the whole number rule. 
Oad^um lines could not be obtained when the metel was volatil- 
ised inside the discharge tube, but its introduction 1^ io the com- 
plete removal of the mercury lines. On volatilisation, selenium 
gave five strong lines, 76, 77, 78, 80, 82, and a faint sixth at 74, 
and these were confirmed by the occurrence of lines due to CSe, 
COSe, and CSe 2 . Three are isobaric with three of the krypton 
lines. No success was obtained with tellurium or beryllium. 
Aluminium appears to be a simple element, and no isotope of 
chlorine occurs at 39. Trimethylstibine gave two strong lines at 

121, 123, the former being slightly the more intense, and these 

lines showed no appreciable deviation from the whole number rule. 
A complete list of the known isotopes is given. W. E. G. 

The Relationship between the Arc Spectrum of Sodium, 
the First Spark Spectrum of Magnesium, and the Sec<md 
Spark Spectrum of Aluminium. £. Fues (Z. Physik, 1923, 
13, 211— 220).— In a previous paper (cf. this vol., ii, 1, 103), it wag 
shown how the terms in the arc spectrum of sodium could be utilised 
to determine the potential function in the inner field of the atom. 
It is now possible to extend these deductions from Na* to the 
related spectra, Mg^^ and Al*”, although the configurations of 
these three systems are not exactly identical. For the calculation 
of the corresponding magnesium and aluminium sp^tra, only the 
data for Na* and the value of the Li term of magnesirm and 
aluminium are needed. The deviations between the experimental 
and calculated values, which increase with increasing atomic 
number, do not disturb the high degree of relationship between the 
three spectra. ,W. E. G. 
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Wave-lttigth MmtiremMits In titt Are Spectra ol 
minm and Samarinm. 0. 0. Kibss J&ir, Standards Sk, 
PaperSt 1922, 18, 201->-219 ; cf. A., 1922, ii, 244).--!nie arc speotnim 
of neodymium has been investigate betweeb X 5474*72 and 8935*97, 
and that of samarium between X 5475'2(> and 9264*59, involving 
about 1500 lines in eaoh, of which 130 are common to both. Hie 
latter are of unknown origin, and may possibly be characteristic of 
the intermediate unknown element of atomic number 61. 

A. A. E. 

Series-spectra of the Alumininm Sub-^roup. J. A. Oabboll 
(P foc. Roy. Soe.f 1923, [A], 103, 334—338).“— The author has 
investigate the absorption spectrum of thallium vapour at a 
temperature of 600—600°, over the range XX 7000 — 2^ A. No 
trace of absorption lines corresponding with the principal series 
was observed. Lanes corresponding with the sharp series were 
observed at XX 5360-46, 3775*72, 3229*75, and 2580-14 A., and to 
the diffuse series at XX 3529*43, 3519'24, 2767*87, 2921*52, and 
2918*32 A. The line X 2768 A. showed absorption on the red side 
only. The absence of the principal series of lines and the reversal 
of the subordinate series indicate that, in accordance with the 
latest developments of Bohris theory, the normal state of the atoms 
in the aluminium sub-group of elemenl^ corresponds with a 1 tt 
orbit and not with a 1 ? orbit as in the alkali metals. Of the three 
outermost elections in the case of thallium, two are in orbits 
and one in a 69 orbit, the latter giving rise to the arc spectrum. 

J. S. G. T. 

The Spark Spectrum of Gallium in Air and in Hydrogen. 
Eixas Klein {Astrophys. J., 1923, 111, 373 — 379). — ^The wave- 
lengths of eighty- three lines , fourteen being questionable and forty- 
eight new, in the spark spectrum of gallium, between X 2177 and 
X 6414, in air and hydrogen have been measured with an accuracy 
of about ±0 05 A. It was found that in air, oxidation takes place, 
the gallium oxide formed superficially then radiating only the 
strongest lines of the metal, whilst in the case of nitrogen the 
bands masked the fainter gallium lines. A. A. E. 

The Electric Furnace Spectrum of Iron in the Ultra-violet, 
with Supplementary Data for the Blue and Violet. Abthub S. 
Kmc {Astrophys. J., 1922, 56, 318-339; cf. iWd., 1913, 37, 239). 
—Previous tables (X 3884 to X 7208) are extended to X 2298. 
Furnace emission spectra extend into the ultra-violet only as 
far as the continuous spectrum of a black body at the same tem- 
perature, but by using a gas-filled tungsten lamp or by explosion 
of a series of fine wires, absorption spectra corresponding with 
either low or high temperatures of the vapour may be obtained 
extending to X 2298 or beyond. Tables are given containing the 
temperature classification of 904 lines in the arc, and in low (1600°), 
medium (2000°), and high (2300°) temperature furnace spectra; 
a revised classification ox 262 lines, X 38^ to X 4531 and a list of 
the most persistent low temperature linefl|are also given. Experi- 
IppBts^with, various metals indicate a parallelism between the 
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sueoessire temperatuie excitation stages and the radiation stages 
aa the potential is increased in low voltage vacuum arcs. The 
fomaoe method is suitable for the classification of spectra of 
substances of high b. p. A. A. E. 

Behaviour of Spectral lines at the Positive Pole of the 
BftotalUc Arc. Paul W. Meeeill [Astrophys. «/., 1922, 56, 
4.7^—482). — using the Pfund type of arc, it was found possible 
to classify five hundred iron lines between X 3849 and X 5763 into 
six classes according to the degree of increase of the intensity of 
the lines at the boundary of the small region of luminous vapour 
just above the point where the core of the arc enters the molten 
bead which forms the positive electrode. Fair correlation was 
obtained with Ring’s furnace classification. Similar relationship 
were found in the case of one hundred and eighty cobalt lines and 
some nickel lines, A. A. E. 

An Explanation of Complicated Spectra (Manganese, 
Chromium, etc. ) by the Inner Quantum Number. A. Sommeb> 
FELD [Ann. Physik^ 1923, [iv], 70, 32 — 62). — ^The conception of 
the inner quantum number has been further extended (cf. thid., 
1920, 63, 221) to provide an explanation of complicated line spectra. 
The choice of the combinations between the three quantum numbers 
ik, n, and j is limited to the following : for the inner quantum number, 

(i-1 

and for the “azimutal” quantum number, k—-k±l, 

li+i 

The Lande condition that the combination 0 — 0 is impossible 
may be used to determine the absolute values of the quantum 
numbers. With the aid of the conception of the inner quantum 
number, it is possible to predict the intensities of the spectrum 
lines, those lines being the strongest in \v^hich j changes by 
the same amount as k ; the intensity becomes weaker the more 
the change of Aj deviates from the change iik. These rules 
are applied to the members of the line spectra of manganese 
and chromium. For chromium, the passage 0 — 0 is al^ent 
and the existing lines are in agreement with the above principles, 
but in the scheme formulate for manganese the combination 
0—0 is present, and doubt arises as to the absolute values for 
the quantum numbers. The number of levels into which the 
8, P, i), . . . series or s, p, d, . , . series are divided increases 
according to the numbers 1, 3, 5 . . , The relationship between 
the inner quantum number and the impulse moment, and between 
the latter and the magneton number, is discussal. Doubt is 
expressed as to whether the paramagnetic moment is identical 
with the impulse moment derived from the inner quantum number. 

W. E. G. 

Series Relationships in the Arc Spectrum of Chromium. 

H. Gieselbr [Ann. Physik, 1922, [iv], 69, 147—160).— From the 
observed Zeeman effect and with the aid of the Lande theory [Z. 
Physik, 1921, 5, 231), it has been possible to arrange and classify 
the arc spectrum of chromium. The key to the chromium spectrum 
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is given the 3a/2-groups which had been already Mso'rored for 
o^cium» baiiuih, and strontium. In the arc spectrum of chiomimn, 
three such groups occur, which consist of 12 lines, lliese are 
arran^ in Bydbeig schemes, giving the intensity in A., 
y=10*X”i^, and the differences between relatea lines. Also 
two pd series have been found, consisting of twelve lines, and from 
the Land4 theory the separation factor g for the d terms has been 
calculated. The agreement between theory and experiment is 
good. The p differences also occur in combination with « terms 
in one series, and a second, somewhat faint group possibly with 
s term differences has been discovered, but it was not possible in 
this group to measure the Zeeman effect. A table is given of the 
Zeeman effect for lines in the chromium spectrum, W, E. G. 

SpMtral Series and Ionisation and Resonance Potentials 
of Chromimn and Molybdenum. M. A. Catalak {Compl. 
rend,, 1923, 176, 1063 — 1065). — One system of series of triplets of 
the arc spectrum of molybdenum has already been given (this vol., 
ii, 106) and a second parallel series is now tabulated. The diffuse 
term is also quintuple and the diffuse triplets are formed by nine 
components. By means of the terms of chromium and molyb- 
denum (54640*9 and 57420*4) the ionisation potentials of these 
elements are found to be 6*7 and 7*1 volts, respectively. The fiiat 
resonance potentials calculated from the triplets X4254, 4275, 
4290, and X 3798, 3864, 3902 are 2*89 and 3*19 volts from chromium 
and molybdenum, respectively. G. F. M. 

The Existence of New Lines, including a Somxnerfeld 
Doublet, excluded by the Principle of Selection in the L-series 
of the Heavy Elements. Pierre Auger and A. Dauvillieb 
(Compt. rend., 1923, 176, 1297— 1298).— A record of observations 
of new lines in the Z-ray spectra of certain heavy elements. They 
correspond with the combinations and M^L^, the former 

forming a Sommerfeld doublet with the line. Details are also 
given of twenty-five L lines in the spectrum of tantalum and of 
4 K lines in that of ruthenium. H. J. E. 

An Extension of the Fimdamental Ultra-red Absorption 
Band of H]rdrogen Chloride. W, F. Colbv, 0. F. Meyer, and 
D. W. Bronx (Asirophya. J., 1923, 57, 7 — 19). — The fundamental 
absorption band of hydrogen chloride at 3*4 has been further 
studiwl (cf. A., 1922, ii, 5) and extended from 3*9 to 4*2 ^ by the aid 
of a grating having 2,800 lines to the inch. Seven new principal 
lines have been measured, and a series of faint lines has been 
discovered between the principal lines in the region m = — 12 to 
jn = — 17. The possibility of these faint lines being Rowland 
ghosts, Lyman ghosts, or secondary reflections is discuffied and 
rejected. They are observed only when the gas is heated at about 
500®. A table and a diagram of the thirty-nine lines of the entire 
known spectrum of hydbrogen chloride are given, and revised 
constants have been computed for Kratzer’s theoretical fonnula. 

A. A. E. 
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Effect of certain Dissolved Substances on tl^ Ultra- 
Absorption of Water. J. B. Coluks {fhysM Bee., 1922, 
20, 436— 4^),— In a study of the absorption of watey from 0'8 to 
2’8/4, the wave-lengths of maximum absorption were found to be 
0*97, 1*20, 1*44, and 2*00^1, the corresponding coefficients of absorp- 
tion being 0*448, 1*220, 29*4, and 103, respectively. In the absorp- 
tion spectrum of water vapour, the ban^ at 1*44 and 2*00 are 
stronger, and the other two bands weaker than for liquid water; 
it is si^ested that the former and the latter bands are associated 
with diSerent kinds of molecules. The ultra-red absorption spectra 
of aqueous solutions of the following substances from 0*8 to 2*3 
have been determined : sodium, potassium, and lithium hydroxides ; 
aluminium, calcium, magnesium, sodium, and strontium chlorides ; 
silver, aluminium, magnesium, ammonium, and zinc nitrates; 
aluminium and zinc sulphates; sodium thiosulphate. In all 
cases, the solutes decreas^ the absorption in the water band at 
l‘44fi and probably also in that at 2 00 /x, whereas all except alumin- 
ium and zinc sulphates and the hydroxides increased the absorption 
in the bands at 0*97 and 120 /x. The results do not agree with the 
solvate theory which ascribes the effect to the formation of hydrates. 

A.A.E. 

Absorption of Potassium Vapour. A. L. Karratai^ and 
D. GuifNAYYA {Phil Mag., 1923, [vi], 45, 831-834; cf. A., 1922, 
ii, 679). — The absorption spectrum of potassium vapour has been 
studied at high vapour densities up to 950° with the view of extending 
the Balmer series for this element. Between 750° and 800°, this 
series could be observed up to the thirtieth member, and at slightly 
higher temperatures evidence of the presence of some members of 
the diffuse series was obtained. In the red-channelled spectrum- 
15 bands were measured. W. E. G. 

The Fluorescence and Channelled Absorption Spectra of 
Caesium and other Alkali Elements. J. C. McLennai^ and 
D. S. Ainslie [Pm. Roy. 8oc., 1923, [^], 103, 304—314).— Experi- 
ments are described showing that potassium vapour, in addition to 
the banded fluorescence and absorption spectra observed by Wood 
and Carter {Physical Rev., 1908), possesses a closely- banded absorp- 
tion spectrum in the region of wave-lengths X 8625—8200 A., longer 
than that of the first member, X 7699 01 A,, of its doublet series, 
and also a more widely spaced one in the region, X 4500 — 4150 A., 
of the second member of the series. The channelled absorption 
spectrum of rubidium was shown to consist of at least seventeen 
bands, four additional to those observed by Carter (A., 1910, ii, 
672) and to extend from X 6700 A. to X 7100 A. The fluorescence 
spectrum of rubidium was found to consist of a uide band between 
X 6540 A. and X 7100 A. It was channelled on the long wave- 
length side, but continuous on the side of shorter wave-lengths. 
With cs^um vapour, a channelled absorption spectrum consisting 
of bands at XX 7585, 7659, 7706, 7749, and 7778 A., was found, and 
a fluorescence spectrum consisting of an unresolved band extending 
from about X7540 A. to X8000 A. Lithium probably possesses 
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% b^ded absorption spectrum in the ultra* violet. It ie coluddeted 
isory probable that the complete duoiescence andchaxrbeUed absoiih 
Uon spectra of ocesium and rubidium have the same choraete^tics 
as the corresponding spectra of sodium and potassium. J. S. G. T. 

Rare Earths. XISl. Absorption Spectra. L. F. Ykteha 
{J. Amer. Chem, 8oc,j 1923, 45, 907 — 915). — ^Ihe absorption spectra 
of solutions of chlorides of praseodymium, neod 3 noiium, samarium,^ 
dysprosium, holmium, erbium, and thulium in the visible region have 
bwn measured at various concentrations and thicknesses of solution. 
Absorption curves have been drawn and the last appearance of each 
band on dilution has been tabulated. In the case of praseodymium, 
five hands are recorded with maxima at XX 4441, 4690, 4891, 6890, 
and 5974 A. ; with neodjmaium twenty-two bands were photographed 
with maxima at XX 3803, 4185, 4273, 4331, 4612, 4691, 4755, 4803, 
5091, 5123, 5205, 5222, 6319, 5726, 5748, 5782, 6228, 6261, 6286, 
6374, 6786, and ^77 A,, and in addition faint bands were observed 
by visual methods at 4293, 4869, 5263, 5731, 5816, 5823, 5888, and 
6720 A. The band 5816 is stated by Baxter and Chapin to occur 
only in nitrate solutions, and the band 5470, which also occurs in 
nitrate solutions, was not observed in the present work (A., 1911, u, 
285). With samarium, bands were photographed with maxima at 
XX 3740, 3906, 4013, 4071, 4154, 4177, 4411, 4636, 4794. 4893, 4995, 
5297, and 6594 A., and faint bands were also found by visual methods 
at XX 4509, 4744, 5277, and 5572 A. Seven bands were photographed 
with dysprosium, the maxima lying at XX 3800, 3873, 3990, 4275, 
4502, 4534, and 4754 A., and a faint band found visually at X 4778 A, 
Twenty- two bands are recorded for holmium, the maxima lying at 
XX 3865, 4169, 4174, 4192, 4220, 4273, 4605, 4522, 4649, 4678, 4736, 
4799, 4831, 4863, 4910, 5365, 5435, 5493, 6405. 6433, 6530, and 
6667 A. Nineteen bands were photographed for erbium with 
maxima lying at XX 4050, 4060, 4072, 4104, 4123, 4422, 4479, 
4537, 4555, 4849, 4871, 4913, 5208, 5232, 5416, 5490, 6490, 6526, and 
6669 A., and two faint bands at XX 5396 and 6515 A. observed 
visually. Thulium gives four bands with maxima at XX 4643, 
6588, 6835, and 6999 A. It is pointed out that the close coincidence 
of the two holmium bands at XX 4273 and 4505 A. with the dyspro- 
sium bands at XX 4275 and 4502 A. may lead to confusion in the 
identification of either element in the presence of the other. A 
method for the quantitative estimation of the rare earths is outlined, 
which consists in diluting the mixture until the most persistent band 
has disappeared and taking the ratio between the equivalent 
thickness of the last appearance in the mixture and in the pure salt. 
There appears to be no definite periodic arrangement of the absorp- 
tion bands. J. F. S. 

Production of Narrow and Broad Bands in the Absorption 
Spectra of Substances in Solution and in the Vapour State. 

ViCTOE Hbnei {C(mpt, rmd.^ 1923, 176, 1142— 1145) .-“From a 
comparative study of a large number of organic compounds, the 
followii^«neral rules were deduced. A substance having only 
a single ^uble bond in its molecule, e.g., C~C, C^O, C— N, 
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or has broad bands in its absorption speotrum botii 
in soliiti^ and in tiie state of Tapour. A supstanoe with a 8in§^ 
molsoola containing two or more double bonds either odjao^t or 
oonjngated presents numerous narrow bands both in solution or 
as vapour, distributed in series conforming with the theory of 
quanta. If the two double bonds in molecules of this type are 
separated by the introduction of CHj- groups, the narrow bands fuse 
together, and only broad bands appear in the spectrum. If the 
molecule is weight^ by the introduction of more and more compli< 
cated atomic groups, the narrow bands are widened, and eventuwy 
form themselves into broad, continuous bands. Examples of 
these changes are given in acraldehyde, crotonaldehyde, and 
mesityl oxide, mono' and di-substitution products of benzene, etc. 
The mechanism of the production of these bands is discussed, 
and it is concluded that for molecules containing only a single 
double bond the first postulate of Bohr does not apply, and o^y 
the second is valid, whilst for molecules with two neighbouring 
double bonds both postulates apply, the first being determined 
by the existence of an electric polarity in the molecule. G. F. M. 

The Ultra-violet Absorption Spectrum of Chlorobenzene 
Vapour. Determination of the Molecular Structure. Vicros 
Hbnbi {Compt. rend.j 1923, 176, 1298 — 1301).— A more complete 
study of the absorption spectrum resulted in the measurement of 
more than seven hundred and fifty bands between 2755 and 2262 A., 
the greater number of these being observed at a pressure of 3 mm. 
The spectrum consists of eight groups of bands each of which is 
made up of several series. The conclusion is drawn that the mole- 
cule has two separate moments of inertia in relation to two axes of 
rotation ; one of these corresponds with that of benzene and is 
about an axis passing through the CX)l-group and the OH-group in 
the para-position with respect to it, the other is smaller and per- 
pendicular to this. The molecule is regarded as a flattened octa- 
hedron, the centre of gravity of the CCl-group being half the distance 
of that of the opposite CH-group from the median plane . H . J. £. 

Relation between Absorption and Structure. IV. Struc- 
ture and the Absorption of Light of Acid Additive Products 
of Benzylideneimines. V. A. Izmailski (J. Buss. Phys, Chem. 
8oc., 1918, 30, 167—189; cf. A., 1915, u, 198; 1916, i, 287).— 
The absorption spectra of different acid salts of various substituted 
benzylideneanils are measured, and the structure of these salts 
discussed from these data. In view of the fact that many of these 
salts can exist in two chromoisomeric forms, so-called meso-fonnuhe 
are given them, as follows : 






where X is an acidic radicle and the broken lines represent partial 
valency linking. Those substances in which the para-position in 
the aidehydic benzene ring is occupied by atoms or ^upe more 
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with regard to valency than the oorresponduig carbon 
atiun, «a8, for example, the amino- and dimethylamino-gnnipe, 
exhibit more strongly marked tendencies to exist in forms represented 
by the two meso-formubB shown above. Absorption of light by 
oiganio substances is concluded to be due, not to any pa^oular 
group or radicle of the molecule, but to be a function of the molecule 
as a whole, as is shown by the very similar absorption constants 
obtained for p-dimethylaminobenzylideneaml, NMe^* 0 |H 4 *CH!NFh, 
and benzylidene>p*dimethylaminoanil, CHPhlN^CgHvNMe.. 
Absorption curves are drawn for the following substances : Senzyl’ 
ideueanil, its sulphate, and ite hydriodide, which exists in two forms ; 
for diphenylmethylidenephenylimine, PhjCINPh, its hydriodide 
and hydrobromide ; for p-dimethylaminobenzylideneanil, its 
hydrobromide, dihydrobromide, acetate, and diacetate, and. for 
benzylidene-p-dimethylaminoanil. R, T. 

The Absorption Spectra of Vegetable Dyes of the Flavone 
Series. I. Yuji Shibata and Kei^sh^ Kiuotsuei {Acta 
Phytochim^f 1923, 1, 91— 104),~“The vegetable colouring matters 
of the flavone series show two characteristic absorption curves in 
the ultra-violet, and since the position of these bands is affected by 
the number and orientation of the hydroxyl groups, the ultra- 
violet absorption spectra serve as a ready means of identifying the 
different members of the series. The observations are best made 
in 1/10,000 molar alcoholic solution. Flavone itself has the two 
bands at frequencies 3500 and 4050. The position of the second 
band is scarcely influenced by hydroxyl groups, but the first is 
shifted towards the red by hydroxyl groups in the benzopyrone 
nucleus, and in the opposite direction by hydroxyl in the side pnenyl 
group. Moreover, the depth of this band increases with the number 
of hydroxyl groups, as in the series kaempferol, quercetin, myricetin, 
containing, respectively, one, two, and three hydroxyls in the side 
phenyl group . Acetylation neutralises the influence of the hydroxyl 
groups, and diace tylchrysin and penta-acetylquercetin have exactly 
the same absorption spectrum as flavone. 

In chiysin, apigenin, and luteolin, the head of the first absorption 
Iraind is near 3500 ; ebrysin is exceptional in that the second band 
is also shifted considerably towards the red. Galangin, kaempferol, 
and kaempferide form a closely-related group with the first band 
at 2650. In quercetin, worhamnetin, and myricetin, this band is 
also at 2650 but is deeper. 

The absorption bands of the flavone colouring matters from 
seventeen different plants were examined, and by comparison of 
the curves obtained with those of the above substances it was 
possible to determine to what type the unknown substances belonged, 
Exact correspondence was not obtained, probably on account of 
impurities in the plant preparations. E. H. R. 

Absorption Spectra of Pyrrole and its Derivatives. I> 
The Absorption Spectrom of Pyrrole. T. V. Kobshun and 
Klaea VLADopiovA Roll (J. Russ. Phys. Chem. Soc., 1917, 49, 

The absorption spectrum of pyrrole is found to contain 
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t»n^; o<»nrr^ at 1/X 3206—3500, and 1/y 3760—4006, 

portions being close to those found for pyrrole derivatives at 
concentrations more than a thousand times smaller. These bands 
were HDt observed by Hartley and Bobbie (T., 1897, 73, 603), 
who used weaker solutions, or by Purvis (T., 1910, 97, 1667), who 
did not take reading of the part of the curve corresponding with 
thesecond band. The existence of these bands confirms Valiaschko's 
law {•/. Bum. Phya. Chem, Soc., 1914, 46, 1820), that the absorption 
spectra of cyclic substances are essentially a feature of the nucleus, 
and that su^titution merely intensifies and modifies them . R . T. 

The Low-voltage Arc in Mercury Vapour and its Helation 
to Fluorescence. Y. T. Yao {Physical Bev., 1923, [ii], 21, 
1_21).— The effect of initial emission velocities of electrons on 
minimum ionising potentials is examined, and a proof of the funda- 
mental importance of the critical point of 4*9 volts for mercury 
vapour is held to have been obtained. Low voltage arc pheno- 
mena were studied under identical conditions for the two cases, 
(a) when the vapour was very near to the liquid surface, and 
(fe) when it was far removed from it. The difference (about 1*2 
volts) in the minimum voltage for maintenance of the arc, together 
with the known dependence of fluorescence on the continuance of 
distillation of mercury, demonstrate the close relation existing 
between the production of arcs and the excitation of fluorescence 
and resonance radiation in mercury vapour. It is suggested that 
there may be some influence, due either to the arrangement of 
internal electrons or to the influence of neighbouring molecules, 
which increases the probability of ionisation along the 15— 
path as compared with the 15— mP path in freshly distilled vapour, 
but that this influence does not appreciably affect the potential 
energy of the electron in the 15 state. A. A. E. 

Phosphorescence Caused by Active Nitrogen. E. P. Lewis 
{NaturCf 1923, 111, 599 — 600). — Active nitrogen excite a green 
or bluish-green phosphorescence in a number of solid substances ; 
the spectra are nearly all continuous. A strong effect is produced 
with uranium nitrate, uranium ammonium fluoride, zinc sulphide, 
barium chloride, strontium chloride, calcium chloride, and cmum 
chloride, whereas a weak effect is given by lithium chloride, sodium 
chloride, potassium chloride, sc^um iodide, potassium iodide, 
sodium carbonate, and strontium bromide. The phenomenon 
may be due to chemical reaction with the active nitrogen, or to 
the presence of free electrons. A possible reason for the after- 
glow is briefly discussed, it being su^ested that if there is enough 
oxygen present to remove most, but not all, of the electrons, recom- 
bination may proceed slowly, the spectrum of the afterglow being 
due to the recombination of dectrons with p(^tive molecular ions. 

A. A. E. 

The Establielimdiit of Einstein^e Equivalence Law, and 
its Significance in Photochemical and Chemical Proceaaea. 
PwTz Weiqiht {Z. Physik, 1923, 14, 383— 409).— Einstein’s 
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^ermodyhamio deduction of the photochendoal equiyaknce lair 
is bai^ on the conception of an ideal perfectly reversible photo- 
chemical reaction^ and leads to the relation QsxNhv between 
heat tone, Q, of the reaction and the number of quanta N absorbed 
in the reaction. It is shown that a stable photochemic^ equi- 
Hbrium is a ph3^cal impossibility. Hinstein’s expression for the 
velocity of a photochemical reaction may be quantised only when 
component reactions of a non-photochemical nature are 
from consideration in the complete reaction. Under these con- 
ditions, the equivalence law for the primary photochemical reaction 
is expressed in the form q—Nkv, q being the energy absorbed in 
the primary process. Alternatively, the law may be expressed in 
the form q=%nhv, where N^2n. The mode of deduction of the 
result does not differentiate between equilibrium in a photo- 
chemical or thermodynamic system, and it is concluded, there- 
fore, that N energy quanta are absorbed in any molecular 
chemical or photochemical process. The fundamental equation 
w,,r=8irAf® . /c® of the radiation hypothesis is deduced, 

and it is pointed out that the correlation by Arrhenius and others 
of the activating energy q with the thermochemical and optical 
properties of the system is not in agreement with the completely 
non-specific nature of the equation q=Nhy, The primary process 
in aU chemical processes is conceived as consisting of the ejection 
of an electron from a quantised orbit accompanied by quanta of 
energy. Experiments indicate that absorption of radiation occurs 
in such a case only when the electron does not return to its original 
orbit, but enters a higher quantised orbit or becomes attached to 
another particle. J. S. G. T. 

Photo-chemistry of Potassium Permanganate. I. Appli- 
cation of the Potentiometer to the Study of Photocheinu»l 
Change. E. K. Ridbal and R. G, W. Noriush (Ptw. Roy. Soc., 
1923, [A], 103, 342 — 366). — Potassium permanganate solutions, 
when illuminated by ultra-violet light, undergo a marked change 
of electrode potential, which reverts slowly to its original value 
when the light is extin^shed. The authors show that this change 
is due to an alteration in the hydrogen-ion concentration of the 
solution brought about by photochemical decomposition of the 
potassium permanganate, thus ; 2KMn04=K40,2]mi02-f 30. 
compound K^O, 21^02 is precipitated and a sol of manganese 
dioxide and potassium manganite is formed. The decomposition 
is nnimolecular over the range of concentration studied, and it is 
shown how the velocity constant can be calculated either from the 
changes of electrode potential during illumination or horn the 
dark-recovery curve. Values of K determined by either of these 
methods are in very close agreement with the results of a spectro- 
photometric determination (S'— 0*00149) . A photochemical station- 
ary state is produced in the solution owing to removal of potassium 
hydroxi^p by combinatiem with hydrated manganese dionde. The 
rate of d^omposition of potassium permanganate is increased by 
addition of sulphuric acid to the solution. In such solutions, 
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thfi reaction^ throughout almost the whole of its coursej is of zero 
pider, the constant velocity indicating continxious complete absorp- 
tion of the photoactive radiation. This change in the of 
decomposition is connected with the non-formation of collmd in 

acid solution. Ammonium nitrate, uranyl nitrate, and potassium 
hypochlorite solutions afford photoactive effects similar to those 
owerved with potassium permanganate. A photolytic cell con- 
taining potassium prmanganate and yielding an E.M.F. equal to 
0*215 v^t is described. J. S. G. T. 

The Photochemistry of Unstable Substances. Edmuhd 
JOHK Bowkn (T., 1923, 123, 1199—1206). 

The Applications of Photography to Chemistry. Pikbbe 
JouBOis {Bull 8oc. cAim., 1923, [iv], 33, 229— 246).— A lecture 
delivered before the Strasbourg-Mulhouse section of the Societe 
Chimique de France. G. F. M. 

Variation of the Photoelectric Activity of a Potassium 
Ferrocyanide Solution with Concentration. J. H. J. Poole 
[Phil Mag,, 1923, [vi], 45, 895— 906).— The effect of changes in 
the concentration of ferrocyanide solutions has been studied with 
the view of throwing light on the possible source of the photo- 
electron. The activity of the solution increases in a linear manner 
mth increase in concentration, but at the higher concentrations 
the activity increases more rapidly than the concentration. This 
fact favours the view that the undissociated molecule is responsible 
for the photoelectric properties of the solution. Since potassium 
fenicyanide was found to be nearly inactive in solution, the effect 
cannot have been due to the positive ion. When the activity is 
plotted along the ordinate against the number of undissociated 
molecules in the solution, a straight line is obtained for the lower 
concentrations, but the curve bends upwards, as before, .for the 
higher values. Surface concentration effects do not appear to 
account for the phenomenon. An alternative explanation is 
suggested, which ascribes the increased photoelectric effect in 
concentrated solutions to association of the undissociated mole- 
cules. This is in agreement with the high photoelectric activity of 
the solid salt. W. E. G. 

Tracks of a-Particles in Helium. B. M. Boss and S. K. 
Ghosh {Nature, 1923, 111, 463-464).— -Photographs have been 
obtained of the ionisation tracks of a-particles from polonium in 
helium. Both electrons are ejected on the same side of the a-particle 
track. Tracks indicating the collision of an a-pMticle with an 
atom more complex than hydrogen or helium may possibly originate 
from the breaking up of a nitrogen nucleus with the expulsion of a 
hydrogen nucleus. A. A. E. 

The Continuous R5ntgen Spectrum. Helmuth Kulbv- 
KAMPFF {Ann. Physik, 1922, 69, 5^ — 595). — ^An investigation into 
the dependanoe ol the intensities and spectral distribution of the 
continuous Edntgen rap on the atomic number of the metal 
forming the anticathode, and on the voltage of the catiiode rays. 
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The Bont^n rays from the eight metals, aluminium, iron, (H)bdt^ 
nickel, copper, silver, tin, and platinum, have been examined 
at iie constant voltage, 10470 volts, over a waveden^h kssl-O 
to X=2*8 A., and for two metals, silver and platinum, for 
the voltage interval, 7000 to 12,000 volts. Corrections were 
made to the observed intensities for the absorpticm in the 
aluminium window of the tube and in the adjoining air space, and 
for the absorption inside the anticathode material. The depend* 
ance of the reflecting power of the crystal on the wave*len^ of 
the Rdntgen rays and the length of the ionisation chamber were 
also taken into account. The intensity maximum of the Bdnt^n 
rays is displaced slightly towards the shorter wave-lengths with 
increase in atomic weight. The intensity maximum and the total 
intensity is directly proportional to the atomic number of the 
element. The measurement of the intensity maxima and the 
total intensities for iron, cobalt, and nickel are made difficult by the 
presence of strong spectral lines, and by selective absorption on the 
short wave-length side of the maximum. When the specific intensity 
Jy is plotted against yQ—y, the curves show a linear trend through* 
out the larger part of their course. The tangent to these curves 
is directly proportional to the atomic number, and on changing 
the potential (atomic number constant) a parallel series of curves 
is obtained. Thus, Jy—const. (yo“"y)> where the constant is de- 
pendent on the atomic number, and not on the potential. In the 
neighbourhood of the limiting frequency, a striking break in the 
curve occurs. W. E, G. 

Characteristic L Absorption of X-Rays for Elements of 
Atomic Numbers 62 to 77. J. M, Ck)RK {Physical Xetr,, 1923, 
[ii], 21 , 326 — 333). — Compounds of samarium (62), gadolinium 
(64), dysprosium (%), erbium (68), ytterbium (70), tantalum (73), 
tungsten (74), osmium (76), or iridium (77) were uniformly distri- 
buted over a filter-paper and interposed between a Coolidge tube 
with a tungsten target and a calcite crystal. The emission lines 
of tungsten were u^ as reference lines for the measurement of 
the wave-lengths of the absorption edges. The following are 
tabulated : (u) The X-ray spectrum of tungsten, together with a 
proposed notation, based on the use for each emission line pi a 
symbol designating the initial and final energy levels, e.g. X 1*0696, 
yj (Siegbahn), x (Sommerfeld), is L^y^. (6) The mean^ values of 
the observed wave-lengths, with values of vjN and VvjW. (c) The 
regular doublet frequency differences expres^ as AvjN, 
exhibiting good agreement with values computed from Sommer- 
feld^s formula, and the frequency differences of the Lp and 
emission lines, (d) The energy levels of the various^electronic 
orbits expressed in terms of vjN. The expression VrjS for 
jbj, and Aj has been plotted as a function of the atomic number, 
and it is pointed out that the deviation of the curves from Moseley’s 
linear relation may be qualitatively explained by taking into 
account tbe nuclear defect due to other electrons and the relativity 
correction. The observed results are in approximate agreement 
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wi^ the empirical expression ^(v|N)=^KZ^, where Z is the atomic 
nomber^ and K has the values 4*44x10*® for 1*97x10*® 

tea ifj-ifi, and 9*00 xlCT® for A. A. E, 

X-Bi^ Absorption Coefficients of Carbon, Hydrogen, and 
Oxygen. A, R. Olson, Elmer Deeshem, and H, H. Stobch 
{Physical Rev., 1923, [ii], 21, 30— 37) —The work of Aur6n (A., 
1619, ii, 89), in so far as it appeared to disclose a large discrepancy 
between the absorption coefficients for non-homogeneous X-rays 
of graphite and carbon in organic combination, would likewise 
suggest a diderenoe in the case of aromatic and aliphatic carbon ; 
it has therefore been repeated for the cases of water, benzene, 
toluene, xylene, mesitylene, heptane, and cycfohexanol. The 
variation with wave-length between 0*35 and 0*98 A. is in all 
cases in accordance with the equation p— A+RX®, where (for a 
gram-molecule in a cell of 1 cm.® cross-section) the values for A 
are 3*5, 15*3, 19*0, 21*7, 24*2, 21*5, and 20*5, respectively, and 
for R, 44*6, 74*9, 86*3, 98*3, 113*6, 87*3, and 121 0, respectively. 
The mass absorption coefficients of hydrogen, carbon, and oxygen 
for X-rays of wave-lengths from 0*25 to 0*98 A. are compute as 
foUows: Pa=0*37+0'28X®; p^^O-lS+l’OlX®; p =016-f2*785X». 
These results are in direct contradiction to those of Aur^n (^oc. cit.), 
and constitute a proof of the additive law. The identity of the 
constants for the group CH* when involving carbon in the aliphatic 
or aromatic condition, or Doth, lead to the conclusion that the 
absorption coefficients of aliphatic carbon, aromatic carbon, and 
graphitic carbon are the same for wave-lengths less than 1 A. 

A. A. E. 

Absorption Coefficients for Homogeneous X-Rays. E. G. 

Taylor {Physical Rev., 1922, 20, 709— 714).— The effect of the 
interposition of a cell containing a known thickness of various 
liquid before lead sUts and a calcite crystal, by means of which 
only slightly divergent X, rays from the molybdenum target 
of a Cooiidge tube were reflected into an ionisation chamber, was 
measured. The following results were obtained for the mole- 
cular absorption : pinene, 1*209x10"®*; limonene, 1*206x10"®*; 
benzene, 0*707x10**; toluene, 0*834x10“®*; tsopropyl alcohol, 
0*683x10^; methyl propionate, 1*089x10*®®; ethyl acetate, 
l*099x1r®®; acetone, 0*679x10"®®; ethyl formate, 0*970x10^; 
* trimethylene glycol. 0*986x10"®®. Atomic absorption coefficients 
for X-rays X 0*715 A. are computed as follows on the assumption 
that absorption is an additive atomic property : carbon, 0*1134x 
10*®®, oxygen, 0*304 xlO^®®, hydrogen (calculated from hydro- 
carbons), 0*0048 x 10"®®. There are, however, indications that the 
assumption may not be accurately true. Moreover, when the 
atomic absorption of oxygen is subtracted from the moleculi^ 
absorption of water, 0*322 X KT®®, a value is found for the absorption 
of hydrogen approximately twice that determined from the hydro- 
caroons; the cause may possibly lie in a difference in the strength 
of the Wd uniting the hydrogen to the other elements of the 
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oompouad. The atomic absorption of aluminium is found to be 
2-29xl0r“. A.A.K 

The Adsorption of the -B and -C Members of the Radium 
and Thorium Series by Ferric Rydroxide. John Arnold 
Cranston and Robert Hutton (T., 1923, 123, 1318—1324), 

Origin of Radioactive Disintegration, S. Rossrland 
{Naiurey 1923, 111, 367 ; cf. Pease, A., 1922, ii, 767).— In view of 
the fact that the life>periods of the elements at the beginning of 
the disintegration series axe large, it is possible that the nuclei 
may be intrinsically stable, the radioactivity of these elements 
being due to the action of an external field oi force originating in 
the surrounding electrons. In the case of rubidium and potassium, 
radioactivity might be due to an enhanced efficiency of the perturb- 
ations due to resonance in the interaction between nuclear and 
electronic motion. Consideration of the relative order of magni- 
tude of the diameter of the nucleus and the shortest distance from 
the nucleus attained by electrons does not appear to exclude the 
possibility that the existence of radioactivity among elements of 
high atomic number, and the non-existence of elements of atomic 
number greater than that of uranium, may be connected with some 
kind of interaction between the nuclear and external electrons. It 
is suggested that the nucleus as a whole will rotate* and that this 
rotational frequency may be comparable with some electronic 
frequency, the case in which the nucleus rotates with an angular 
momentum of hl%n {when the rotational frequency, 
WJ=(A/47i2)(l/3fa2), 

where M and a are, respectively, the nuclear mass and radius of 
gyration about the axis of rotation) being specially considered. 

A. A. K. 

Ionisation by Collision in Helium. J. S. Townsend (Phil. 
Mag.i 1923, [vi], 45, 1071 — 1079). — ^The ionisation of a^on and 
helium by the collisions of electrons and positive ions with mole- 
cules of the gas was investigated by Gill and Pidduck by measure- 
ments of conductivity between parallel plates (cf. A., 1912, ii, 615). 
It was found that the processes of ionisation follow the same general 
laws as had been found previously for other gases. These experi- 
ments are not in agreement with modem views on the ipode of 
development of currents in monatomic gases, or with the determin- 
ation of resonance or ionisation potentials by the valve method. 
Tbe conductivity between parallel plates should change in a well 
defined series of steps as the potential increases. In experiments, 
repeating the earlier work, no such effects have been observed. It 
is rfiown that the energy required to ionise a molecule of helium 
is approximately 12 volts, and the sum of the energies of the electron 
which ionises the molecule and the electron which is set free is 
18*8 volte, after the collision. On the other hand, from ibe valve 
experiments, ionisation of a molecule of helium takes place on 
oolliskm with an electron provided the ener^ of the electron 
exceeds a minimum value 21 and 25 volts, aim it has been con- 
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eluded that this number of volts represents the loss of energy of 
an eleetron when it ionises a molecule. This is not supportM by 
the evidence from the parallel plate experiments. W. E. G. 

Thenmonic Effects Caused by Alkali Vapours in Vacuum 
Tubes. Ibyino Lanomuib and K. H, Kingdon {Scwic€f 1923, 
57, 66— 60) .—Metallic casium in a vacuum tube forms an airbed 
film oonsUting of a single layer of atoms completely covering the 
tungsten filament even at filament temperatures of 600'' K, or more, 
the electmn affinity of a tungsten surface being greater than that of 
cffisium-ions (4*52 and 3'90 volts, respectively). The presence of 
minute traces of certain electro-negative gases increases the tendency 
of cffisium to be held by such a surface, so that the film then remains 
intact up to about 900® K . ; at higher temperatures the film partly 
evaporates and the electron emission falls rapidly. When a tungsten 
filament is heated above 1000® K, in caesium vapour at room tem- 
perature, the electron emission falls to negligible values, since there 
is a linear relation between the fraction of the surface covered by 
caesium and the logarithm of the saturation current. Caesium 
evaporates from the film at 1000® K, in the form of neutral atoms, 
since the electron affinity of a surface partly covered by caesium 
may be less than that of a caesium atom. The measurement of the 
ion generation may be applied to the accurate determination of 
the vapour pressures of alkali metals. When a thoiiated tungsten 
filament is used in experiments with caesium vapour, both the 
electron emission and the ion generation disappear if the filament 
is first given a heat treatment by which an adsorbed film of thorium 
is brought to the surface, the electron affinity of a fuUy active 
thoriat^ filament being only 2‘94 volts. Rubidium vapour is 
similar to caesium in its effects. A, A. E. 

Bate of Evaporation of Electrons from Hot Filaments. 
WoBTH H. Rodebush (J. Amr. Chem. Soc,, 1923, 45, 997—998).— 
In a previous paper {this vol., ii, 303) the author derived an equation 
from statistical mechanic for the ra te of evaporation. This 
equation had the form N ==N V RT jEott . and was tested 

for the rate of evaporation of electrons from a hot filament 
by placing ^ 9, where 9 is the thermionic work function. 
Further consideration has shown that Eq should be set equal to 
9 + In the present paper, this has been done, and the 
equation tested for the oases 01 tungsten, tantalum, and molybdenum, 
using data obtained by Langmuir. The calculated value of A is 
very close to the experimental value. If this equation is generally 
true, it furnishes a relation between the thermionic work function 
and the thermoelectric force. The thermionic work function 
being known, tlie contact potential between metals can be calculated 
from the thermoelectric data. J. F. S. 

New Evidence regarding' the InterpretatioiL of Critical 
Potentials in Hydrogen, f. S. Olhstead {Physical Rev., 1922, 
20, 613 — 630).— An experimental separation m effects due to 
the atom and those dne to the molecule has been effected. Bohr’s 
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atom has been closely verified, both the fijrst and second radia’^dn 
potentials (10*1 and 12*2 volts, respectively), corresponding with 
the first two terms of the Lyman series having been 
Ionisation of the molecule is observed at 11 ‘5 volts, 
atom at 13*6 volts; dissociation of the molecule and ra^SMon 
at 12*9 volts; and dissociation of the molecule with ionltilubn 
of one of its parts at 16*0 volts. The existence of two io^rihg 
potentials of ^e molecule has thus been conclusively proved and 
the energy required for the dissociation of the molecme is ^bwn 
to be equivalent to about 2*8 volts. A. A, E. 

The Dielectric Constants of some Aqueous Solutions and 
their Explanation by the Dipole Theory of Debye. Bsinhold 
Ftoth {Ann. Physik, 1923, 70, 63— 80).— The Drade method is 
employed, with aqueous alcohol and benzene as the calibrating 
liquids. The values for dextrose, Isevulose, sucrose, carbamide, 
glycine, “ saccharin,” gelatin, albumin, and a number of substances 
of technical and biological importance are given. The Debye theory 
has been applied to correlate these results. If the dielectric constant 
of the solute is greater than that of the solvent, the increase in 
viscosity which occurs with increasing concentration should lead 
to three types of curves, and only one type would be anticipated 
if the dipole moment of the solute is smaller than that of the solvent. 
All three types of curves have been realised in this work. For 
colloidal solutions, the Debye viscosity formula is in good agreement 
with the results. For crystalline substances, it is not possible to 
derive the dielectric constant of the solute from the “mixture 
law.” The dielectric constant of dilute solutions of electrolytes 
should be the same as for water, but should increase with increase 
in concentration. W. E. G. 

The Conductivity of H^hly Dissociated Binary Electrolytes. 

W. Mund {BvU. Soc. chim. Bdg., 1923, 32, 15fi-178).—The Ghosh 
theory of electrolytes (T., 1918, 115, 449, 627, 707 ; 1920, 117, 823, 
1390), although applicable to salts, does not fo he sufficiently 
trustworthy in the case of acids and bases. The author’s develop- 
ment of the theory leads to somewhat different results which are 
claimed to be more in accordance with the experimental facts; 
his final equation expresses as a function of the observed conductivity 
of an electrol 3 rte, the ions of which have different mobilities, the work 
done in completely dissociating a gram-molecule of a symmetrical 
electrolyte at the same concentration. The general equation thus 
obtained closely rambles that of Ghosh (T., 1918, 115, 455). An 
alternative equation is obtained by modifying the Gh(^ equation 
by the factor 0*84. The latter is in close accord with many of the 
experimental cases studied, but scarcely applies to the case of 
acids and bases. The former gives results for these substances 
which agree with the experimental results. H. J. E. 

Dissociation of Strong Electrolytes in Very Dilute Solutions. 

Phiupp Gross and Otto Reduce [Z. physikai. CAem., 1923, 104, 
315—322).— A theoretical paper in which the validity of the law 
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of mM0 action in connexion with solutions of strong electrolytes 
is qisQussed along with the measurements of Washburn and his 
fonpilation of a dilution law (A., 1918, ii, 55, 66). The authors are 
of opinion that whilst the measurements of the electrical 
conductivity of dilute solutions of potassium chloride by Washburn 
are not likely to be improved, yet they nevertheless do not give 
an unequivocal confirmation of his assumption dkldc == 0. 

On the other hand, these measurements do not disprove this 
assumption. It is thought to be unlikely that the validity or 
otherwise of Washbum^s assumption can be furnished by direct 
experimental proof, but it may be furnished by the establishment 
of a theoretically deduced dilution law. J. F. S. 

The Polarisation of Electrodes. U. J. E. Vebschaffelt 
(Bee. trav. cAiw., 1923, 42, 332—336; cf. this vol., ii, 116).— A 
theoretical paper in which it is shown mathematically that there is, 
in electrolysis, no proportionality between the current density and 
the effective E.M.F. The author points out that, if his equation 
does not hold, the current density increases in smaller and smaller 
proportion to the increase of electromotive force, as if the resistance 
were increasing and finally tends towards a limiting value. In 
practice, this would only be observed in the case of electromotive 
forces much greater than those usually applied. H . J, E. 

Ghosh’s Theory of Strong Electrolytes. Apa Pbins (Ghetn. 
Weekbladi 1923, 20, 237 — 242).— A critical discussion of the theory, 
comparing actual experimental results with figures deduced from 
Gho^’s postulates. Agreement is good, but the theory needs 
extension and modification. S. I. L. 

Electrometric Investigation of the Action of Normal Salts 
on the Potential of the Hydrogen Electrode. V. A. Arkad^ev 
{Z.physikal. Chem.y 1923, 104, 192 — 202).— The influence of normal 
salts on the potential of the hydrogen electrode has been investi- 
gated at ordinary temperatures (16 — 18°) by measuring the 
E.M.F. of the foUowing elements : }LtOTiV,HBr,KN03(c)||Ka|l 
JVKCbHgjCL ) Hg ; H, [ OiiVHBr.KCl{c) |1 KCl || iVKa,Hg2CL | Hg; 
ILl0 iraBr,KBr(c)|lKCl|l^KCl,Hg2CL|Hg ; HJO LVHBr,Naa(c)|j 
KClIlilTKCbHgAlHg ; H2|0*lAHBr,IiCl(c)||KCl||iVKCl,Hg2CLlHg. 
and H^l0*limBr,LiBr||KCI||AKCl,Hg2Cl2jHg. The influence of 
the normal salt is shown chiefly to consist in bringing about an 
increase in the potential of the hydrogen electrode which increases 
parallel with the concentration c of the normal salt. Only in the 
C£^ of potassium nitrate and chloride is a slight change of potential 
observf^ in the opposite direction, and this is only when the concen- 
tration of the normal salt is small, For equivalent 

concentrations, the effect increases parallel with the ability ol the 
normal salt to form hydrates (NaCl, LiCl, LiBr). Salts with the 
same anion as the acid of the electrode have a stronger influence than 
the corresponding salts of another anion, thus KBr and LiBr have a 
stronger effect than KCl and LiCl, respectively. The liquid contact 
potential in all the above measutements has been eliminated by 
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Bjerrum’s me&od (A., 1905, ii, 793) which oonwts in using a bj^dM 
oontaming TOtasaitun cblonde of oonoentrations 3'5^, V7^N,iaid^ 
and from the three values extrapolating the correction neces^My 
to eliminate this value entirely. J, F, S. 

The Slope of Current-Tension Curves in Electrolyd^ 

A. H. W, Aten {-Rcc, trav, cAtwi., 1923, 42, 337 — 364). — ^A theor- 
etical paper in which are represented curves showing the limiting 
current as a function of the concentration of an added indifferent 
electrolyte, the current density as a function of potential under 
different conditions, and ionic concentration as a function of current 
density. H. J. £. 

Electrolysis oi Bromine Solutions of Phosphorus Penta- 
bromide. V. A. Plotnikov (^. Buss. Php, Chem. Soc,, 1917, 
49, 76—81 ; cf. A., 1915, ii, 508).— When electrolysed in bromine 
solution, phosphorus pentabromide gives rise to the ions P**^* and 
Br'. 

A 20% solution placed in an E.M.F, apparatus with platinum 
electrodes shows a steady current of about 97 milliamperes, the 
nature of the liquid remains unchanged, and there is no polaris- 
ation. When a current of 570 milliamperes is passed through the 
same solution, the temperature rises considerably, owing to the 
reaction between the liberated phosphorus kations and the solvent. 

TOen a saturated solution is similarly electrolysed, the current, 
at first equal to 130 milliamperes, quickly drops down to 4 milli- 
amperes; on reversing the current, it again becomes 130, but 
be^ns to drop in the same way ; this is due to the formation round 
the cathode of a crust of phosphorus pentabromide which cannot 
dissolve in the already saturated solution. 

The formation of Br' anions is shown by means of Bruner and 
Bekier^s silver electrodes (cf. A., 1912, ii, 732) when it is found that 
the cathode does not change in weight while the anode increases 
roughly in accordance with Faraday’s law. G. A. R. K. 

Electrolysis in Li^d Sulphur Dioxide. M. Centnkrszwkb 
and J. Dbtjckke (Z. Elekirochem.j 1923, 29, 210 — 214). — ^In con- 
tinuation of the work of Walden and Centnerszwer (A., 1 W2, ii, 245), 
the authois have investigated the electrolysis of solutions of various 
iodides in liquid sulphur dioxide, employing a platinum gauze 
cathode. In the cases of a 5% solution of potassium iodide and 
a 2% solution of sodium iodide, electrolysed at about —20®, un- 
stable products were formed at the cathode. Potassium or sodium, 
respectively, was probably first depraited, and combined with the 
solvent to form hyposulphite which then decomposed, forming 
thiosulphate and pyrosulphite. Whilst no deposition of sulphur 
at the cathode was observed in the case of these two solutions, 
such deposition did occur when pure dry liquid sulphur dioxide 
was electrolysed by means of a high tension current, confirming 
Walden’s contention that positive sulphur-ions are formed by 
the electrolytic dissociation of liquid Bulphnr dioxide. 

J. S. G. T. 
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.mecirolytio ProcsmeB in the Freeence of CoUoide. 1. 
The £leoto(4yeie ctf Zinc Snlphate. Nuolai Ai^BXBisvmcB 
IZGABYSCHBt end P. S* Tirov Bvss. Phys, Chm, Soc.^ 1917— 
1918, .49, 673-^96).— The electrolysis of normal solutions of ainc 
sulp^te was studied in the presence of varying amounts of ge£ttin 
or gum arabic, 1% of boric acid being added in all cases to prevent 
the formation of basic zinc sulphate; different current densities 
were used and the electrode (cathode) potentials were measured 
b^ore and during the passage of the current, the results being 
expressed in the form of polarisation curves (cf. Izgaiyschev, A., 
1916, ii, 7) ; the viscosity and electrical conductivity of the solutions 
were noted at the same time. It is shown that a certain concen- 
tration of colloid corresponds with a maximum cathode polarisation 
and a minimum equilibrium potential; the same concentration 
corresponds with a break in the viscosity curves of the solutions, 
the viscosity increasing more rapidly with rise of concentration 
after that point. It is suggested that the colloid forms complexes 
with the kations of the electrolyte, a small amount of gelatin being 
associated with a large amount of zinc-ions, the proportions being 
about 1 : 100 — 200 by weight ; the SO/'-ions do not appear to 
form such adsorption compounds, probably because they are 
negatively charged like the particles of the colloid. The maximum 
polarisation corresponds with a point when all the zinc-ions present 
are adsorbed by the colloid to form the adsorption compound; 
further addition of gelatin to such a saturated solution produces 
little change. Similar results are obtained with gum arabic, with 
the exception that the viscosity curve shows no definite break. 
The effect of the colloid on the physical nature of the zinc deposited 
is discussed. G. A. R, K. 

Electrolytic Processes in the Presence of Colloids. H. 
The Nature of the Metal-Colloid Complexes. N. A. Izgaby- 
SOHJBV {J, Buss. Phys. Chem. iSoc., 1918, 50, 225 — 229). — ^The nature 
of the colloidal metal complexes formed during the electrolysis 
of zinc sulphate, in the presence of gelatin or of gum arabic, is 
discussed. It is shown that in the case of gelatin these complexes 
must be formed by adsorption of zinc-ions by the gelatin molecules, 
since in a normal solution of zinc sulphate containing 0*25 g. of 
gelatin per litre each molecule of the latter must have attach^ to 
It about 12,600 ions of zinc, whereas only 780 ions per molecule 
could be accounted for by chemical combination. In the case of 
gum arabic, however, in similar circumstances, only 21 zinc-ions 
are attached to each colloid molecule, this being probably lees than 
the number of ions with which it could combine chemically, 
although, at the same time, adsorptive influences also play some 
part in the formation of the complex. R. T, 

Electrolytic Processes in the Presence of Colloids. III. 
The Heats of Formation of Zinc-Gelatin Complexes. N. A. 
IzoABYscHBV and P. C, Titov (J. Buss. Phys. Chem. Soc., 1918, 
50, 230— 236).— The heats of formation of zinc-gelatin complexes, 
formed during the electrolysis in an atmosphere of hydrogen of zinc 
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fK^phAte solutions containing gelatin, are measured. These Heats 
are calculated from the Helnmoltz equation connecting heats of 
fonnation with E.M.F. It is hence found that the heat of form- 
atira of such complexes is —2150 cal., this value being ob^Sied 
with solutions containing equivalent quantities of the colloid, 
with 0*025% solutions, whilst at greater concentrations greater 
heats of formation are found, due probably to heat of adsorption. 
The rate of adsorption of oxygen by solutions containing zinc 
dust is more than doubled by the addition of gelatin. R. T, 

Electrolytic Processes in the Presence of Sugar. N.'A. 
IzcABTSCHEV and D. V, Stbpakov {J. Buss, Phys, Ghm, iSbc., 
1918, 50, 236 — 244). — The and anodal and oatho^I 

polarisations obtained with zinc sulphate solutions containing 
various percentages of sugar are measured, and curves drawn 
showing the variations in these quantities as the proportion of 
sugar in the solutions varies. A maximum of polarisation is found, 
as when colloidal substances are used, but is much distinct, 
and occurs with a 30% solution of sugar, whereas the same point 
is reached with a concentration of 2% of gum arabic or of 0*025% 
of gelatin. The curves for cathodal and anodal polarisation are 
symmetrical, and the values obtained are very close to each other. 
This is probably due to the action of the sugar being the same 
for both processes. From the curves, it is concluded that cathode 
process consists of the following : (Zn, sugar)” ^?^Zn‘* + augar, 
Zn” — ^'Zn, whilst the anodal process is (SO4, sugar)" ^804 + 
sugar, SO4" — ^804, S04+Zn — >^ZnS04. sulphate 

forms a molecular compound with sugar in the ratio of 1 : 1. The 
conductivity of the solutions decreases rapidly with increasing 
concentration of sugar, and the presence of this substance does 
not affect the appearance of the metallic deposit obtained on the 
cathode. Similar measurements are made for zinc sulphate 
solutions containing brucine in place of sugar. This causes con- 
siderable polarisation, and the metal is deposited as a black 
sludge. R. T. 

Electrolytic Processes in the Presence of Colloids. V. 
The Ultra-microscopical Examination of Metal-Colloid 
Complexes. N. A. Izgaryschev and (Mlle) K. S. Poiiomabsva 
(/. BVS9, Phys. Chem. Soc., 1918, 50, 245-254).— CoUoid-metal 
complexes, formed by the addition of gelatin or of gum arabic 
to zinc or copper sulphate solutions, are examined ultramicro- 
scopically, and the number of particles and of aggr^ations of 
particles per square centimetre of the field of vision determined. 
The number of aggregations is found to increase with increasing 
concentration of the colloids, up to their characteristic concentration 
(0'025% for gelatin, and 2% for gum arabic), and then remains 
stationary, whilst the number of separate particles either rem^s 
the same, as in the case of gelatin, or decreases, as in the case of 
gum arabic. The gelatin particles are not visible under the ultra- 
microscope, but b^me plainly visible on the addition of the 
metallic salt, indicating that each particle must have increased in 
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magnitude as a result of adsorption of zino* or copper>ions. Such 
paitioles exhibit cataphoresis on the passage of a current. K. T. 

A^oa of Colloidal Gelatin on Electrolytic Cadznitun. £. 

MniiUU (BvU. Soc. chim, Belg.y 1923) 32, 143 — 150). — Electrolysis of 
a elution containing cadmium as compared with a similar solution 
to which ^latin has been added shows that the addition rendera 
the metallic deposit bri^ter and increases its hardness. H. J. E. 

Jmw Voltage Arcs in Diatomic Gages. 1. Hydrogen, 
Nitrogen, and Iodine. 0. S, Dcffsndack {PhpM Sev., 

1922, 20, 665—^7).— The current-voltage curves whij^ have 

been obtained show that the breaking potential was always the 
ionising potential of the gas, namely, 16*3, 16*2, and 14*6 volts, 
respectively, the striking potential being greater. In the case of 
dissociated hydrogen and iodine, the arc could be maintained in 
normal and favourable circumstances, respectively, at 13*7, 10*0, 
and 12*1, 10*2 volts. The critical potentials agree with accepted 
results, and those associated with the atom and the molecule are 
experimentally distinguished. Spectrc^copic Investigations indicate 
that in the case of hydrogen the line spectrum is due to the atom 
and the band spectrum to the molecule. In the case of nitrogen, 
a fare was obtained which showed a strong spectrum of tungsten 
besides that of nitrogen (cf. Strutt, A., 1911, ii, 482); probably 
active nitrogen was formed. The positive bands appear to be due 
to the neutral molecule, the negative bands to the ionised molecule, 
and the lines to the atom. New negative bands were observed at 
5075, 5018, and 4961 A. In the case of iodine, the line spectrum 
only appeared in the arc. A. A. E. 

The Evolntion of the Molecule of Chromium Hydroxide 
in Contact wth Water. (Mlle) Sfzanne Veil {Compt. rend., 

1923, 176, 1^4 — 1305; cf, this vol., ii, 122). — The molecular 

coefficient of magnetisation of chromium hydroxide depends on 
the method of preparation. Variations in the value occur in the 
inverse sense to those obtained in the case of ferric hydroxide, but 
are smaller. H. J. E. 

tieg ^^^^^^pangion of Liquids. C. Montemabtini 
Losai7A (Gazzetta, 1923, 53, i, 89 — 94). — ^The authors describe an 
apparatus which, when adapted to the photographic registering 
device of Le Chatelier and Broniewski {Bev. metaU.^ 1912, 9, 3, 134), 
permits of the accurate registration of singularities in the thermal 
expansion of liquids or solids and, hence, of rendering evident 
traiffiformation points. A float suspended from one end of a 
balance beam is immersed in a liquid which can be gradually headed 
electrically. An adjustable counterpoise is attached to the other 
end of the beam, the oscillations of which are checked by means 
of a spiral spring. By means of a system of mirrors a ray of li^t 
is reflected from the beam on to a photographic plate, any irre- 
gularity in the expansion either of the material oi the float or of 
the liquid being thus indicated. The apparatus has been applied 
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to the investigation of the maximum density of water, the expansion 
of sodium sulphate solution and of mixtures of quinine oin- 
chonine hydrogen militates, the allotropio transformation of 
sulphur, and the transformation of ammonium nitrate. T. H. P, 

The Specific Heat of Carbon, Silicon, and Silicon Carbide 
at H4fh Temperatures. A. Magnus (Ann. Physiky 1923, 70, 
303 — 331). — ^The copper block calorimeter has been employed for 
the determination of specific heats between room temperature 
and 900°. The specific heats of graphite, silicon, and silicon 
carbid^the heat of adsorption of graphite in air and water, and 
the co^cient of expansion of silicon carbide have been measured. 
The atomic heats of the diamond, silicon, and silicon carbide can 
be represented over a wide range of temperatures by means of a 
Debye function, in which only one value of the characteristic 
temperature © occurs, whereas for graphite an equation with two 
values of ® must be employed. A comparison of the atomic 
heats of diamond and graphite shows that C, for both modifications 
is identical at high temperatures. The measurements for silicon 
and carbon give a good example of the applicability of the Kopp- 
Neumann rule. The differences for SiC3— (C-fSi) are always 
positive between 350° and 1000°, reaching a maximum at 650°. 
At the ordinary temperature, the rule holds fairly well. 

W. E. G, 

Specific Heats of Polyatomic Gases at Lofw Temperatures. 

Russell W. Millar {J. Amer. Ckem. Soc., 1923, 45, 874^881).-^ 
The specific heats of methane, methyl chloride, boron trifluoride, 
and hydrogen sulphide have been determined from temperatures 
in the neighbourhood of the boiling point of the respective sub- 
stances, to 5°, It is shown that the heat capacities of gases do not 
depend on the number of atoms in the molecule alone, but on 
the masses of the atoms, the constraints, and the temperature. 
In the case of hydrogen sulphide, the heat capacity increases with 
decreasing temperature, due to the heat of polymerisation and 
other causes. The following values of the ratio Cpjcr and Cy‘/<v 
are recorded: methane, 278°, y=l*32, 7o==l‘32, 199°, y=r35. 
70=1*34, 158°, 7-1-41, 70-1*39, 142°, 7=1*42, 7o-l*40; methyl 
chloride, 278°, 7=1*32, 7o-l*30, 260°, 1*34, 1*31; hydrogen sul- 
phide, 278°, 7=1*31, 70-1*30, 229°, 1*30, 7o=l*28, 224°, 7=1*29, 
70=1*27, 216°, 7=1'29, 70 — 1*26. The temperatures are absolute 
values. In the case of boron trifluoride, Cp= 11*70 at 278° and 
10*00 at 189°. J. F. S. 

Chemical Constants of Saturation Equations. E. Wer- 
theimer [Z, physikai Chem.y 1923, 104, 203 — 232). — A theoretical 
paper in which the two chemical constants, a the entropy constant, 
and by the energy constant, of thermodynamic functions have 
been investigated. The constant a is investigated by means of 
the vapour-pressure formula in which it appears in the form ct— 
Biy wh^ R is the gas constant and i the Nemst chemical constant. 
When the vapour pressure is written in the usual form log, p— /{T)i 
it beodtues necessary, on account of the different dimensions of 
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the variables, to specify exactly in what nnits (atm,, mm. of 
mercary, eto.) the pressure is to be measured. The conventional 
chemical constant, t, is the numerical value with opposite sign, 
which the sum of the T containing quantities of the Nernst function 
assumes for any suitable pressure unit, p— 1, log^^— 0. For an 
ideal monatomic gas, the theoretical constant is the limiting value 
wMch the quantity • approaches asymptotically, when the pressure 
unit is chosen increasingly smaller, and in consequence the tem- 
perature integral of the specific heat of the solid sul^tance vanishes. 
For the investigation of the energy constant, b, an isolated saturated 
vapour phase is considered by means of the equation L^^{b, v), 
in which a quantity of the same dimensions as energy also appears 
on the left-hand side ; this is the energy of translatory motion of 
the molecules. In keeping with. Bohr’s hypothesis, the intra- 
molecular energy of the molecule is introduced for & ; W — JV^Ai'/2=« 
— ft, and it is shown that in the case of a saturated vapour an 
equilibrium condition must exist between W and L. From this 
follow the well-known phenomena of spontaneous condensation 
and evaporation. The dependence of the value If on the tem- 
perature is briefly discuss^. J. F, S. 

Absolute Entropies and Chemical Constants. Karl F. 
Hbbzfeld (Am. Physih, 1922, [iv], 69, 54^58).— A theoretical 
paper on the relationship between the methods of derivation of 
the entropy constants. The condition integral ^ is recommended 
as the correct basis for the calculation of the entropies, which can 
then be obtained correctly from the classical theory for high tem- 
peratures, the introduction of the quantum theoiy oeing necessary 
for low temperatures. In order to obtain the same formula from 
the classical theory and the quantum theory, the phase volume 
must be measured, not in absolute units, but in cubes with content 
h\ In the methods due to Sackur, Tetrode, and Brody, the phase 
volume is measured more or less correctly, in unit cubes A , but 
in other methods, due to Stern and Tetrode, the phase volume is 
measured in cm.-g.-sec. and then divided by the phase volume of 
the “ frozen solid body, Nk^. W. E. G. 

The Equation of State for Methane Gas Phase. F. G, 

Keyks, Li. B. Smith, and D. B. Jotjbekt (J. Math. Phys. Mass. 
Inst, Tech., 1922, 1, 191—210). — A new apparatus is described for 
the measurement, by the isometric method, of the properties 
involving pressure, volume, and temperature of a gas the critical 
temperature of which is below 0°. The isometrics of methane 
are linear within the limits of experimental error between 0® and 
200* up to 300 atm. Keyes’s equation accurately represents the 
relations in question, as follows : p=[4-1175/(t;— S)]T— [9802/ 
(v+0*565)2], where T represents degrees Abs., and log 3=0*56195— 
(l*05/t?). The weight of 1 litre of methane calculated by the 
equation of state is 0*7718 at 0* and 760 mm. The coefficients 
of expansion at 1 atm. are calculated to be 0*0036796 at constant 
volume and 0*0036834 at constant pressure. 

Chemical Abstbacts. 
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Thermodynamic Properties o! Methane. F. G. Kitbs, 

K. S. Taylor, and L, B. Smith (J. MiUk , Phys , Mass . Inst . T $ ck .^ 
1922, 1, 211 — 242). — From the experimental values of the vapotir 
pressures and densities of liquid methane, determined over the 
entire liquid phase region by precision methods described in detail, 
a number of equations and thermodynamic constants are deriv^ 1 
(1) an equation for the vapour pressure as a function of the absolute 
temperature, logjopjatm.) = - {595-546/T) -f- 8-09938 - (4‘04175x 

10-2T)+ (1-68655x10^2^) -2-51715 xKT’TS). (2) a mean deni% 

equation for calculating vapour densities near the critical point, 
/)^=:0-16134-f0-00065723(Te-T); (3) critical temperature lOl-OS" 
Abs., critical pressure 45-8 atm., critical volume 6-2 c.c./g. ; (4) an 
equation for the heat of evaporation X, from 100 to 160® Abs., 
log,oX=l-65214+2-0076xl(H(T,-T)+0-222251ogio(Tc-“y); (5) a 
linear relationship involving the internal energy change and the 
specific volume of liquid methane ; (6) an equation for the specific 
heat of the vapour as a function of temperature and low pressure, 
0,1=0-4288+ 1-12 X lO^r-6'45 X 10-®TH 13‘04x l(HT*-}-(93/r*)p; 
(7) the calculation from (6) and the usual thermodjmamic equations 
of the specific heat of the liquid near the b. p. as 0-82 cal./g. 

Chemical Abstracts. 

A New Form of Meltmg-poini Apparatos. H. A. Bell 
[Ind. Eng. Chem., 1923, 15, 375). — The apparatus is a modific- 
ation of that of Thiele, and is made of p 3 Tex glass. The ther- 
mometer, stirrer, and melting-point tube are inserted in a wide 
test-tube containing sulphuric acid, which itself rests in the heating 
apparatus. This consists of a bath of sulphuric acid with three 
vertical tubes. The middle and wider tube leads out of the bottom 
of the bath, and the two side tubes out of the top. The middle 
tube is heated by means of a coil of nichrome wire wound round 
it, the current being controlled by means of an electrolytic resist- 
ance. The heated acid ascends the middle tube and spreads out 
evenly over the walls of the test-tube containing the thermometer 
and the melting-point tube. The displaced liquid flows down the 
two outer tubes and a circulation is set up similar to that in Thiele’s 
apparatus. H. C. R. 

Determination of Freezing Points of Substances. F. G. 

Keyes, B. Townshend, and L. H. Young (J. Math. Phys. Mass. 
Inat. Tech., 1922, 1, 243—3 12),— The following freezing points 
established: carbon tetrachloride, —22-87®; mercury, — 38-W°; 
ehlorobenzene, —45-58®; chloroform, —64-19®; ammonia, —77-^®; 
toluene, —95-70®; methyl chloride, -98-39°; methyl alcobol, 
—98-54°; carbon disulphide, —112-97®; ethyl ether (modificatipn 
[), —123*40°; (modification II), —115*9°. Carbon dioxide has 
i). p. —78*53° and oxygen has b. p. -182-94°. 

Chemical Abstracts. 

Vapour^pressxue Measurements in Pnre Argon. Fritz 
J oRN {Ann. Phyaikt 1922, [iv], $9, 473— 504).— The vapotir pressure 
I solid and liquid argon have been measur^ from 66® K. to 90® K. 
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Ccmderable deviations between these values and those of Gmm- 
melid were found. The vapour-pressure curve agreed with the 
Neznst approximation fotini^. The heat of evawrstion at the 
mdtk^ and boiling poi]:^:^d the conventional and hnie chemical 
oons^t were calculated sm these results. The ch^opdeal constant 
for argon is C7=0-79±0'()i<^ W. E. G. 

^Mnction of the Vapour Preesiire of some Metallic Salts 
in Aqoeous Solution at 0°. C. Duetebici {Ann. Physih, 1923, 
[ivj, 70, 617 — 621).— The lowering of the vapour pressure of water 
by the solution of sulphates of lithium, manganese, cadmium, 
zinc, magnesium, and nickel, and the nitrates and chlorides of 
zinc, nickel, and cadmium, respectively, has been measured directly 
at 0® by miclosing the pure solvent on one side of an aneroid box 
and the solution on the other side. The measurements show that 
aqueous solutions of sulphates of low concentrations have a larger 
vapour pressure than corresponding concentrations of non-electro- 
lytes such as carbamide and sucrose ; at concentrations about 2N 
the two sets of solutions have about the same vapour pressure, 
and above this concentration the lowering of the vapour pressure 
by the sulphates is greater than in the case of the non-electrolytes. 
Solutions of nitrates give uniformly lower values for the vapour 
pressure than solutions of non-electrolytes. Chloride solutions 
behave in the same way as nitrate solutions, except that the devi- 
ation from the normal value is not so great. The present results 
are in keeping with the values found by Tammann for 100®. 

j F g 

Calculations on Fractionating Columns from Theoretical 
Data. W. A. Pbtbbs, jun. {Ind. Eny. Chem., 1923, 15, 402— 
403).— An equation is derived giving the relationship between the 
composition of the vapour and of the liquid in equilibrium with 
it for binaiy mixtures of homologues, isomerides, and other similar 
liquids. With the aid of this equation, the distillation equation 
giving the compositions of a binary mixture of liquids before and 
after a certain portion has been distilled, in terms of the weights 
of material at the beginning and end of the distillation, can be 
integrated. An equation is also derived which gives the height 
of a fractionating column required to make any given separation 
of a binary mixture of liquids under given conditions of heat 
expenditure, composition of distillate, etc. H. C. R. 

Relations concerning the Internal Heat of Vaporisation. 

J. E. Muxs and P. K. Smith [J. Physical Chem., 1923, 27, 301 — 
321).— In a previous paper {A,, 19(^, ii, 861) Mills di^ussed the 
internal heat of vaporisation in connexion with the equations 
(1) X==0-000031833 {dPldT . T-~P){V-v) cal., (2) X=p'( Vd- VD) 
cal, and (3) \^CRT log,r jv—Cx 4-677 /mx T log djD cal. In these 
equations, x«ii-29jE:=i/-0-00003183P(r-r) cal, L is the total 
heat of vaporisation of 1 g. of the liquid, X the internal heat of 
vaporisation of 1 g. of the liquid, T the absolute temperature, P the 
vapour pressure in mm. of mercury F, the volume of 1 g. of saturated 



a. 878 


ASmiOfiB OF CHimOAL FAFBBS. < 

vapour^ V the volume of 1 g. of liquid, d the density of the liquid, 
D the density of the vapour, and {i' and G are^specifio oons^ts. 
Equations 2 and 3 on combination give(A'{ Vd— X/V)^CRT Ic^/Dast 
GET logfV /v, and this has been transformed into |a' Vd-f GET 1(^5=* 
p' VD+C^ log, F. The last equation has been examined byme^ 
of the existing data, which are tabulated, for diethyl ether, ditso- 
piopyl, diisobufyl, isopentane, n-pentane, n-hexane^ n-hepta^» 
7M)otane, benzene, iodobenzene, carbon tetrachloride, and stannia 
chloride. The values for both sides of the equation have been 
calculated for a number of temperatures between 0® and the critical 
temperature and compared. It is shown that there is a remarkab^ 
exact agreement between the two quantities when the factor 
is greater than 3/2121’. J. F. S. 

Some Properties of Ideal Gases. Pavbl N. Paviav 
Euw. Phys. Ghem. iSoc., 1917, 49, 322 — 327 ; this vol, ii, 

— It is proved that for ideal gases, in corresponding conditions, 
the pressure is proportional to the absolute temperature. A formula 
shown previously to hold for normal liquids is applicable also to 
ideal gases, the critical temperature of which is given by the ex- 
pression Tc=l*61673f\/n, where M is the molecular weight of the 
gas and n the number of atoms in its molecule ; whilst the critical 
pressure, is 0-l3076itf\/u. The expression is found 

to be equal to 0-003663 for all gases examined. From this, and 
since ]w—ETy it follows that the corresponding volumes of gases 
must be equal, t.e., that a mole of any ideal gas must occupy the 
same volume, at 0° and 760 mm., as well as at corresponding 
temperatures and pressures. Nitrogen, oxygen, nitric oxide, md 
hydrogen give values in close agreement with this rule, whilst 
carbon dioxide and hydrogen chloride give deviations of up to 
1-6%. R- T. 

The Molecular Condition of Pure Liquids. Nikolai 
Albxandkovitsch Kolosovski (J. Russ. Phys. Ghem. 5oc., 1917— 
1918, 49, 613—616; cf. Pavlov, A, 1917, ii, 125, 293, 3^)- 
Pavlov’s conclusion that in corresponding states all normal liquids 
have the same molecular volume is shown to be due to mathematical 
error. His criticism of Kistiakovski’s rule {A., 1906, ii, 655 ; 1913, 
ii, 831), which has a theoretical basis, is also shown to be unfounded. 

G. A. R. K. 


The Molecular Condition of Pure Liquids. Favsl Nikolae* 
vrrscH Pavlov {J. Euss. Phys. Ghem. Soc.t 1918, 50, 463^64).— It 
is shown that Kolosovski ’s objections to the fonnxilation of the 
molar suface of a liquid as tT, where v = mjdy and m is the molecular 
weight of the liquid, d its density, and » is a constant* are devoid of 
foundation. R» T. 

Einatem’s Formula (i;/»;a= 14 t 2 * 59 ) and the Viscosity of 
Tann|ik Solntions. A. V. Dumanski and B. K. Takasov { J . 
Ru8s:Phys. Ghm. Soc., 1917, 49, 186— 192).— A formula deduced 
by.ESlustein, = 1 -f 2*59, where rj is the internal friction of the 
of the solvent, and 9 is the volume occupied by the 
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solute per ac. of the solutiou (Am. Phyi.t 19il| [iv], 34, 39ih is 
test^ lor the case of sob, taimin sol being selected for this purpose^ 
A new symbol, 9 ^, the volume of 1 g. of solute, is introduced, 9 being 
eq,ual to 9 |C. The relative viscosities, 1 // 170 , of taimin solutions are 
measured at 20°, 40°, 00°, and 80°, and 9 , hence, and also from the 
density of tannin alone, calculated for various concentrations, 
ranging from 0 0025 g. to 0'26 g. of solute per c.c. of solution. 
9 . is found not to be constant, but to increase with the concentration 
of tannin, and is ^ater, in general, than the corresponding value 
calo^ted from the density alone. At higher temperatures, the 
values of 9 i obtained arc much closer to one another than at lower 
temperatures. The varying values obtained are due, partly to the 
fonnulss used in their calculation being only approximate, and partly 
to adsorption of solvent on the particles, causing an increase in 
their size. A further cause is probably the retardation of the free 
movement of the particles by the solution, so that when they move 
they carry a portion of the solution with them, producing a so-called 
hydrodynamic volume of the particles. This envelope of solvent 
becomes smaller at higher temperatures, and the values of 9 , become 
correspondingly smaller. A modihed form of the Einstein formula, 
— 1 + 2*5 9 jC, is proposed, where K and c are 
constants, and in this form the equation agrees well with erari- 
mental results. R. T. 

Stalagmometry and Viscosiznetry. E. V. voy Hahn (Chm. 
Ztg., 1923, 47, 402}.--A description is given of a new type of 
viscosistalagmometer. The instrument, by means of which two 
immediately consecutive measurements can be made of the rate of 
Bow throu^ the capillary, and of the number of drops from the 
end of the capillary, consists of a modification of Ostwald’s viscosi- 
meter in which the capillary tube with a carefully ground dropping 
surface fits into the U-aha^ reservoir by means of a ground glass 
joint, and a second tube ^ed with a glass cock at its upper end is 
fused into the reservoir close to the lower exit of the capillary. 
In use, the liquid is forced up into the bulb in the upper part of the 
capillary, the cock in the second tube being closed, and the rate of 
Bow through the capillary is then measured. On opening the cock, 
the level of the liquid falls below the capillary exit, and the contents 
of bulb and capillary then drop from the pre^red surface of the 
latter, and the number of drops can be ascertained without having 
to remove the liquid from the apparatus or subject it to any change 
of temperature. An example of the use of the apparatus is given 
in a determination of the viscosity and stalagmometric curves of a 
paraldehyde-water mature at different temperatures, and of an 
albumin-water mixture. G. F. M. 

Adsorption from the Gas Phase at a Liquid-Gas Interface. 
Thomas Iredalb (PAtf. 1923, [vi], 45, 1088-1 100).-A 
critical of the drop-wei^t method of determining surface 

tension is given, and from the results of Harkins and Brown (cf . A., 
1919, ii, 221) the ratio of the radius of the drop to the radius of the 
tube from which it fails have been calculate, and a method is 
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giyen for asoert&ijung, from thesb TatioB, the Burfaoe tenaioii of 
any liquid. The siurface tension ol merouiy in conta^il' 
methyl acetate vapour at varying partial pressures ha|i"ybi^ 
measured by the drop-weight metiiod. The surface t^^^ is 
depressed rapidly at and then more slowly as the"’|Kiitial 
pressure is increased, until at 62 mm. it becomes praotioally ooiiitiuit. 
Beyond 227 mm., the value of the surface tension suddenly fa|b off 
to that of the interfacial tension of mercury in contact with^uid 
methyl acetate. The horizontal portion or the curve correspojE^ 
with complete saturation of the surface with an adsorbe^Shn. 
This film contaias 4*5 X 10”® g. of methyl acetate per sq. cm,, and 
each molecule occupies 27 x 10"^®8q. cm., which is nearly tire spitce 
occupied by a molecule of fatty acid on the surface of water. 

W. E; P.^ 


The Molecular State of Pure Liquids. IV. — Vn. Pavsl 
Nikolaevich Pavlov {J. Ritss. Phys. Chem. Soc., 1917, 49, 304— 
322 ; cf. A., 1917, ii, 126, 293, 358). — For normal liquids the surisce 
tension, at corresponding absolute temperatures, «.e., at temperatures 
which give equal values on division by the corresponding critical 
temperature, is deduced to be a function of the product of the 
molecular weight into the square root of the number of atoms in 
the molecule. This is formulated as follows: AfVn/ycarr^a 
universal constant. This law is shown to hold for ethyl ether and 
carbon tetrachloride, over a range of temperatures in which no 
dissociation or association is known to take place. Propyl formate 
gives values very close to those calculated on the above law, showing 
that it deviates little from the normal, whilst water, n-octane, 
benzene, methyl formate, methyl alcohol, and acetic acid vary 
more widely. For associated liquids, the function ifVn/ycnrr. 
is smaller than for normal liquids, whilst with dissociated liquids 
it is greater. This function gives, therefore, an indication of the 
d^ree of association or dissociation of liquids. A formula for the 
caioiilation of the density of liquids or their saturated vapours is 
deduced, as follows : deorr>^/3^corr.— a universal constant, where 
is the corresponding absolute temperature, the density 
at t^s temperature, and n is the number of atoms in the molecule. 
This law holds for ethyl ether and carbon tetrachloride, and deviates 
little in the cases of ethyl acetate, propyl formate, and methyl 
propionate, whilst for water and »-octane greater deviations exist. 
The expression ifVn/Tcwr. is shown to be equal to a constant for 
normal liquids, and hence it follows that must increase with 
association and decrease with dissociation. At the critical al^lute 
temperature, the above expression is for normal liquids equal to 
0‘6185, and the critical temperature of such liquids is ^erefore given 
bv tiie expression Te^M^/n|0'^^6. The critical temperatures 
of c^|3&on tetrachloride, ethyl ether, and some esters agree well 
wit^<l%}ae calculated from this formula, whilst the critical tempera* 
water, actually 647® Abs., is calculated to be 50'4° Abs., 
that a high degree of association exists. Normal liquids are 
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sboim to have, at corresponding temperatnres^ the same molar 
Toliuae* E. T. 

AdiOTptioxi at Iiiquid-Vapourj and Lupiid-Liqaid Inter- 
faces luid some Related Phenomena. H. H, King (J^an^ 
Sxp. Sta. Tech. BuU., 1922, 9, I — 39 ; cf . King and Wampler, 
A,, 1922, ii, 741). — ^Tbe a^rption was calculated by plotting tbe 
surface tension at various concentrations against tbe logaritm of 
the concentration and applying Gibbs’s equation. In the deter- 
mination of surface tension by drop-weight method, the weight 
of a hanging drop was found to depend on its time of formation, 
the explanation being found in the application of Fick’s law. The 
adsorption in tbe liquid-vapour interface in mols. per sq. cm., 
the number of mols., the area occupied by each, and their diameters 
are given for the hist ten acids of the aliphatic series, and certain 
alcohols, amines, and esters. The alcohols exhibit a greater adsorp- 
tioif than the acids, possessing also a constant degree of adsorption 
through a greater range of change of concentration, a difference 
which may be explained by the difference in electrolytic character. 
C 4 and Cj alcohols and acids reach zero adsorption at the same 
respective concentration, whilst C^, Cj, and C 3 alcohols show adsorp- 
tion at lower concentrations than do the corresponding acids. The 
curves for the esters lie in nearly the same position as those of 
the alcohols with the same number of carbon atoms, and on the 
whole they correspond closely with those of the acids. Ethyl 
propionate requires a higher concentration than propyl acetate to 
produce the same adsoiption. The more symmetrical is the ester, 
the smaller is the adsorption after it has once become constant. 
Experiments with butyric acid solutions show that the fugacity of 
the molecules in the interface water-benzene is three times as high 
as that on the surface of water when both films have the same 
concentration of about 10^^ mols. per sq. cm. The adsorption of 
substances of the type of organic acids, alcohols, and esters is 
always greater at the surface of water than at the interface between 
water and an organic solvent of the type of benzene or a parafiGn 
hydrocarbon. Single molecules of but 3 nnc acid appear to be more 
soluble in water than in benzene, whilst for double molecules the 
reverse is the case. The presence of benzene as an upper layer 
does not change the number of butyric acid molecules in this 
unimolecular layer. Chemical Abstracts, 

Adsorption of Carbon Monoxide and Hydrogen by Platin- 
ised Asbestos. Frank Howell Pollard (J. Physical Chem.^ 
1923, 27, 366 — 375). — The adsorption of hydrogen, carbon mon- 
oxide, and mixtures of the two gases by platinised asbestos has 
been determined at 0 ° for pressures up to 1 atm. The determin- 
ation of the actual adsorption isotherms is made difficult by the 
fact that minute quantities of impurities, such as may be entrained 
by passing the gases through stopcocks lubricat^ by grease, 
decrease greatly the adsorptive power of the platinum. The 
observations of Berliner in this r^pect have been fully confirmed 
(Am. Phys. Chm.t 1888, [ii], 35, 791). It appears probable that 
VOL. oxxiv. ii. 15 
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all deteruunations of the adsorption of gases by pUiinum iu:e 
untrustworthy unless scrupulous care be taken io eliminate all 
possible contamination of the adsorbent. The adsorption process 
is a reversible one, provided that sufficient time is allowed to elapse 
for thejestablishment of equilibrium. The adsorbed gas may be 
removed completely from the platinum by long-continued pumping 
at 0**. No evidence has been obtained supporting the contention 
that the gases under investigation form definite solid compounds 
with platinum at this temperature. When contamination of the 
adsorbent is most effectively prevented, platinised asbestos is able 
to adsorb two hundred volumes of hydrogen or three hundred 
volumes of carbon monoxide at 0“ and aimospherio pressurej tiie 
volumes of gas being expressed in terms of the volume of platinum 
present. Carbon monoxide, added in relatively small 
to the system hydrogen-platinised asbestos in equilibrium, is ame 
to displace completely the adsorbed hydrogen from the platimon. 
This tact supports directly Bancroft’s hypothesis of catalytic 
poisoning (A., 1917, ii, 566), and accounts for the fact that carbon 
monoxide is known to be a poison toward platinum in certain 
catalytic hydrogenations. The adsorption coefficient of two 
hundred volumes of hydrogen is greater than that obtained by 
previous investigators, who used platinum black instead of platin- 
ised asbestos. The greater value now obtained is doubtless the 
result, at least partly, of the greater precautions taken to prevent 
contamination of the catalyst, but it may indicate also that platinum 
in the form of platinised asbestos has a greater specific surface than 
platinum as platinum black. J. F, S. 

Adsorption of Gases by Oxide Catalysts. Abthtjb F. 
Benton {J. Amen Chem. Soc,, 1923, 45, 887— ^99).— The adsorp- 
tion of- carbon dioxide, oxygen, hydrogen, and carbon monoxide 
by copper oxide, manganese dioxide, cobalt sesquioxide, ferric 
oxide, vanadium pentoxide, silica, and Hopcalite (60yo manganese 
dioxide and 40% cupric oxide) has been measured at 1 atm. pressure 
and at temperatures from —79° to 184°. The catalysts were pre- 
pared under conditions which were as nearly as possible analogous 
in the different cases. A method wag devis^ whereby a correction 
could be obtained for the absorption which occurs in some cases 
and for the progressive chemical reaction which occurs with hydrogen 
and carbon monoxide, and in this way the true adsorptions were 
obtained. Two different types of adsorption, termed “ primary ’* 
and “ secondary ” adsorptions, are discussed in connexion with 
these and other measurements. Secondary adsorption is the type 
which occurs with inert adsorbents, and depends on secondary 
valency. The melting points of the adsorbent and the adsorbed 
substance are a measure of the forces involved. Primary adsorp- 
tion, on the othetT hand, occurs with active adsorbents, and depends 
on primacy valency forces. In common with other manifestations 
of chemioal affinity, primary adsorption is specific. The form of 
the adsorption isotherms and isobars is very different for the 
two type®. In certain of the present measurements, both kinds of 



QSKBSAI/ A90 ?H78I0AL OOBBMIBTBT. ii. 383 

adsorption occur siniultaneouely. A method is devised for dis- 
f.jn giilHhin g between the two types and estimating the extent of 
e^, Buoh oases. The experiments allow the following general 
statements to he made^ the secondary adsorption of diSerent gases 
is in the order of their melting points ; the secondary adsoiption by 
difierent adsorbents is also in the order of their melting points^ and 
the primary adsorption of carbon monoxide is approximately in 
the or^r of the relative reducibility of the diferent oxides. 

J.F.S. 

Adfiorption and Catalysis in Carbon Monoxide Oxidation, 

ABTHxm F. Benton {J. Amr. Ckem. 8oc., 1923, 45, 900 — 907 ; 
of. preceding abstract). —The connexion between adsorption and 
catalytic activity of a number of oxides for carbon monoxide has 
been investigated in view of the results previously published {loc. 
cit). It is shown that neither the secondary adsorptions nor the 
total adsorptions by different oxide catalysts bear any relation to 
their relative catalytic activities. The primaiy adsorption of 
carbon monoxide is, however, in exactly the same order as the 
catalytic activity. The mechanism of reaction of an oxide by a 
reducing gas is discussed as a three -stage process involving adsorp- 
tion, isomeric change, and evaporation of the product from the 
surface of the oxide. Several possible methods are discussed in 
which the catalytic oxidation of carbon monoxide in contact with 
active metallic oxides might occur, and it is shown that only the 
mechanism based on alternate reduction and reoxidation is in 
satisfactory agreement with adsorption data,. Bone and Wheeler’s 
experiments on the catalytic combination of hydrogen and oxygen 
in the presence of metalfic oxides, from which they drew the con- 
clusion that this process does not depend on alternate reduction 
and reoxidation. (A., 1906, ii, 434), are considered in connexion with 
the present result and are shown to support the present view rather 
than to discredit it. J. F. S. 

Some Factors Governing the Complete Sorption of Iodine 
by Carbon from Chloroform Solution. James Bkierlet 
IhsTH and Fred Sheasby Watson (T., 1923, 123, 1219—1222). 

Adsorption. XHI. Hysteresis of the Degree of Hydration 
o! Vegetid)le and Animal Charcoals. Adam Vladislavovitsch 
Rakovski [J. Eu 38. Phys. Chem. Soc., 1917, 49, 371—380).— 
Various kinds of vegetable and animal charcoals are dried to con- 
stant weight by keeping in a desiccator over concentrated sulphuric 
acid. The charcoal is then allowed to absorb water vapour, and 
curves are drawn of which the absciss® are pressure of water vapour 
and percentage weight of water adsorbed. If such hydrated 
charcoals are dried in an analogous way, by gradually reducing the 
pressure, the whole of the water cannot be removed, 2% remaining 
In the charcoal after drying to constant weight. The dehydration 
curve exhibits, therefore, a certain constant lag behind the hydration 
curve. If now sugar charcoal thus treated is again allowed to 
adsorb water, and again dried, no further hysteresis is noticeable, 

1.5—2 
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the last three curves being almost identical. In the case of animal 
charcoal, the second hydration curve occupies a position inter* 
mediate between the first hydration and dehydration curvM. tte 
water thus retained by the charcoal is only to a small exteS given 
up by heating at 110°. Since the original samples used are only 
comparatively dry, such hydrated charcoal may contain B.p to 
17% of water, which is not entirely expelled even by heating to 
redness in a current of nitrogen, and probably is chemically com- 
bined with the carbon. Charcoals are not, therefore, appibpriate 
substances for the study of the phenomena of adsorption, as ^eir 
exact action varies with the nature of the charcoal used, and 
its past history. 

Anomalous Osmosis of Solutions of Electrolytes' vvith 
Colloidal Membranes. II. Effect of Stirring the Solutions. 

F. E. Babtjbll and D. C. Carpenter [J, Physical CAem,, 1^23, 
27, 346 — 355; cf. this vol., ii, 221). — ^The effect of stining or rock- 
ing on the osmosis of solutions of potassium ferricyanide, sulphate, 
and chloride, aluminium and calcium chlorides with coUodion 
membranes has been investigated and the osmosis-concentration 
curves have been compared with those obtained when the solution is 
not stirred. It is shown that the shape of the initial osmosis-con- 
centration curves and the maximum osmosis-concentration curves 
was of the N-type throughout for potassium salts and was more 
strongly accentuated than when the solutions were not stirred, 
With dilute solutions, stirring increased both the initial and the 
maximum osmotic effects in the case of potassium chloride, calcium 
chloride, and potassium sulphate, but decreased the effect with 
aluminium chloride and the maximum effect with potassium 
ferricyanide. With concentrations of electrolytes greater than 
O'lilf, stirring has but little influence on either the initial or maximum 
osmosis. Stirring produced a tendency towards the iV-shaped 
curve even in the case of aluminium chloride, a tendency which 
had not hitherto been observed. With sucrose solutions, stirring 
increased the rate of the initial osmosis, but decreased the maximum 
osmosis. The whole of the above results are in keeping with the 
view that the passage of the solute through the membrane is laigely 
responsible for the appearance of the .^-shaped curve in osmosis 
through collodion membranes. Stirring increases the rate of 
passage of all electrolytes through a collodion membrane at all 
concentrations. The rate of passage of solutes into water is greater 
for concentrated solutions than for dilute solutions, but it is not 
p^portional to the concentration except in two cases with calcium 
chloride. In the region of 0*01 Jf, the percentage increase in 
g.-mols. of salt passing through the membrane in two hours, due 
to stirring, is as follows : potassium chloride, 140 ; potassium 
sulphate, 13; potassium ferricyanide, 63; calcium chloride, 72; 
aluminium chloride, 95. The ratio of the concentrations of solute 
in the two compartments decreased in magnitude as the osmosis 
progressed. In concentrated solutions, this ratio approached 1 ^ 1 
At the maximum osmosis period, but for more dilute solutions the 
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ratio remained mooh greater. With potaadum salts, Ute relation 
of anion ralenoy to the rate of passage of electrolyte through the 
membrane showed the following order in each case : 

a'>S0?>Fe{CN)/'^ 


Xbis oid^ was the same at all conoentranons, 


and was the iuTerse 


of the Older of magnitude of maximum osmosis. With chlorides, 
the fcation order was K’>Ca**>Al**’ at all concentrations. The 


above series are the same as those obtained when the solutions are 


not stoed. 


J. F. S. 


Oifinsion of Dyes into Gels. I. Tbattbe and M, Shieata 
{KoU^ Z,i 1923, 32, 313 — 316). — The distance which 0*1% 
soluiisp of azo-blue, Congo-red, water-blue, naphthol-green, 
Bordeaui'R, acid-violet, acid-green, eosin, azorubin, naphthol- 
yelloWf tannin-heliotrope, night-blue, methylene-blue, and rhodamine 
diffuse into gelatin gels (2*5, 5, 7*5, 10*0, 12*5, 15 0, 17*5, and 20%), 
agar-agar gels (0*5, 0*75, 1*0, 1*25, 1*5, 1*75, and 2*0%), and soap 
gels (2*5, 5, 7*5, and 10%) in forty-eight hours has bwn measured. 
The results show that where is the mean distance 

between two gelatin particles, D the distance travelled by the 
diffusing solution, and K is& constant. Put into words, this means 
that the mean distance travelled by a dye particle, in a given time, 
in gelatin gels of various concentrations is proportional to the mean 
distance between the gelatin particles. This rule does not hold 
for agar-agar or soap gels. J. F. S. 


Velocity of Difiusiou in Jellies during a Simultaneous 
Chemical Change. Manjiko Watanabb [KoUoid 2., 1923, 32, 
.320—328), — ^During experiments on the formation of precipitates 
in jellies, the distance, z, which a substance, diffusing from a limited 
quantity of a solution, travels in a time z into a jelly was measured, 
when at the same time a limited amount of chemical change is 
taking place with another substance dispersed throughout the 
jelly. In the case of diffusion from an unlimited amount of solution 
when no chemical change is taking place, the velocity coefficient 
xfz^l^ is constant for a given preparation ; in the present case, this 
factor is not constant, but changes with the time. On plotting the 
value, it is shown to change according to a regular curve, which 
in most cases is almost a straight line. As a first approximation, 
this line may be represented by xlz^~{Z~z)Z . ic^ where k is the 
velocity coefficient for the commencement of the process and Z a 
constant for a given preparation. If the formula were strictly 
true, Z would be the time which had elapsed from the commence- 
ment of the process to the “ critical time ” where the direction of 
the precipitate formation reverses. The equation has been examined 
for various concentrations of the jellies (gelatin) which contained 
various quantities of lead nitrate and sodium sulphide, the diffusing 
solutions being ammonia, ferrous sulphate, and copper sulphate. 

J. F, S. 


An Apparent Deviation from Henry's Law for the System, 
Ammonia-Water. G. Caunoabbt and F. E. Huggins, jun. 
(J. Amr. Chem, Soc.^ 1923, 45, 915—920), — The ratio of the 
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composition of vapour and lidnid phase has been determined for 
ammonia-water solutions at ^ bdling point for ooncentrations 
from 0‘005g. to 1-260 g. of ammonia per litre, A deviation from 
Henryks law has been observed which might be attributed to the 
electrol^o dissociation of the ammonia. It has been shown that 
a solution of maximum boiling point must exist for the system 
ammonia-water, the composition of which is O'OOOOlO g. of ammonia 
per litre, and that the distillation curve of this system must be 
similar to that of hydrochloric acid and hydrobromic acid solutions, 
the oidy difference being that, on account of the high degree of dis- 
sociation of the acids, the maximum boiling point of their solutions 
corresponds with a much higher concentration than in the system 
ammonia-water where the degree of dissociation is very small. 

J. F. S. 

Piezo-chemical Studies. XVin. A General Direct Pro- 
cess for the Determination of Solubility at High Pressures. 

Eenst Cohen, D. H. Peeekboom Vollbr, and A, L. Th. Moesveld 
{Z. physikai, Chem., 1923, 104, 323 — 331).*-rA process is described 
whereby the solubility of solids may be determined at high pressures 
with the same accuracy as is possible at ordinary pressure. The 
method consists in placing a supersaturated solution of the salt 
under investigation in one half of a double pipette, the other half 
being filled with benzene ; this- is placed in one limb of a steel U-tube 
and the pressure generated in the steel tube as previously described 
(A., 1919, ii, 321). The U'tube is then fixed on an axis horizontally 
in an oil thermostat and given a rocking motion whereby a small 
quantity of mercury rolls backward and forward, producing an 
efficient mixing of the solution. After shaking for about twenty 
hours, the rocking is stopped and the U-t^be brought into the 
vertical position, so that the undissolved solid falls to the bottom 
of the lower pipette; the solution is then forced under pressure 
into the upper pipette, which until now had been filled with benzene, 
The pressure is then rapidly reduced to atmospheric and the pipette 
removed. Its contents are weighed and analysed as in ordinary 
determinations. Full manipulative directions are given in the 
paper. The method has been applied to the determination of 
the solubility of thallous sulphate in water at 30® and at pressures 
of 500, 1000, and 1500 atm. The following results are recorded 
in grams per 100 g. of saturated solution : 1 atm., 5-83; 500 atm., 
7*45; 1000 atm., 9-03, and 1500 atm., 10'50, each value being the 
mean of two very close determinations. The influence of pressure 
on the solubility of thallous sulphate is given by either of the 
equations C=5-831+0'003377p-0-00000017^2 ^^d C=5‘831+ 

0-003295;;p-'0*000000109p^. The present experiments show that 
increase in pressure has a considerable influence on solubility (cf. 
Cohen, he. ctf.). J. F. S. 

The Distribution of Solvent between Solutes. VI. The 
Optical Rotation of Solutions of Sugar with Salts. Anto^ 
Geioorevitsch Doroschevski {J. Russ, Phys. Chem. Soc., 1917,49, 
408-^13 ;cf. A., 1913, ii, 1014; 1914, ii, 419, 610; 1916, ii, 121 ).-Tbe 
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relative densities and optical rotations of solutions containing sugar 
and yarious salts of al^li and alkaline-earth metals are calculated 
from a formula put forward hy the author in his preceding articles, 
and found to agree well with experimental results for dilute solutions. 
It is shown that the theory previously mentioned, as to the distri- 
bution of a solvent between substances dissolved in it, explains 
why the addition of such salts to sugar solutions increases the 
angle of optical rotation to an extent which increases with increasing 
molecular weight of the salt. R, T. 

The Distrihution of Solvents between Solutes. V. The 
Specific Gravities and Refractive Indices of Mixed Solutions. 
A. G. Goroshbvski and E. N. Ekankva (/, Russ. Phys. Chem. 
Soc., 1917, 49, 64-76; cf. A., 1915, ii, 408; 1916, ii, 121).— 
The deviations of the conductivities from the calculated additive 
values which are observed on mixing aqueous solutions of two 
electrolytes have been accounted for on the assumption that the 
solvent isi divided between these electrolytes in proportion to their 
chemical masses. 

It is now shown that specific gravities and refractive indices of 
mixed solutions obey the same law, and that these properties can 
be readily calculated for a given solution, provided, of course, 
there is no chemical interaction between the dissolved substances. 
The formula used for calculating the density of the mixed 
solution is ^ 0 = { 100 {aw 2 "d-fa"md')— 

where a and a' are the weights of the two solutes in 100 g. of mixed 
solution, m and m' their gram-equivalents, and d and d' the 
“ partial ” densities of their respective solutions. The same 
formula, substituting Wg, n, and n' for d^, d, and d\ applies to 
refractive indices. The calculated values arc shovnx to be in good 
agreement with experimental data for a number of mixed solutions 
such as potassium and sodium cliloi'idos, methyl and ethyl alcohols, 
etc. G. A. R. K. 

Eutectic Pomts in Salt Solutions. Paul Moxdain Monval 
{Com]^. rend., 1923, 176, 1313—1 3 16). —An attempt to verify 
experimentally the generalisation of IjC Chatelier, that at the 
eutectic point the trigonometrical tangents to the two curves are 
in the ratio of the latent heats of solutions of weights of the two 
substances equal to those present in the saturated solution, showed 
that its validity is approximate. Certain discrepancies observed 
probably correspond with experimental errors. The author has 
used for this work the heats of solution previously determined by 
him (this vol., ii, 295) and his observations extend to the nitrate, 
chloride, and sulphate of potassium, nitrate of sodium, and the 
nitrate and chloride of ammonium. H. J. E. 

The Factors tafluencing Compound Formation and Sdla- 
bility in Fused Salt Mixtures. James Kendall, E. B. Critten- 
den, and H, K. Miller (J. Atner. Chem. Soc., 1923, 46, fi63 — 
996; cf. Kendall and Booge, A., 1918, ii, 37; Kendall and Gross, 
A., 1922, ii, and Kendall, Davidson, and Adler, A., 1922, ii, 34). 
—The freezing-point curves of fifty binary fused salt mixtures 
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have been investigated and the existence of forty«nme new 
additive compouniB has been established. The binaiy mixtures 
examined were, aluminium bromide with the bromides of lithium, 
sodium, potassium, ammonium, silver, calcium, barium, mag- 
nesium, 2 dnc, cadmium, merouiy, thallium, carbon, tin, lead, 
phosphorus, arsenic, antimony, bismuth, chromium, manganese, 
nickel, and iron, respectively ; aluminium chloride with the cmorides 
of lithium, sodium, potassium, ammonium, copper, silver, barium, 
magnesium, mercury, thallium, tin, antimony, chromium, and 
manganese, respectively; and antimony trichloride with the 
chlorides of lithium, sodium, potassium, ammonium, copper, silver, 
barium, tin, and mercury, respectively. The factors effecting 
compound formation in the above systems have been critically 
examined. As in the previous work {?oc, the diversity of the 
constituent radicles of the components has been found to be the 
main influence. Other factors discussed are valency, unsaturation, 
position in the electrode potential series, temperaturei internal 
pressure, atomic volume, atomic number, and association. Very 
imusual curves are encountered in the systems sodium bromide- 
aluminium bromide and stannic chloride-antimony trichloride. 
In the former of these, a compound breaks up into two partly 
miscible layers when heated, and its true melting point cannot 
be ascertained. In the latter, an exceedingly small change in the 
temperature of fusion over a wide composition range is induced 
by the existence of a two-liquid layer region just below the freezing- 
point curve. J. F. S. 

Molecular and Crystal Symmetry. T. V. Barkbe {NcUwe, 
1923, 111 , 632—633; cf. Shearer, this vol, ii, 223; Fedorov, A., 
1913, ii, 305). — A discussion of the Fedorov-Shearer principle of 
the conservation of symmetry. It is pointed out that for the 
expression njm~py where n is the “symmetry number” of the 
structural unit (the number of identical or enantiomorphously 
related asymmetric parts into which it is subdivisible), m the 
number of molecules it contains, and p the symmetry number of 
each molecule, arbitrary and unanticipated values of p must be 
chosen in order to apply the principle. The case of tartaric acid 
is discussed in detail, and it is suggested that the structure is not 
simply built up of a single space-lattice arrangement, with the 
molecular axes uniting to create the symmetry axis of the crystal, 
but is formed of a pair of molecular lattices, mutually inter- 
penetrating. The second is held to restore the symmetry lost by 
a refusal of the crystal to recognise molecular symmetry; if this 
is so, the Fedorov-Shearer principle is infringed. It is admitted, 
however, that the crystals of tartaric acid are too complicated to 
be of effective use in testing the principle ; carbon tetrabromide, 
carbon tetraiodide, hexachloro- and hexabromo-ethane and stannic 
iodkJI would be preferable. A. A. E. 

Dielectric Constants of Colloidal Solutions, m. J. Ei^bba 
{Kodoid Z., 1923, 32 , 240— 246).— A continuation of previously 
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published woHl (A., 1922, ii, this vol., ii, 225). The time 
required for the coagulation of alcosols of mercuric sulphide, 
cupric sulphide, and platinum by the addition of liquids of vtuying 
dielectric constant has been determined, with the liquids benzene 
(2'26), carbon tetrachloride (2-26), toluene (2*51), woamyl alcohol 
(5*7), isobutyl aloohol, (18*6), ethyl alcohol (25), methyl alcohol 
(33), nitrobenzene (35-5), water (81), chlorobenzene (5*5), xylene 
(2*32), hexane (1*85), acetone (21), chloroform {4-95), and ethyl 
ether (4*36). Ihe figures in brackets are the dielectric constants 
of the liquids. Further experiments with mixtures of the liquids 
named with varying quantities of ethyl alcohol were also carried 
out. The experiments show that the addition of liquids of di- 
electric constant greater than that of the dispersion medium has no 
coagulating influence on the sol. Liquids with a dielectric constant 
smaller than that of the dispersion medium coagulate the sols, 
and in most cases the smaller the dielectric constant the greater is 
the coagulating power of the added liquid. Cupric sulphide alcosol, 
both alone and when mixed with ten times its volume of benzene, 
is shown by migration experiments to be negatively charged. 
Cupric sulphide alcosol on coagulation changes its colour fiom 
dark brown to an intense olive-green.' The dielectric constant 
of colloidal solutions, where solvation has taken place to only a 
slight extent, is the same as that of the dispersion medium. Vanad- 
ium pentoxide sol is, however, exceptional; here the dielectric 
constant is 1280 as against 81, the value of the dispersion medium 
water. The effect in this case is probably connected with the 
well-known optical anisotropy. In certain eases, the dielectric 
constant has an effect on the preparation and swelling of colloidal 
systems. J. F. S. 

Attempt to Formulate a Theory of the Kinetics of the 
Process of the Solution of Colloids. N. P. Peskov {KoUoid Z„ 
1923, 32, 232—238). — An attempt is made to formulate a mathe- 
matical hypothesis of the kinetics of the solution of colloids. Two 
formulae have been developed from theoretical considerations, and 
these have been tested in connexion with a series of gold sols. These 
expressions have the form A’= 1 // . { 1 — (1 — a)^^j/(l — 

and A-1/4 . , 2-3 log {l+?{l-«)^’»/{l+9)(l-«}'^}]. 

where K is the velocity constant of the solution process, the 
radius of the colloidal particles at the commencement of the 
process, 5 the density of the colloid, C the colloid concentration, 
that is, the number of colloidal particles in the unit volume, t the 
time, a the degree of solution at the time and rq—tQ, where r is 
the radius, of the molecule. Preliminaiy experiments showed that 
the kinetics of the solution of colloids is very different from that 
of macro-heterogeneous solutions, and also from that of molecular 
disperse processes. The experiments show, however, that the 
hypothesis put forward represents the actual relationships of the 
process of dissolution of colloids. The process is definitely hetero- 
geneous, and, on account of the smallness of the particles of the 
solid phase and the Brownian movement, it is so modified rifiat 

15 * 
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it shows wide divergences from tJIS process observed in the usual 
heterogeneous systems. J, F, S. 

Metal Sols in Non-dissociating Liquids. 1. Nickel in 
Toluene and Benzene. Cmil Hatschee and Psboy Cyril 
Lbsi^y Thorne {Proc. R&y. Soc.y 1923, [A], 103, 276—284).— 
Details are given of the preparation of very stable sola containing 
I-OISI g. of nickel per litre of sol by decomposing nickel carbon^ 
in mixtures of benzene and toluene containing a small amount 
of caoutchouc as protective colloid. Sols so prepared can be 
concentrated considerably without coagulation by evaporating the 
dispersing medium. In an electric field, the particles of disperse 
phase move to and are deposited on both electrodes. In electric 
fields of different strengths, the amounts deposited on the electrodes 
are proportional to the first or a lower power of the potential 
gradient of the field. It is concluded, therefore, that positively 
and negatively charged particles are originally present in the sol, 
and that the charges do not originate owing to induction. The 
sol is coagulated by liquids, e.g., acetone, which are not solvents 
for the protective colloid, and the coagulum is only very imper- 
fectly peptised again by caoutchouc solvents such as toluene or 
benzene. J. S. G. T. 

Sensitisation of the Process of Coagulation of Colloids. 

N. P. Peskov [Kolloid Z., 1923, 32, 238—240). — ^When alcosols 
of arsenic trisulphide, platinum, and carbon are mixed with an 
equal volume of 0*063% solution of anthracene in ethyl alcohol 
and exposed at the Quinary temperature to the north light, 
coagulation of the sols is complete in six, five, and eight hours, 
respectively, whereas similar mixtures kept in the dark have not 
commenced to coagulate in seventeen days. The author explains 
the action as foUow's. The anthracene molecule, under the influence 
of light, loses an electron and thereby becomes positively charged. 
The positively charged anthracene molecule is adsorbed by the 
negatively charged colloid, and thereby brings about coagulation. 

J. F. S. 

Borax Fusions with Gold Particles of Various Sizes and 
their Application to the Proof of von Smoluchowski’s Co- 
agulation Theory. A. Ehringhatjs and R. Wintqen [Z. 
physikal. Chem., 1923, 104, 301—314; of. A,, 1917, ii, 297).- 
Borax beads containing various quantities of gold from 0*1% to 
0*0001% have been prepared by fusing together borax and auric 
chloride at 925^ for periods varying from one minute to five 
hundred minutes. The beads show various colours, pale red, rose, 
violet, greyish-blue, mauve, light blue, blue, and deep blue, depend- 
ing on the size of the suspended particles, but the authors were 
unable to {Hoduce colourless beads by rapid cooling of the melt, 
as ia the case in the preparation of ruby glass. The number of 
jwurticlea per c.c. has been determined ultramicroscopically in all 
cases. It is shown that the gold particles increase in number 
with the concentration of gold, but decrease with the time of heating. 



OINEBAL AND U. 391 

An mcre^ in the conoentratidff leads to larger particles more 
rapidly than a prolongation of the time of heating. The experi- 
mental resulte have been examined by means of an equation wMch 
is obtamed by combining Smoluchowski's equation X=vJ(l4-tlT) 
with Ejnstein's equation D^H$lN .Uitrioc, where 2. is thrnumber 
of particles at the time t, the number of particles present 

originally, T the time of coagulation, which is given by r= 
I jilt . DRvo,m which M is the radius of activity, D is the diffusion 
coefficient ^ the gas constant (83'19xl0)« $ the absolute tem- 
perature (098 ), N the Avogadro number (60-6x1023), r, the 
internal friction, and a the radius of the particles The final 
equation has the form It is shown 

that the decrease m the number of particles with the time of 
heating is fully in keeping with von Smoluchowski’s h 3 ^thesis 
The gold particles combine together to form larger particles only 
when, in consequence of the Brownian movement, they are so 
close together as to be almost in contact. The resulU indicate 
that the von Smoluchowski hy^thesis, which is true for hydrosols 
at the ordinary temperature, is also valid for fusions at 1000° 
At 1000°, borax has a viscosity 3-38 at 890°, 13-61 ; and 
2*04. .T F s 


Adsoijitioii. ly. Charge Reversal of some Colloids. 

N. R. Dhab and K. C. Sen {J, Physical Chem., 1923, 27, 376— 
383; cf. this voL, ii, 58).— Freshly precipiUted ferric hydroxide, 
when shaken with solutions of arsenious acid, boric acid, meconic 
acid, tartaric acid, and molybdic acid, passes into a negatively 
charged colloid. Transport experiments show that the hydroxide 
of copper, aluminium, chromium, zinc, and cobalt, peptised by 
alkali hydroxides, are negatively charged, due to the adsorption 
of hydroxyl-ions. The ammoniacal solutions of the hydroxide of 
copper, cadmium, zmc, and nickel contain negatively charged 
hydroxides of the respective metals, owing to the adsorption of 
the hydroxyl-ion from ammonium hydroxide. Positively charged 
arsenic sulphide sol may be obtained by the adsorption of thorium- 
ions by the negatively charged sol. In the presence of gelatin 
M protective colloid, positively charged antimony sulphide sol may 
be obtamed, due to the adsorption of thorium-, uranyl-, aluminium- 
barium-, and hydrogen-ions by the negatively charged sol. A 
reyereal of the charge of antimony sulphide sol in the presence of 
ge atm my be brought about by the addition of electrolytes such 
^ nonum nitrate, uranium nitrate, potassium alum, barium 
chlonde, hydrochloric acid, and ferric chloride. Reversal of the 
cnarge is pnmarily due to the amount of adsorption of ions. A 
myalent ion my, if it is highly adsorbed, reverse the sign of the 

cunrio ^lour in ammoniacal solutions of 

upne salts Fehlinga solution, a solution of cupric hj^xide 

salte ^ mixtures containing alkaU, cupric 

Cham^ n ® sugars, is most likely due to peptised negatively 

adsorhent’^?^^ lij^xide. Ferric hydroxide is teund to be a good 
n tor feme salts. The adsorption of the basic portion 
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from salt solutions by hydrated manganese dioxide probably 
furnishes a reason for the acidity of soil J, F. S. 

The Question of Colloid Protection. N. P. Pbseoy (</. Rvss. 
Phys. Ghem. Soc,, 1917, 49, 1—63).— -The existing theories dealing 
with the protection and “ astabiliwtion ” of lyophobe colloids are 
reviewed and criticised. The erratic results recorded by a number 
of authors are mostly due to the fact that the solutions used by 
them are too concentrated; also to the fact that the protective 
colloid (gelatin) is not sufficiently free from electrolytes. 

Working with a sol of arsenic trisulphidc and specially purified 
gelatin in very dilute solution (A 3 S 3 : 0*3, 0-05% ; gelatin : 0*01, 
0-02, and 0*004%), and using sodium chloride as the coagulating 
agent, the author shows that protection and astabiHsation are 
separate and independent processes. Gelatin alone is unable to 
cause coagulation of colloids unless it is used in very concentrated 
solution containing very large particles ; it is probable that in this 
case the lyophobe colloid is adsorbed by the large gelatin particles 
and these are then precipitated (Menz, A., 1909, i, 343). The 
protective action of gelatin is probably due to the formation of 
a film of gelatin particles around the particles of the lyophobe 
colloid, thus preventing their coalescence, in accordance with the 
view fiist put forward by Zsigmondy in 1^1 (cf . “ Kolloidchemie,” 
Leipzig, 1922) and Freundlich Capillarchemie,” Leipzig, 1909). 

Billiters electrical theory of “ astabilisation ” (A., 1904, ii, 18; 
1905, ii, 305) is shown to be untenable for a number of reasons 
but chiefly because it presupposes that the particles of the lyophobe 
and the protective colloid must have opposite electrical charges, 
which is not always the case. It is suggested that the pheno- 
menon is due to the interaction of the protective colloid with 
the traces of stabilisers always present in the particles of the 
lyophobe, either by the formation of a new system in which the 
stabiliser is partly adsorbed by the gelatin and thus removed from 
the lyophobe ; or, conversely, by the precipitating action of the 
stabiliser on the gelatin which diminishes the concentration of the 
latter. It appears possible, however, that, concurrently with this 
main factor, the neutralisation of the electrical charges of the 
lyophobe particles by ions of an electrolyte may be accelerated 
by the adsorption of the latter by the protective colloid. 

G. A. R. K. 

The Question of Colloid Protection. The Phenomenon 
of ** Reverse ” Protection. Nikolai Pbtrovitsch Peskov and 
V. V. Tretiakov {J, Russ. Phys. Chem. Soc., 1917 — 1918, 49, 
647 — 566; cf, preceding abstract).— Colloidal solutions of albumin 
purified by prolonged dialysis are readily coagulated on heating, 
although the presence of even minute quantities of electrolytes 
prevents coagulation (Pauli, A., 1907, i, ^3; 1909, i, 618; 1913, 
ii, 658) ; these therefore act as “ stabilisers.” Now the phenomenon 
of “ astabiHsation ” of lyophobe colloids by the addition of small 
quantities of a lyophile colloid (gelatin) was explained by one of 
the authors (preceding abstract) by the transference of Hi® 
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“stabiliser” to the particles of the lyophile colloid. It would 
therefore be e3^)ected that aa oustable albiuoin solution might be 
able to acquire the required stabiliser on mixing witii a colloidal 
solution of a lyophobe substance, by depriving the particles of 
the latter of the stabiliser adsorbed by them. This was found 
to be the case, and hydrosols of gold, silver, platinum, stannic 
acid, and ferric hydroxide were found to protect the albumin 
solution from heat coagulation, although they were very carefully 
freed from electrolytes. It is an interesting fact that such a pro- 
tected solution was coagulated if, after boiling and cooling, it was 
subjected to dialysis. This is taken to indicate that, although no 
coagulation occurs on boiiling the protected solution, the albumin 
undergoes some chemical change, and is no longer able to retain 
the stabilising substances; this is confirmed hy the fact that 
coagulation is also caused by adding some fresh albumin solution 
to the boiled protected solution; the loosely held stabiliser is 
removed by the fresh albumin. The phenomenon of reverse pro- 
tection is also shown to occur in solutions of gelatin, which can be 
made temporarily resistant to the coagulating action of tannic acid 
by the addition of metallic sola. G. A. R. K. 

Protective Colloids. V. The Seed of Plantago psylUumf 
L., as Protective Colloid. II. Colloidal Selenium. A. 

Gutbier, J. Huber, and P. Eckert {KoUoid Z., 1923, 32, 255— 
262; cf. A., 1916, ii, 556). — Very stable solutions of colloidal 
selenium may be prepared by reducing selenium dioxide in the 
presence of the chloroform-water extract of the seeds of Plantago 
•psyUium^ L., by hydrazine hydrate at the ordinary temperature. 
Systems colour^ yellow, yellowish-red, vermilion, blood-red, and 
bluish-red can be obtained, but if the faintest blue flickering is 
observed in the sols, coagulation follows almost immediately. 
Evaporation of the colloidal solutions gives reversible residues 
containing up to 65% of selenium. J. F. S. 

Protective Colloids. V. Seeds of Plantago psgUiumt L., 
as Protective Colloid, m. Colloidal Tellurium. K. Gut- 
bier, J. Huber, and P. Eckert {Kdloid Z., 1923, 32, 329—330; 
cf. preceding abstract). — The extract of the seeds of Plantago 
jfsyllium, L., has been examined as a protective colloid for colloidal 
tellurium. It is shown that highly dialysed sols of tellurium 
prepared by the action of hydrazine hydrate on telluric acid in the 
presence of the extract are extremely stable, but the amount of 
the protective colloid ought not to exceed 0-3%. The colloidal 
tellurium prepared under the above-named conditions is negatively 
charged. Concentration of the sol solutions furnishes sofid residues 
containing up to 30% of tellurium, but these are completely irre- 
versible except in tnose eases where the tellurium concentration 
is veiy small. J. F. S. 

Protective Colloids, m. Gum Tragacanth as Protective 
Colloid. II. Colloidal Silver. A. Gutbier and W. WOtkbich 
2,, 1923, 32, 331-333; cf. ibid., 1916, 18, 145).-^ilver 
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nitrate may be reduced to colloidal silver by mspensions of gum 
tragacanth in ammoniacal solutions, the colloidal system being 
coloured various shades of brown. On keeping, Ae solutions 
become coated with a thin silver mirror and deposit a brown reversi- 
ble precipitate. The colloidal system is not very stable toward 
electrolytes; O’UV-ammonium chloride produces complete coagul- 
ation in twenty-four hours. Evaporation gives reversible resimies 
which contain up to 79-24% of silver. J. F. S, 

Flame as an Example of a Stationary Disperse System. 

P. P. VON Wbimarn {Kolloid Z„ 1923, 32, 253— 255).— A theoretical 
note in which flame is discussed as a disperse S 3 ^tem. J. P, S. 

Determination of the Distribution of Sixe of Particles in 
Disperse Systems. The Svedberq and Herman Rinde (J, 
Aimr. Chem. Soc., 1923, 45, 943— 954).— The principles for the 
determination of the distribution of size of particles in a disperse 
system are discussed, and an improved form of Oden’s method 
(A., 1916, ii, 301) is described. This makes use of a self-recording 
sedimentation balance, wliich permits of the recording of quantities 
as small as 0-02 g. with an accuracy of 0*00001 g. This method 
depends on the compensation of the increasing weight of sediment 
by means of an electric current passing through a coil acting on an 
iron cylinder, recorded on a sensitive recording miUiammeter. The 
compensation apparatus works automatically by means of a system 
of relays and a drum resistance rotated by a motor. From the 
relation between time and current, the sedimentation curve can be 
found, and from this curve the distribution curve can be calculated. 
To illustrate the process, the sedimentation and distribution curves 
of a mercury hydroso! and a gold hydrosol have been determined 
and are given in the paper, A method is described for determining 
the distribution of size of particles, depending on the variation of 
concentration with height in a sedimenting system. As an example, 
a gold hydrosol was studied, the concentration at different heights 
being measured by means of the light absorption. The theory 
for the development of an analogous method depending on the use 
of centrifugal force has been discussed. J. F. S. 

The Validity of the Partition Ziaw in the Equilibrium 
between Mixed Crystals and their Solutions. G. Meyeb {Mec. 
trav. chim.y 1923, 42, 301 — 316). — ^A study of the potassium 
chromate-potassium sulphate-water, lead chloride-lead bromide- 
water and p-dichlorol^nzene-p-dibromobenzene-water systems 
shows that in the two former cases the partition law probably 
holds, and in the latter it can be demonstrated with certainty. 
The lack of agreement of the author’s observations in the latter 
case with those of Wiirfel [Thesis ^ Marburg, 1896) is ascribed to 
the non -attainment of equilibrium in that worker’s experiments. 
The validity of the results obtained is dependent on the assumption 
that the substances used have the same molecular constitution in 
solution as in the solid phase. H. J. £• 
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Two CaBes of Binary Eutectic Cycles. Albxsi BIichiilo. 
virscB VASniKv {J, Buss. Phys. Ckem. Soc., 1917, 49, 428 — i31).~ 
Klayitaki’s rule (A., 1906, ii, 152) for cycles of three binary fusion 
diagrams is shown to hold for the systems antimony chloride- 
a-nitronaphthalene, and antimony chloride~P-chIoronaphthalene. 
In both these systems, compound formation occurs, but it is also 

C 'ble to realise the unstable eutectic points of the components. 

system may therefore be regarded as being composed of ttee 
‘^systems, c.jr., antimony chloride-compound, compound-a-nitro* 
naphthalene, and a-nitionaphthalene-antimony chloride. R. T. 

The Probable CompoBition of the Etitectics of some Volatile 
Substances, Alexei M. Vasiuev (J. Buss, Phys. Chem, Soc., 
1917, 49, 432 — 441). — Flavitski’s rule (A., 1906, ii, 152) is applied 
to sixteen binary systems of volatile components, namely, methyl 
ether and methyl alcohol with sulphur dioxide, hydrogen chloride, 
methyl chloride, carbon dioxide, hydrogen sulphide, and ammonia ; 
methyl alcohol with water ; hydrogen chloride with methyl chloride 
and sulphur dioxide ; and ammonia with water {Baume and co- 
workers, A., 1914, ii, 446, 635, 636). The compositions of the 
eutectic mixtures calculated on the above rule in most cases agree 
within 6 mol.% with those obtained by Baume and his collaborators. 

R. T. 

Rhythmic Precipitation Processes. K. Notboom {Kolloid 
Z., 1&, 32, 247— 252).— The author describes a new method for 
the production of Liesegang rings which allows the formation of 
the rings being followed microscopically. Observations are made 
which, in the author’s opinion, suppoi^ Ostwald’s hypothesis of 
the formation of rhythmic precipitates, namely, that the precipi- 
tates are due to a metastable boundary of the supersaturated solution 
(“Lehrbuch allg. Chemie,” 1899, II, 2, 778), J. F. S. 

Rhythmic Banded Filma of Precipitates on the Surface of 
Litpads. I. A. Janek {KoUoid Z., 1923, 32, 252— 253).— A 
banded film precipitate may be prepared by pouring a solution of 
I'O g. of gelatin and 0-21 g. of potassium dichromate in 30 c.c. of 
water on to a glass plate so that a thin film is formed. This is allowed 
to solidify and then a small crystal of silver nitrate is placed on the 
film and moistened with a drop of water. Bands 0*08— 015 mm. 
broad are produced. J. F. S. 

Action of Heat on the Formation of Precipitates in Jellies. 

R. Ed. Liesegang {KoUoid 2., 1923, 32, 263 — 264). — Hatschek 
has shown (Proc. Boy. Soc., 19^, [A], 99, 496) that light has a 
marked influence in the rhythmic precipitation of lead acetate by 
potassium dichromate. The author now shows that when silver 
nitrate is allowed to diffuse into dialysed gelatin solutions in the 
dark a marked turbidity is produced, but when the turbidity is 
exposed to electric light for an hour and then preserved in the 
^rk for tw«ity-four hours it is found to have di^ppeared. This 
IS not due, as the experiment would appear to indicate, to the 
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effect of light, but to the fact that the lighted room w«s 10® wanner 
than the dark room. * J. F, S. 

The Propagation of the Explosion-Wave. I. Hydrogen 
and Carbon Monoxide Mixtures. Habold Baily Bixok and 
Noel Stanley Walls (T., 1923, 123, 1026—1037). 

The Combustion of Complex Gaseous Mixtures. II. 
Mixtures of Carbon Monoxide and Hydrogen with Air^ 

William Patman and Richaed Vernon Wheeler (T., 1923, 
123, 1261—1259). 

The So-called Pre-pressure Interval in Gaseous Explosions. 

John David Morgan (T., 1923, 123, 1304—1308). 

The Energy of Activation in Hetercgeneous Gas Reactions 
with Relation to the Thermal Decomposition of Formic Acid 
Vapour. Cyril Norman Hinshelwood and Bryan Topley 
(T., 1923, 123, 1014.^1025). 

The Velocity of Reaction in Mixed Solvents. V. a. The 
Velocity of Formation of Quaternary Ammonium Salts, 
b. The Study of an Intramolecular Change. John Dexter, 
Hamilton McCombie, and Harold Archibald Scarborough 
(T., 1923, 123, 1229—1241). 

The Speed of Chemical Reaction through a Solid. 0. D. 

Niven {Chem. News, 1923, 126, 183—186). — Making the assump- 
tions that the time taken to complete the chemical reaction within 
a small area in the solid is proportional to the distance of the area 
from the surface, inversely proportional to the average width of 
passage, and proportional to the amount of chemical reagent 
required, calculations are made for the relative speeds of penetration 
into cylinders, and spheres of varying dimensions, and these checked 
by experimental measurements on the speed of penetration of 
casein by formaldehyde. In view of the difficulties in arriving 
at the exact end-point, the agreement between theory and experi- 
mental is satisfactory. W. E. G. 

The Mode of Reaction of Highly Insoluble or Undissociated 

Salts. Benjamin S. Neuhausen {Science, 1923, 57, 26). — In 
support of Haber's contention (A., 1904, ii, 607, 808) that mole- 
cules and complex ions take part in reactions between highly 
insoluble or slightly dissociated substances, attention is directed 
to the rapid dissolution of mercuric sulphide by a solution of iodine 
in aqueous potassium iodide and to the precipitation of mercuric 
sulphide by addition of sodium sulphide to a solution containing 
the mercuricyanide-ion. In the latter case, precipitation takes 
place rapidly in a solution through which, it may be calculated, ^ 
one mercury-ion flashes at minimum intervals of ten seconds 
(cf. Smith, A., 1922, ii, 626). A. A. E. 

Hydration of Meta- and Fyro-phospboric Acids. Leopold 
Pesssl (Monatsh., 1923, 43, 601 — 614). — The velocity of hydration 
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of metaphosphoric acid in aqueous solution is increased by addition 
of hyctohlorio add, the telocity being roughly proportional to 
the nydrion concentration. The velocity constant in half the 
experiments increased with time, probably owing to the presence 
of polymerised metaphosphoric acids. Pjrophosphoric acid is not 
formra as an intermediate compound in this process. As stated 
by Sabatier (A., 1888, 404; 1889, 671), the conversion of sodium 
metaphosphate into orihophosphate is accelerated by adding excess 
of alkali, in rough proportion, to the excess added. 

The hydration of pyrophosphoric acid, which may be prepared 
in a few days from the lead salt (cf. Giran, A., 1003, ii, 139), is 
also accelerated by adding hydrion, the effect again being only 
roughly proportional to the concentration of the latter, however. 
The rate of hydration is smaller than in the case of the meta-acid 
(cf. Montemartini and Egidi, A., 1902, ii, 451). Mixtures of pyro- 
acid and hydrochloric acid show an abnormally low electrical 
conductivity, probably owing to the formation of a feebly dissoci- 
ating compound between the two acids. 

S<^um pyrophosphate does not change into the ortho-salt 
during six months in aqueous solution at 25°, even in the presence 
of alkali. E. E. T. 

Mechanism of Catalytic Reactions. Decomposition of 
Hydrogen Peroxide by Metallic Oxides. J. Clabens (BvU. 
Soc. chim., 1923, [iv], 30, 280— 293).— A study was made of the 
catalytic decomposition of hydrogen peroxide in the presence of 
metallic oxides or hydrated oxides precipitated in the peroxide 
solution by the addition of sodium hydroxide to the corresponding 
metallic salt. Under these conditions, the decomposition was 
essentially a physical phenomenon, depending primarily op the 
physical state of the catalyst. The possibility of a chemical type 
of catalysis w^as excluded by reason of the fact that the decomposi- 
tion was retarded or altogether inhibited when the metallic oxide 
was in colloidal or actual solution. Thus in the case of manganese, 
a colloidal manganese dioxide is first formed, and exactly coincident 
with its flocculation there is a considerable increase in the velocity 
of the peroxide decomposition. Conversely, in the case of lead, 
the peroxide precipitated by the addition of the first few drops of 
sodium hydroxide to a mixture of hydrogen peroxide and a solution 
of a lead salt, causes a decomposition which ceases on the addition 
of a further quantity of sodium hydroxide sufficient to redissolve 
the whole of the precipitated lead peroxide. The stabilisation of 
hydrogen peroxide by acids is thus apparently due to their solvent 
action on traces of metallic oxides which w’ould otherwise cause 
slow decomposition. The decomposition of hydrogen peroxide being 
the result of its adsorption by the catalyst, and the amount adsorbed 
Being a variable fraction of the total quantity present, the reaction 
only becomes unimolecular at the limit at wMch all that present 
is adsorbed. The activity of the catalyst does not depend only 
on its mass and physical state, but also on the concentration of the 
hydrogen peroxide on which it acts. G. F. M. 
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The Contact Action of Charcoal in Reactions of Oxidation. 
Antoni Geigorbvich Dorosohbvski and G. S. Pavlov {J, Russ, 
Phys. Chem. 8oe,t 1917, 49 , 169 — 175). — Sulphur is miied with 
birch or sugar charcoal containing a little sodium carbonate, and 
the mixture heated at 100®. Moist air is then passed over it for 
some time, and the mixture is analysed for sulphuric acid, the 
yields of which were variable, and small in quantity. Charcoal 
is saturated with hydrogen sulphide, aqueous sodium carbonate 
is added, the hydrogen sulphide removed, and the charcoal carefully 
dried. Examination of the product shows that a certain amount 
of the hydrogen sulphide has decomposed, liberating sulphur, the 
sulphur content being such that from 1 g. of the mixture 0*5376 g. 
of barium sulphate could be obtained. A portion of the mixture 
is then treated as before, and it is found that after thirty hours 
no further oxidation takes place, and that 0*1296 g. of barium 
sulphate can be obtained per 1 g. of mixture. This amount corre- 
sponds with the production of an amount of sulphurio acid just 
suflficient to neutralise the alkali present, and if more of the latter 
is added, and the process repeated, further sulphur can be oxidised. 
Birch or sugar charcoal is shown to be a quite efficient catalyst 
for the oxidation of sulphur dioxide to sulphur trioxide, R. T. 

Iniliience of Temperature, Pressure, and Supporting 
Material for the Catalyst on the Adsorption of Gases by 
Nickel. Alfred William Gauger and Huge S. Taylor {J. 
Amer. Chem. Soc., 1923, 45, 920 — 928). — The adsorption of hydrogen 
by nickel has been investigated at various temperatures between 
25® and 305®, with the nickel supported on diatomaceous earth, 
diatomite brick, or entirely unsupported. Adsorption isotherms 
of hydrogen on nickel have been constructed, using nitrogen as 
reference gas. A dehnite saturation capacity of nickel for hydrogen 
exists which depends on the temperature. Prom the variation 
of the saturation pressure with temperature, the heat of adsorption 
of hydrogen on nickel has been calculated to be approximately 
2,500 cal. Other methods of calculation give a value of 12,000 cal. 
The effect of using an inert material for catalyst support has been 
found to increase greatly the adsorptive capacity per gram of nickel 
and to yield a catalyst which will withstand much more severe 
heat treatment without diminution of its adsorbing power. 

J. F. S. 

Velocity of Catalytic Reactions. J. Zalkind (Z. jihysikal. 
Chem., 1923, 104, 177— 191),— The rate of reaction betweenhydrogen 
and solutions of p€-dimethyl-A>-butinene-p€-diol, aotSS-tetraphenyl- 
butinene-aS-diol, y^-dimethyl-A^-octinene-y^-diol, and phenylacetyl- 
ene in ethyl alcohol has been measured in the presence of either 
palladium or platinum black at the ordinary temperature. The 
results show that the addition of hydrogen by acetylene derivatives 
does not in general follow the equation for a reaction of the first 
order and that the mechanism of the reaction is complicated as 
in 'the case of reactions catalysed by biological catalysts. In both 
cases, the formation of an intermediate piquet must be assumed, 
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wbidi may be a definite oompoond or an adsorption complex. 
Probably in heterogeneous catalysis an adsorption constitutes the 
first stage and this is followed by the formation of an unstable 
chemical compound ; otherwise it would be difficult to understand 
why the hydrogenation of different types of acetylene derivatives 
takes place so differently. The chemical nature of the catalyst 
pl^ art important r6le in the reaction, palladium having a markedy 
different action from platinum. J. F. S. 

Problem of Negative Catalysis. I. Hugh S. Taylob (J. 

physical Chem., 1923, 27, 322— 341).— A theoretical paper in which 
a new hypothesis of negative catalysis is proposed to supplement 
the hypotheses hitherto held to explain the mechanism of special 
cases. The present hypothesis accounts for the inhibitoiy power 
of the negative catalyst by assuming an interaction between one 
of the reacting substances and the inhibitor, with the formation 
of a molecular compound, as an alternative to reaction between 
two or more of the reacting substances. The extent of the inhibition 
is determined by the degree and the velocity of compound formation. 
It is shown that the inhibitory power of water and the alkali sul- 
phates in the decomposition of oxalic acid in solutions of sulphuric 
acid, that of water in various reactions in sulphuric acid and acetone 
solutions, and that of a large number of oiganic and inorganic 
compounds of widely vaiying character in the inhibition of autoxid- 
ation processes, can be readily explained on the basis of the present 
hypothesis. The experimental evidence obtained in all these cases 
is readily explained by the hypothesis, and various predictions 
have been made on this basis which have already been to some 
extent verified. The whole subject of negative catalysis is discussed, 
and many references to the literature of the subject are included 
in the paper. J. F. S. 

Change of Properties of Substances on Drying. II. Hee- 
BEET Bbebeton Baker (T., 1923, 123, 1223—1224). 

A Static or Dynamic Atom? NoHidAK R. Campbell {Naturef 
1923, 111, 569). — It is pointed out that if the sharing of an electron 
means the sharing of an orbit, compounds being formed when 
some of the electronic orbits surround both nuclei, the Lewis- 
Langmuir theory can be expressed in terms of Bohr’s conceptions, 
although the question whether such shared orbits are possible is 
one for the quantum theory to decide. A. A. E. 

The Spectrum of the Semi-circular Helium Model. H. 0. 

Newboult {PhU. Mag., 1923, [vi], 45, 1085— 1087).— A theo. 
retical examination of the Langmuir model of the helium atom 
(cf. A., 1921, ii, 656). Since the ordinary Sommerfeld- Wilson 
quantum condition when applied to this model gives a negative 
value for the ionisation potential, Langmuir suggested that the 
maximum angular momentum of a single electron be set equal 
to hj^n, and deduced a value for the ionisation potential wMch 
agreed with the experimental value. This quantum condition is 
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shown to lead to a spectrum for tlie helium atom which does not 
agree with that of any known series. W. E. G. 

The Crossed-orbit Model of Helium, its Ionisation 
Potential and Lyman Series. L. Silbbbstein {Nature, 1923, 
111, 567). — ^Mathematical. The ionisation potential is calculated 
for Bohr’s model to be 24*35 volts, in close agreement with Lyman’s 
latest observed value, 24*5 volts. A formula has been developed 
which, regardless of its significance or deduction, gives the correct 
ionisation potential for a number of simple rational values of 
—cos i, ' A. A. E. 

The Dimensions of Atomic Nuclei, and the a-, H+, and 
^Rays. Maximhuan Camillo Neubergeb {Ann, Physik, 1923, 
70, 139 — 152). — ^A theoretical paper in which the upper and lower 
limits for the radii of the atomic nuclei are calculated. From the 
ranges of rays (Rutherford and Chadwick, A., 1921, ii, 293), 
and the ranges of a- and p-rays of radioactive elements, deductions 
are made with regard to the nuclear dimensions of all the elements. 
The radioactive isotopes possess widely different nuclear radii, 
and, on the other hand, elements with different atomic numbers 
give almost identical values for the lower limit of the radius of 
the nucleus. Periodic changes in the atomic dimensions of the 
elements in the radium, actinium, and thorium families are found 
as the atomic number decreases. Thus from uranium I to radium-A 
a decrease in the radius takes place, followed by a large increase 
at radium-C, a rapid fall at radium-C?', and finally a rise to radium -F, 
This periodicity shows little resemblance to the periodic course of 
the atomic volume curve of these elements. W. E. G. 

An Explanation of the Theory of the Rotation of the Atomic 
Nucleus. I. Herbert HE^-STOCK {Chem. News, 1923, 126, 
262 — 266). — The theory advanced in a previous paper is further 
elaborated {cf. this vol., ii, 233). Some of the edges of the cubic 
atom of the Lewis-Langmuir theory will be negatively and some 
positively charged. Union between atoms will take place through 
juxtaposition of oppositely charged edges. This will lead to 
opposite orientation of the nuclei of adjacent atoms, resulting in 
alternate polarity. Double and treble bonds between carbon atoms 
are considered. E. H. R. 

Experiments with a Model to Illustrate the Combination 
of Two Atoms consisting of Magnetons round a Positive 
Niicleus. A. P. Laurie {Proc. Roy. Soc. Edin., 1923, 43, 72— 
84). — A mechanical model designed to investigate the probable 
behaviour and disposition of magnetons in a magnetic field is 
described. The arrangements of magnetons and nucleus in mole- 
cules of oxygen, water, marsh gas, acetylene, ethylene, ethane, 
b^izene, and carbon chain compounds are detailed, and it is 
suggested that chemical combination consists, in the first place, of 
addition. Thus in the combination of hydrogen and oxygen to 
form water, two molecules of hydrogen attach themselves to a 
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molecule of oxygen by means of secondary valencies to form H^O^, 
which tends to cleave into two groups H^O, this rearrangement 
reducing the total electrostatic and magnetic potential energy of 
the system. J. S. G. T. 

The Quantum Theory and Isotopes. J. W. Nicholson 
{PhU. Mag., 1923, [vi], 45, 801— 817).— A theoretical paper dealing 
with the quantum theory of spectra and atomic structure. Since 
the energy of an atom is independent of the system of cO'Ordinates 
used in its calculation, the pendulum paths of the electrons should 
yield the same values as those from other orbits. The energy of a 
hydrogen atom in which the electron is traversing a pendulum 
path about the nucleus is shown to be given by W 
It is suggested that in the nucleus an interpenetration of the electric 
charges may possibly occur. A double mesh structure of the ether 
would admit of this possibility, so that two strain systems in the 
same region would not annihilate each other and might pass through 
each other. Assuming that the quantising relation can be applied 
to the nucleus, it is shown that the possible hydrogen isotope, the 
“ inverted Bohr model ” of Lenz, in which two nuclei rotate sym- 
metrically around an electron, has a spectrum which shows det^t- 
able differences from the ordinary hydrogen spectrum. The 
differences between the spectra of the lithium isotopes should be 
much smaller than those found recently by McLennan and ascribed 
to these isotopes. The effect for lead is comparable with that 
already known to occur. From a study of the structure of ionised 
helium, it is considered that the hypothesis of nuclei made entirely 
of hydrogen is unsound. W. E. G. 

The Sep^tion of Elements and Isotopes by Diffusion. 

Ernst Muemann {Oesterr. Chem. Ztg., 1923, '26, 14— 15).— The 
diffusion method has been applied to uranium, chlorine, and lithium, 
and in no case was any separation effected, although the same 
method was successful when employed in the separation of nickel 
from cobalt. Several attempts were made to isolate the isotopes 
of uranium by diffusion, fractionation, and precipitation. Thus 
it was precipitated many hundreds of times as tetroxide, crystallised, 
and fractionally precipitated in the form of its double salts, and 
uranyl nitrate was fractionated by a diffusion process. Sodium 
and lithium chlorides were also subjected to diffusion processes, 
but in no case was any separation observed within the experimental 
error of the. analyses. It is considered that ionic mobility is de- 
pendent only on the atomic volume, and not on the atomic weight. 
This provides an explanation of the differences between the behaviour 
of mixtures of elements and of isotopes during diffusion processes. 

W. E. G. 

Valency. William R. Fielding (Chm. News, 1923, 126, 
177—180, 193—197, 209—214, 226— 229).— A discussion of 
variabibty of valency. The effect of temperature on polymerisation 
and on valency is considered in detail. W, E, G. 
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Supposed Relationships between Atomic Constants and 
the Valency Number ox the Atoms. Walter H^ceei. (Z. 
physikal. Chem,, 1923, 104, 262— 268).— A theoretical paper in 
which the author shows that the relationship between atomio 
constants and the physical properties (heat of combustion, mole- 
cular volume, molecular refraction, molecular cohesion, and other 
additive properties) as put forward by Le Bos (P., 1907, 22, 322; 
A., 1918, ii, 667), Traut^ (A., 1907, i, 145; ii, 205), and Walden 
(A., 1909, ii, 119) are without meaning. They do not follow from 
the experimental data, but are due to the use of an inexact method 
of calculation. It is shown that the function <p=additive mde^ 
cular property jsum of the vaUncies is generally, within wide limits, 
almost independent of the numerical relationships of the atomio 
constants of the particular property, just as it is almost independent 
of the chemical nature of the compound. If 9 should prove to be 
rigidly constant, then it would follow that the atomio constants are 
proportional to the valency number, but an approximate constancy 
of 9 does not allow of any definite conclusion being drawn, not even 
the statement of an approximate rule. Consequently, the relation- 
ships, quoted in the literature, between atomic volume, atomic 
ref^tion, and atomic cohesion, on the one hand, and the valency 
number, on the other, which are based entirely on an approximately 
constant value of 9, do not in reality exist. J. F. S. 

Other Factors Influencing Co-ordination. T. Martin Lowry 
{Chemistry and Industry ^ 1923, 42, 412 — 415),— In continuation of 
previous work {this vol., ii, 313), the author considers the transfer 
of electric charges and ring formation, respectively, as influencing 
co-ordination. The sharing of electrons between atoms which 
accompanies co-ordination causes a transfer from the radicles to 
the metal, and these latter components also become united by 
covalencies. The effects are illustrated by reference to methyl- 
ethylaniline oxide, the chloroplatinates, the cobaltammines, and 
the metallic carbonyls. Co-ordination can be effected, often under 
very adverse conditions, by making the co-ordinated groups part 
of a conjugated system. A conjugated ring-system containing 
three positively-charged and three negatively-charged atoms, as in 
benzene, is particularly favourable to co-ordination. 

J. S, G. T, 

Apparatus for the Measurement of the Rate of Flow of 
Gases. V. Arkadiev {*/. Russ. Phys. Chem. Soc.y 1918, 50, 
210— 220).— An apparatus for measuring the rate of flow of gases, 
for which the name rheometer is proposed, is described. The gas 
is made to pass through a narrow tube, the ends of which are in 
connexion with the hmbs of a manometer. The difference of 
pressure recorded in the manometer is then a measure of the speed 
at which the gas passes through the tube. Instead of this tube, a 
diaphragm pierced with a small aperture may be used. An arrange- 
ment is also described for regulating the rate of flow of gases, tms 
consisting of a diaphragm provided with an aperture, the rate of 
flow being proportional, with any given pressure, to the diameter 
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of tli6 aperture. A rheometer constructed on a different principle 
is described, for use with higher velocities, in which the velocity of 
the gas is proportional to the height to which a small ebonite floater 
in a can be raised by it. Such an apparatus may also 

be used for the measurement of quantities of gases, by passing 
them at a known speed, for a definite interval of time, through a 
tube of known diameter, and its possible use in reactions involving 
gaseous combination is pointed out. R. X. 

An Apparatus for Continuous Extraction with Boiling 
Solvents. 0. P. A, H. Schaap {Pharm, Weekblad, 1923, 60, 
375 370). A slight modification of the apparatus used for extrac- 
tion with boiling chloroform (A., 1922, ii, 797) to render it safe for 
use with low-boiling, inflammable solvents. S, I. L, 

Chemistry in Mediaval Islam. E. J. Holmyaed (Chemistry 
and Industry, 1923, 42, 387 — 390). — In emphasising the importance 
of more detailed^ study of the Arabic chemical manuscripts, the 
author briefly discusses the position of certain individuals, and 
maintains that the first successful efforts to place chemistry on a 
scientific basis and apply scientific method originated in Islam. 

A. A. E, 


Inorganic Chemistry, 


Active Hydrogen by the Action of an Acid on a 
Metal. A. C. Grubb [Nature, 1923, 111, 600; cf. Wendt and 
Landauer, A., 1920, ii, 425). — Active hydrogen can be readily 
detected even in presence of moisture by direct combination with 
nitrogen to yield ammonia. When hydrochloric or sulphuric acid 
is dropped on to magnesium suspended so as to avoid immersion 
and the hydrogen rapidly evolved is passed through a glass-wool 
plug, its activity is demonstrated by the formation of ammonia 
^vith pure nitrogen. It is concluded that the activity is not due 
to ions or to atomic gas. Langmuir (A., 1912, ii, 1162) has shown 
that monatomic hydrogen^ does not react with nitrogen to form 
ammonia, yet if nitrogen is allowed to impinge on the surface of 
magnesium at which evolution of hydrogen is taking place, a 
maximum quantity of ammonia is formed. Moreover, slow evolu- 
tion of hydrogen, with subsequent passage through glass wool 
and adimxture with nitrogen, does not result in the production of 
ammoma. The life of the active gas, about two minutes, is in 
a^ment with that of triatomic hydrogen formed by other methods, 
the results are considered to substantiate the view of Wendt and 
baudauer (A., 1922, ii, 369) that triatomic hydrogen should be 
produced wherever atomic hydrogen is evolved. A. A. E. 


Electrolysis. A. C. Grubb (Naim 
a. 111 , 671). — By using a method corresponding with that f 
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the eleotrolytio production of ozone, namely, by electrolysis of a 
solution of sulphuric acid with a high current density at the cathode, 
active hydrogen is produced, and will combine with pure nitrogen 
to form ammonia. The ozone form of hydrogen is also produced 
by the electrolysis of a solution of potai^um hydroxide, when a 
l^h cathode current density is employed. A. A. E. 

The ASration of Quiescent Colunuis of Distilled Water and 
of Solutions of So^uzn Chloride. W. E. Adekby, A. G. 6. 
Lbonaed, and A. Richardson IPhil. Mag., 1923, [vi], 45, 836— 
845). — The aeration of water under natural conditions is effected 
by mixing of the exposed layer with the unexposed portions of 
the water to depths of at least 10 feet. The mixing is brought 
about by the downward “ streaming ” of the constantly changing 
layer of water exposed to the air. This process is more rapid in 
salt than in fresh water. The rate of “ streaming ” is dependent 
on the rate of cooling and concentration of the surface layers, 
which is brought about by evaporation, and is more rapid at tem- 
peratures above 10° than below it. A 1% solution of sodium 
chloride gives the optimum conditions for the streaming process. 

W. E. G. 

The Formation of Hydrogen Peroxide during the Com- 
bustion of Hydrogen. Max Hauser [Ber., 1923, 5b, [R], 888— 
894). — The combustion of hydrogen in oxygen has been shown to 
be a termolecular reaction in accoidance with the equation 2Hj-l-02= 
2H2O, which occurs mainly at the walls of the containing vessel, 
but evidence has also been adduced {cf. von Wartenbeig and 
Sieg, A., 1921, ii, 107) that hydrogen peroxide is interme£ately 
produced and that changes represented by the appended equations 
take place ; Hg-f-Og^HgOj . . H^-f J0j=H20. 

Attempts are now described to catalyse the first reaction to such 
an extent that it occurs at temperatures below that at which 
rapid decomposition of hydrogen peroxide sets in, and also to 
effect the reaction in such a manner that the products are very 
rapidly cooled and thus shielded from speedy decomposition. The 
results, however, are negative. 

Inexplosive mixtures of hydrogen and oxygen containing a large 
excess of one or other gas are passed over porous earthenware 
impregnated with platinum, palladium, silver, copper, iron, cobalt, 
or nickel at temperatures varying between 100° and 500°. Copper 
or iron-wire gauze, glass fragments, or glass wool are also suitable 
catalyst carriers, but asbestos, platinised or palladiaed asbestos, 
pumice, or aluminium powder causes immediate decomposition oi 
hydrogen peroxide. Combustion of the hydrogen occurs invari- 
ably, but the presence of hydrogen peroxide in the condensates 
coidd not be detected in any instance by means of titanic acid with 
which a concentration of O'OOOOl % H2O2 can be readily detected. 
It aj^jears probable that the contact agent catalyses both the 
formation and decomposition of hydrogen peroxide (cf. Hofmann, 
A., 1922, ii, 490). 

In a second series'of experiments, the rapid heating and cooling 
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of the nuxturo of gases are effected by its momentary adiabatic 
compression in a steel cylinder containing a small quantity of 
wstCT. Partial combustion invariably odours, but the presence 
of hydn^n peroxide in the water could not be detected in any 
instance. The supposition that the heating is sufficiently prolonged 
to cause the decomposition of any hydrogen peroxide which is 
produced is not in accord with the known properties of the sub- 
stance, and under these conditions it appears probable that the 
formation of water is a true termolecular change. 

Repetition of the experiments of von Wartenberg and Sieg on 
the passage of mirtures of hydrogen and oxygen through a “ hot- 
cold” tube {loc, ci<.) have confirmed the resets of these workers 
and shown that the yields of hydrogen peroxide are not appreciably 
affected by change in the chemical nature of the walls of the tube. 
The effect of the introduction of quartz, copper gauze, platinum 
foil, and silver foil into the tube is described, but does not appear 
to be simply e^Iicable. The comparatively large production of 
hydrogen peroxide in the ‘‘ hot-cold ” tube is due to the catalytic 
action of the glowing wall; the high temperature of the latter 
involves a low adsorptive power, and the hydrogen peroxide is 
therefore shielded from immediate reduction unless the hydrogen 
is in great excess. H. W. 

The Solubility of Chlorine in Water. V. Abkadiev (J. Buss. 
Phys. Chem. Soc.^ 1918, 50, 205 — 209). — ^The solubility of chlorine 
at various temperatures and pressures is calculated from a formula 
de(hc^ by Jakovkin {ibid., 1900, 32, 673), namely, a:- r +7^94 
VMI+^/c)^ where x is the ratio of the concentration, in milli- 
moles per litre, of chlorine in the water to that in the atmosphere, 
r the ratio of unhydrolysed to total chlorine in the water, k the 
hydrolysis constant for chlorine in water, u the coefficient of ex- 
pansion of chlorine, =0*00371, t the temperature, and c the volume 
concentration of chlorine in the atmosphere. The values thus 
obtained agree satisfactorily with those obtained experimentally, 

R. T. 

Solubility of Selenium in Alkali Hydroxides. G. Calcagni 
[Gazz^, 1923, 53, i, 114-119; cf. A., 1921, ii, 195).— Powdered 
selenium dissolves re^ly in the cold in 66% sodium or potassium 
hydroxide solution, more slowly in saturated barium hydroxide 
solution on a boiling water-bath, and only slowly and in very 
small proportion in ammonia solution (d 0*888). The solutions 
thus obtained contain selenides, selenite, and, po^bly, a com- 
pound analogous to the thiosulphate, formed by the action of 
atmospheric oxygen on the selenides ; it may be, also, that a small 
part of the selenium is present as such in the solutions. The 
reactions taking place are gradual and highly complicated, the 
first products consisting of selenides, which subs^uently undergo 
transformation into polyselenides and selenites. The solutions 
formed are at first brown, but are gradually decolorised by the 
combined action of the oxygen and carbon dioxide of the air. 

T. H. P. 
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Preparation of Qydrazine by Raschig'a Method. Beoirald 
Arthur Jotnbe (T., 1923, 123, 1114—1121). 

Reactions of Chlorites with Salts of Hydrazine and of 
Hydroxylamine. Giorgio Rbnato Lbvi {Guzzetta, 1923, 53, 
i, 105 — 108).— Treatment of a solution of freshly prepared alkali 
chlorite with commercial hydrazine hydrate results in immediate 
liberation of nitrogen and gradual heating of the liq[uid, whereas 
if pure hydrazine hydrate is used neither evolution of gas nor heating 
is observed. The decomposition is thus accelerated by the presence 
of extraneous substances, and in neutral boiling solution proceeds 
quantitatively according to the equation N2H4,2HCl4-NaC102= 
N«-f NaCl4-2I^O+2HCl, The decomposition is slower in alkaline 
solution, and is accelerated by traces of iron or copper salt. 

Hydrazine chlorite^ N«H4,HC10o, obtained as white crystals by 
the reaction (N2H4)ij,H2S04-l-Ba(C102)2=BaS04+2N2H4,HC102, in- 
flames spontaneously when dry. 

The reaction of hydroxylamine hydrochloride (1 mol.) with a 
neutral solution of a chlorite (1 mol.), expressed by the equation 
N^'OH,HCl+NaC102=NaCl-j-Cl+NO-f2H2O, occurs rapidly and 
with development of a considerable amount of heat. With excess 
of the hydroxylamine salt, however, the reaction takes place in 
accordance with the equation 2NH2*0H,HCl-hNaC102=NaCl+ 
N2O+3H2O+2HCI. T. H. P. 

The Preparation of Hydrazine Sulphate and Sodium 
Azide. B. P. Orelkin, V. G. Chlopik, and 1. I. Tschebnuev 
[J. Rttss. Fhys. Chem, Soc,, 1917, 49, 82^7). — The authors give 
full details for the preparation of hydrazine sulphate by Raschig’s 
method (A., 1908, ii, 1029), and of sodium azide by Thiele method 
(A., 1908, ii, 940). The hydrazine hydrate for the latter process 
is prepared by means of alcoholic sodium hydroxide instead of by 
the sodium methoxide used by Thiele. G, A. R. K. 

The Discovery of Red Phosphorus. R, Winderlich {Chem. 
Zlg., 1923, 47, 297). — In the year 1813, Vogel published a paper 
on the action of sunlight on phosphorus [SchweiggeFs J., 1813, 
7, 95—121), and stated that the red powder formed was insoluble 
in carbon disulphide. Many years later, Berzelius {Ann. Phys. 
Chem., 1843, 59, 77} investigated the formation and properties of red 
phosphorus, and recognised that it was an allotropic modification 
of the element. Schrotter {Denhsckr. K. Akad. Wiss. Wien Math. 
Naturw. KUme, 1850, 1, 1 — 12) used carbon disulphide for the 
separation of red phosphorus from yellow phosphorus, claiming 
that he was the first to effect the separation by this means. 

W. P. S. 

The Valency of Boron. J. BSeseken {Proc. K. Ahad. 
Wetensch. Amsterdam, 1923, 26, 97 — 111). — It has been shown by 
Hermans (this vol., i, 557) that pyrocatecholboric acid, which is a 
considerably stronger acid than boric acid, must in all probability 
contain quinquevalent boron. This new type of boron compound 
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can readily be explained by, and lends consideiable support to, 
tiie Lewis-Langmuir theory of valency. The quinquevalency of 
boron in these compounds is explained on the same lines as that 
of the ammonixim compounds, but whereas the nitrogen atom 
has to lose an electron in order to become quinquevalent, thereby 
becoming an electropositive ion, the boron atom has to gain an 
electron, forming an electronegative ion. The oldest known type 
of compound in which boron is to be regarded as quinquevalent 
is the type In boron fluoride, BF 3 , the outer electron 

shell of the boron atom contains six electrons, shared in pairs with 
the fluorine atom. When combining with another molecule of 
hydrogen fluoride, the boron atom completes its octet by sharing 
with the new fluorine atom one of the electrons of the latter and a 
hydrogen electron. By taking the hydrogen electron, however, 
it forms the negative ion, BF^ , and the positive ion, H*. It follows 
that when boron is functioning as a quinquevalent atom four of 
its valencies are non-polar and the fifth polar, as in the case of 



nitrogen. 

Boron can also function as a quadrivalent element. This is 
accomplished when a normal boron compound such as BFg combines 
with a molecule containing two available 
electrons in the outer shell of one of its atoms, 
for instance, ammonia. Thus the stable com- 
pound, BFgjNHj, can he formulated as in the 
annexed diagram, in which the boron atom 
appears truly quadrivalent, as does the 
nitrogen. 

The constitution of the strongly acid compounds formed by boric 
acid with organic hydroxy-compounds containing favourably 
situated hydroxyl groups can be explained in a similar way. Some 
of these are not known as free acids, but only as salts of a metal 
such as potassium , which readily cedes an electron. Their formation 
is favoured when the organic residue has an acidic character. Thus 
in pyrocatecholboric acid the four oxygen atoms of the two 
pyrocatechol residues are bound to the boron atom each by two 
electrons. This can only take place when one electron is ceded 
by a hydrogen or metal atom. The resulting complex acid must 
therefore be a mono-basic acid. 

The unsaturated character of boric acid as a derivative of tervalent 
boron leads to the formation of stronger poly-boric acids, which 
must be derivatives of quinquevalent boron. Borax has the 
formula I and potassium pentaborate, KBgOg, probably the formula 


ob<°t\o r>5<^fo 

O-B-0 Na ^ 

(I.) (II.) 

II. In nitrogen boride, BN, which is an extraordinarily infusible, 
stable substance, it may be supposed that continuous polymeris- 
ation of the simple BN molecules has taken place, so that each 
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element is in effect quadrivalent as in the compound 
discussed above, l^e structure of the compouna would then be 
similar to that of carbon in the diamond. The valency here becomes 
identical with Werner’s co-ordination value as expressed, for in* 
stance, in the formula [BF|]H. A few other compounds of boron, 
including the hydrides, are discussed. E. H. R. 

Boron Hydrides. VI, The Simplest Boron Hydrides, 

Alfebd Stock and Ernst Kuss (Ber., 1923, 56, [B], 78^^8).~- 
An extension of previous work (A,, 1915, ii, 340, and earlier 
abstracts). The decomposition of the so-called magnesium boride 
by acids has been re-examined with the help of much laig;er quan- 
tities of material. The isolation and characterisation of the vark)us 
boron hydrides are greatly complicated by the presence of silicon 
hydrides, which cannot be completely avoided, as it has not Bteen 
found possible to obtain magnesium completely free from silicon, 
which is largely converted by acids into silicon hydrides whereas, 
even under the most favourable conditions, boron hydrides Are 
only produced in extremely small amount. On the other hand, 
the use of the authors’ vacuum process and the substitution of 
fractional condensation for fractional distillation have greatly 
facilitated the investigations, Tetraborane and diborane have 
been examined in greater detail. A product to which the com- 
position BgHj 2 was previously assigned provisionally is shown to 
be a mixture of BjHj, BgHnj, and silicon hydrides. 

The decomposition of “ magnesium boride ” by hydrochloric 
acid is most advantageously effected by gradually adding it to an 
excess of the acid at 40 — (the latter temperature must not be 
exceeded). The necessary apparatus for the automatic addition 
is fully figured and described in the original. The gas is washed 
with water, dried successively with calcium chloride and phos- 
phoric oxide, and condensed in two vessels cooled with liquid air. 
The separation and purification of the components of the mixture 
thus obtained are chiefly effected by fractional condensation. Boron 
hydrides more volatile than tetraborane do not appear to be formed. 
Diborane is not present in the crude gas ; monoborane and triborane 
could not be detected even in traces. 

The following individual hydrides are described. Tetraborane, 
B 4 H 10 , has m. p. -1200^* (-1197“), d-w>0‘59, dr^O-56. Its 
vapour tension has been measured at the following temperatures : 
-113‘2°,0’2mm.; -107•9^ 0 4 mm. ; -98-0®, 0-8 mm. ; -91'^, 
1-0 mm.; -86*3", 1‘9 mm.; -77-8", 3-2 mm.; -75*^, 4*0 mm.; 
~72•3^ 5*0 mm.; -70*2°, 6*9 mm. ; -66*0®, 8*5 mm.; -63*2®, 
10-8 mm.; -67*4°, 16*7 mm.; -63*3°, 22*2 mm.; -52*2°, 24*2 
mm.; -46*7°, 34*4 mm.; -43*8®, 41*4 mm. ; -39*2®, 65 mm.; 
-36*8®, 64 mm.; -33*7®, 76 mm. ; -28*7®, 101 mm.; -27*5®, 
108*5mm.; -21*4®, 150mm.; -16*1®, 188mm.; -10*6®, 247 mm.; 
-6*5®, 295 mm.; -2*0®, 369 mm. ; 0®, 388 mm.; +4*9®, 469 mm.; 
-f 10 * 0 ®, 672 mm.; -f 15*1®, 697 mm. ; +17*6®, 755 mm. Even 
when highly purifi^, tetraborane decomposes fairly rapidly at the 
atmosph«ie temperature into hydrogen, diborane, and a number 



INOBOANIO 0HBM1STBY« 


ii. 409 


oi less volatile bydhdes. The hydrogen which is thus liberated 
is an extremely ^werful redxicing agent which converts disilane 
and the higher hydrides of silicon into monosilane. Tetrsborane 
and ethane yield hydrogen, diborane, the hydride and a 
pale yeUow, crystalline substance containing boron, carbon, and 
hydrogen. 

the analysis of tetraborane and the other hydrides is effected 
by thermal decomposition into boron and hydrogen. The volume 
of the latter is measured. The boron is estimated by direct weigh- 
ing and also titrimetrically after oxidation to boric acid. The 
necessary apparatus is figured and described. 

l)|borane, B^Hf, obtained by heating tetraborane in a sealed 
tube, is very steble in the absence of moisture and grease. It has 
m..p. ~165‘5°, tensions, 60 11 '3 mm./— 144-8°, 

20’inim./— 1390°, 30 7 mm./— 134'9°, 48 mm./— 130*5°, 52 mm./ 
-1^9*5°, 83 mm./-124*5°, 122 mm7-119*9°, 187 mm./-115-2°, 
272 mm,/~ 109-2°, 361 mm./-104-5°, 521 mm./-99-3°, 608 mm./ 
--96*4°, 637 mm./-95-5°, 701 mm./-93-8°, 748 mm./-92-75°, 
0*44. Diborane does not appear to undergo dissociation at any 
temperature between —24° and +155°. iSborane reacts with 
hydrogen bromide in the presence of aluminium bromide at 80 — 
90° to give hydrogen and monobromodiborane ; the latter is, 
however, very unstable and becomes converted largely into boron 
tribromide and diborane : 6B2H5Br=2BBr3+5B2Hg. 

The hydride, is present in small quantity in the higher 

boiling fractions of the “ crude condensate,” but its isolation from 
this source is extremely difficult and it is more readily obtained 
in the homogeneous condition from the products of the decom- 
position of tetraborane at 100°. It is a colourless, mobile, not 
highly refractive liquid with an extremely unpleasant odour; it 
is the noxious component of the crude boron hydrides. It is 
slowly decomposed by w^ater, but otherwise fairly stable. It has 
nj, p, tensions, 4*8 mm./— 41*3°, 7-4 mm./— 35 6°, 12 mm./ 

— 28’9°, 15-1 mm./— 251°, 21-1 mm./— 20-0°, 28*5 mm./— 14-9°, 
37*8 mm./— 9’9°, 49-0 mm./— 6’0°, 65 mm./0°, 84 mm./+6-0°, 
111 mm,/+ll‘2°, 131 mm./+15-r, d^Q Gl. It is slowly hydro- 
lysed by water at 90° into hydrogen and boric acid : B5HJ+ ISHjO— 
5H.BO0+I2H,. 

The hydride, B^H^q, is isolated from the crude condensate. It 
is a colourless, moderately highly refractive liquid which is less 
mobile and not so unpleasant in odour as the other boron hydrides. 
It has m. p, —65*1°, tension 7*2 mm./0°, rf®0‘70. It is slowly 
hydrolysed by water at 90° into boric acid and hydrogen. It 
slowly decomposes when preserved in daylight at the atmospheric 
temperature, giving small quantities of hydrogen and diborane 
and mainly a yellow, crystalline solid of the possible composition 

The thermal decomposition of diborane at 300° gives mainly 
boron and hydrogen . At lower temperatures (100 — ^200°) and higher 
pressures, other products, chiefly BjqHji, and further solid hydrides, 
are also formed. Tetraborane is converted at 100° into diborane, 
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B 5 H 9 , and other substances ; at 300^, it yields mainly boron and 
hydrogen. The hydride, is much more stable than tetra« 

boiane at 300^, and is only partly decomposed into boron and 
hydrogen. Under similar conditions the hydride, also 

suffers decomposition less readily than tetraborane. 
jta^Uiborane does not resemble disUane in its action towards sodinih 
amalgam, which causes condensations which have not been in- 
vestigated completely. Similar reactions appear to take place 
with tetraborane. 

Itiborane and tetraborane react readily with ammonia to form 
liquid and solid products. They do not appear to have any action 
on acetylene when cold, but if the mixtures are heated at 100 ° 
or rapidly compressed an explosive change occurs accompanied 
by the separation of a solid, brown substance. If the mixtures 
are warmed gently, aromatic condensation products are formed 
which evolve hydrogen when treated with water. H. W, 

The Meltixig and Working Properties of Boric Oxide 
Glasses with Special Reference to the Sodium Borosilicates. 
ViotET^DMBLEBY, F. W. HoDKDT, M, Parkin, and W. E. S. Turner 
{J. Soc. Glass Tech., 1923, 7, 67— 72).— Three series of sodium 
borosilicate glasses were prepared containing, respectively, 20 , 10 , 
and 6 % of sodium oxide. In the first series, the amount of boric 
oxide was varied between 0 and 46%, in the second between 15 
and 50%, and in the third between 20 and 45%. In every case, 
homogeneous glasses were obtained with no evidence of segregation. 
High proportions of boric oxide give unstable glasses. Those with 
more than 40% BgOg in the first and second series or more than 
36% BgOj in the third series quickly developed a white film, the 
most readily disintegrated being those containing the smallest 
proportion of sodium oxide. Melting and refining proceed more 
rapidly with increasing proportion of boric oxide, but the fluxing 
action of borax or boric oxide is not so great as that of sodium 
carbonate. The rate of change of viscosity with temperature 
increases rapidly with increasing boric oxide concentration. The 
glasses of the first and second series showed no devitrification when 
worked. E. H. R. 

The Influence of Boric Oxide on the Annealing Temperature 
of Borosilicate Glasses. S. English and W. E. S. Turner 
(J. Soc. Glass Tech., 1923, 7, 73— 76).— In the case of sodium 
borosilicate glasses containing 20 % of sodium oxide, as the propor- 
tion of boric oxide increases from 0 to 46% the annealing temper- 
ature rises steadily from 605° to a maximum of 670° at about 16— 
17% BgOj, and then falls gradually to about 521°, In the case 
of glasses containing 10 % of sodium oxide, the annealing temper- 
ature falls steadily from 597° with 12*45% BgOj to 495° with 
46 07% BjOj. It is probable, however, that had glasses in this 
series been obtainable with 0 - 12 % B^Og, a maximum annealing 
temperature would have been found in the neighbourhood w 
12%BjOa. E.H.R. 
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Active Charcoal. L Nature of the Activity. Orro Bfvf 
[ with jSoSANNB Mucdak, £bnst Hohlfeld, and £^itz Fsiob] 
{KoUoid Z,f 1923, 32, 225— 232).— The authors describe a number 
of experiments designed to ascertain the cause of the activity of 
certain varieties of charcoal in the adsorption of gases and liquids. 
Chaicoal prepared from ashless filter-paper, coconut, and wood 
were investigated with respect of their activity in connexion with the 
temperature of formation, ash content, and the nature of the ash. 
As the result of the experiments, it is shown that the activity of 
charcoal is due to the atoms and atom groups of foreign materials 
bound to the surface of the charcoal These atoms are the cause 
of the specific properties of active charcoal, and they are character- 
ised by the firaness of their linking to the carbon atoms on the 
surface. Other atoms can also attach themselves to the surface, 
bu.t these are easily replaced by others and are not firmly bound. 
With every change in the nature of the surface of the charcoal 
the adsorptive properties are markedly changed. J. F. S. 

The Molecular Complexity of Graphite at High Temper- 
atures. A. JouNiAUX {Bull Soc. chim., 1923, [iv], 33, 260— 
267).^It has already been shown by numerous investigators that 
the higher the temperature at which carbon is liberated by the 
decomposition of its compounds, the greater the percentage of 
graphite which it contains, until, at about 3500"^, the temperature 
of sublimation of carbon, the product consists of pure graphite, 
and, further, all varieties of amorphous carbon are converted into 
graphite at the temperature of the electric arc. The system amor- 
phous carbon-graphite therefore behaves as an univariant system, 
with a position of equilibrium corresponding with each temperature. 
On cooling the system, a false equilibrium may be attained, and 
the physical constants determined at low temperatures will be 
those of mixtures in proportions varying according to the tem- 
perature at which the carbon was prepared, but at high temperatures 
(above 3000*) the constants are those of graphite, and the specific 
heat, for example, is in accord with Dulong and Petit’s law. The 
above considerations justify the result obtained in the determin- 
ation of the molecular weight of graphite from cryoscopie observ- 
ations on solutions of carbon in iron and cobalt, M, the molecular 
weight, being given by the formula 0'02T/Z(c /pi —^ 2)01 ^'^lere T is the 
absolute temperature and L the latent heat of fusion of the solvent. 
At the temperatures in question, about 1500*, M was 15*4 in the 
one case and 15*1 in the other, values in fair agreement with that 
obtained from the specific heat of graphite at that temperature 
and Dulong and Petit’s law, namely, 14*5. The graphite molecule 
at these and higher temperatures would therefore appear to be 
monatomic at least when in solution in the metal. G, F. M. 

Preparation of Thiocarbonyl Chloride. Kbmo Be Fazx 
{Gazzeita, 1923, 53, i, 176 — 176).— Although the action of iron on 
thiocarbonyl tetrachloride may result in the formation of ferroim 
chloride and carbon tetrachloride (cf . Frankland, Gamer, Challenger, 
and Webster, A., 1920, ii, 763), under special conditions it proewds 
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in accordance with the equation CX3,’SCl+Fe=¥eC^4-CSClj; 
when certain catalysts are viaedf a yield of 80% of thiocarbonyl 
chloride is obtainable. T. H. P. 

Revision of the Atomic Weight of Silicon. The Analysis 
of Silicon Tetrachloride and Tetrabromide. 6. P. Baxter, 
P. F. Wbathebill, and E. W. Scbiptxjbe, jun. [Proc, Amer. Acad. 
Arts 8ci,f 1923, 58, 245—268; cf. A., 1920, ii, 487).— Consistent 
results, agreeing to about one part in two thousand, yield a value 
of 28*063. Chemical Abstracts. 

Silicon Hydrides. XIV. Trichloro- and Tetrachloro* 
monosilanes, SiHCl, and SiCli. Alfred Stock and Fried, 
rich Zeidler (Ber., 1923, 56, [B], 986—997).— Trichloromono- 
silane has been prepared from technical copper sihcide and hydrogen 
chloride at 300° and purided by fractional distillation and con* 
densation in the authors* vacuum apparatus. The isolation of 
the pure compound is very tedious, since the main impurities, 
hydrogen chloride and silicon tetrachloride, are very obstinately 
retained and the former appears to be continuously produced 
probably owing to the slight but unavoidable water content of 
the glaffi. The pure material has m. p. — 126'6° or — 1264°, 
(f® 1-35, tensions 0*7 mm./~85‘0°, 1*3 mm./-~80*r, 1*9 mm,/— 760°, 
2*8 mm./— 70*1°, 4*1 mm./— 65*2°, 6*0 mm./— 60*5°, 9*4 mm./— 54*2°, 
13*0 mm./-50*0°, 19*0 mm./-44-9°, 25*3 mm./-40*2°, 34*9 mm./ 
-35*5°, 45*5 mm./-30*5°, 60*5 mm./-25*3°, 80 mm./-20*3°, 
104 mm./-15*2°, 132 mm./-10*5°, 167 mm./-6*9°, 218 mm./0°, 
275 mm./+5*4°, 338 mm./10*5°, 412 mm./15-3°. 501 mm./20-2°, 
598 mm./25*0°, 717 mm./30*l°, 765 mm./32*0°, b, p. 31*87760 mm. 
Trichloromonosilane is remarkably stable towards heat, but at 
900° suffers almost quantitative decomposition into silicon, hydro- 
gen, hydrogen chloride, silicon tetrachloride, and a trace of liquid 
less volatile than the latter. It is not affected by aluminium 
chloride at 175°. It reacts readily with sodium amalgam, obviously 
in accordance with the scheme SiHClg-f 3Na 3NaCl-l-(SiB)i, 
since volatile compounds are not produced in appreciable amount. 
It reacts with ammonia in the gaseous phase under diminished 
pressure, and at the atmospheric temperature in accordance with 
the equation 2SiHCl3+9NH3=[SiH(NH)]2NH+6NH4Cl. The 
same products are obtained when the components are successively 
condensed in the same vessel by means of liquid air, and the 
mixture is slowly warmed. If the product is gradually heated, 
the imide becomes decomposed, mainly in accordance with the 
scheme ^ ^SiKN+NHg, and at about 250° the 

ammonium chloride commences to sublime. A quantitative 
separation of the two compounds cannot, however, be effected 
in this manner. The action of hydrogen chloride on the com- 
pound [NHISiHJgNH, proceeds mainly according to the scheme 
[NH!SiH]|NH-f 9HCl=2SiHCl3-f 3NH4CI, but is accompanied by 
difificultiy explicable side changes. 

Even, at low temperatures, silicon tetrachloride does not appe« 
to reacts with more than seven molecular proportions of ammonia 
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in >acco^Qce with the eq^uation Si(NE 2 ) 2 lNH+ 

4 N 5 ^. The amide-imide is quantitatively convert^ when 
warmed to or the atmospberio temperature into the di-imide, 
Si(NH),. When the mixture of the latter with ammonium chloride 
is treated with hydrogen chloride, it is transformed into silicon 
tetraohloride and ammonium chloride, Si(NH) 2 + 6 HCl=sSiCl*-f 
2 lfiiCl. 

TriohloromonosUane is immediately decomposed by an excess 
of water into solid, non-volatile, polymerised dioxodisiloxane, 
[SiH( 0)]20 (silicoformic anhydride), w^ch has been isolated in 
the homogeneous condition and is then remarkably stable towards 
water. In the gaseous condition, the chloro-compound only 
reacts slowly with a deficiency of water vapour, without giving 
any indication of the formation of products intermediate between 
it and dioxodisiloxane. Attempts to isolate the latter in a less 
highly polymerised form by decomposing trichloromonosilane in 
the presence of benzene were unsuccess^. It gives indications 
of its ability to form salts in the absence of water. 

The halogenated monosilanes appear to react uniformly with 
water and ammonia, MonochlorosUane yields the substances 
[SiHjljO and (SiH 3 ) 3 N, which are unimolecular and volatile. The 
dichloro-oompound gives the products SiH^O and SiH^rNH, which 
can be preserved for a short time in the volatile form with low 
molecular weight, but rapidly become associated to non-volatile 
polymerides. The trichloro-derivative gives the derivatives 
[iSiOHjgO and [NHiSiHjgNH, which do not occur in volatile 
moifications of low molecular weight, whereas silicon tetrachloride 
yields SilOHljO and SilNHjlg^NH, which are only known in the 
associated condition ; the latter substances readily lose water and 
ammonia, respectively, and pass into silicon dioxide and di-imide. 

H. W. 

Positive-ray Analysis of Potassimn, Calcium, and Zinc. 

A. J. DEiMrsTEE [Physical Uev,, 1922, 20, 031—638 ; cf. A,, 1921, 
ii, 402; 1922, ii, 417).— The charge deflected by a constant mag- 
netic field through a fixed slit into a Faraday cylinder is measur^ 
as a function of the voltage accelerating the rays, and corves 
showing maxima corresporiding with the various isotopes are 
plotted, Aston’s results for potassium (39, 41) were confirmed; 
calcium has isotopes at 40 and 44, and zinc at 64, 66 , 68 , and 70. 
In the cases of potassium and calcium, the ratios of the intensities 
give average atomic weights in good agreement with the accepted 
values, When accurate and trustworthy results for the relative 
proportions of all the isotopes of an element are available, com- 
parison of the calculated and observed atomic weights will give 
a measure of the packing effect, or divergence of the atomic weights 
of the isotopes from integral values. A. A. E, 

Precision Measurements of Crystals of the Alkali Halides* 

WffiEELEB P. Davey [Physkol Rev., 1923, [ii], 21, 143—161).— 
By the use of Hull’s powder method, the X-ray diffraction patterns 
of the alkali halides have been compared with that of sodium 
VOL. OXXIV. ii. It 
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chloride. The following measurements of the side of the unit 
cube in each case, that of sodium chloride being assumed to be 
2*814 A., are given; the figures within brackets represent the 
crystal densities, computed from the Z-ray data, assuming ^t 
of sodium chloride to be 2*163. lithium fluoride, 2*007 ±0*004 A. 
(2*646±0*016); chloride, 2*566±0 003 (2*060±0*006); bromide, 
2*746±0003 (3*463±0*010); iodide, 3*537 ±0*005 (2*494±0*015). 
Sodium fluoride, 2’310±0*002 (2*8()9±0*008); bromide, 2‘968± 
0*003 (3*246±0*010) ; iodide, 3*231 ±0*003 {3*606±O*O11). Potass- 
ium fluoride, 2*664±0*003 {2*534±0*008); chloride, 3*138±0*003 
(1*990±0006) ; bromide, 3‘285±0*003 {2*768±0*008) ; iodide, 
3*625±0*004 (3*125±0*009). Rubidium fluoride, 3*663±0*004 
(3*504±0*010); chloride, 3*267 ±0*003 (2*859±0*009); bromide, 
3*418±0*003 (3*415±0010); iodide, 3*655±0*004 (3*557 ±0*011), 
Csesium fluoride, 3004±0*003 (4*617 ±0*014) ; chloride, 4*118± 
0*004 (3*973±0*012) ; bromide, 4*287 ±0*004 (4*453±0*013) ; iodide, 
4’558 ±0*005 (4*523±0*014). There is general, although not 
complete, agreement with densities determined by other methods. 

A. A. E. 

The Structure of Halogen Salts Based on their Com- 
pressibility. Ida Woodwabd [Phil. Mag., 1923, [vi], 45, 882— 
895). — ^A theoretical paper in which calculations, based on Thomson's 
hypothesis (cf. A., 1922; ii, 252, 355), are made of the compres- 
sibilities of the cubic crystals^ the chlorides, bromides, and iodides 
of sodium and potassium, and the chloride and bromide of silver. 
The following values were obtained : NaCl, 4*139; NaBr, 5*099; 
Nal, 6*990; KCl, 5*061; KBr, 6*351; KI, 8*660; AgCl, 2*30; 
AgBr, 2*68x10“^*, These are in good agreement with the experi- 
mental values of Richard and Jones. In addition, the specific 
photoelectric effect and the specific inductive capacity for the 
sodium and potassium salts have be^ calculated from the atomic 
diameters given by W. L. Bragg (cf. A., 1920, ii, 537). The 
calculated values of K, as far as there are experimental data, are 
seen to lie between the extreme observed values. W. E. G. 

The Solubility of Potassium Carbonate in Water. P. P. 

Bubcov (J. Rim, Phys, Chem. Soc., 1918, 50, 220 — 224).-“The 
discrepancies between solubility curves for potassium carbonate, 
as obtained by Ozanne, by Poggiale (1843), by Gerlach (1862), 
and by Mulder {Scheibind. Verhandel, 1864, 96) are pointed out, 
and the solubility of potassium carbonate in water at 16*5® and 
at 19*5° found to agree with the corresponding values obtained by 
Mulder. R. T. 

The Crystalline Structure of Sodium Bromate and Sodium 
Chlorate. N. H. Kolkmeuee, J. M. Buvoet, and A. Kaessbk 
{Z. Physik, 1923, 14, 291—295).— The relative intensities of the lines 
in the spectrum of sodium bromate, obtained by reflection in 
various pbmes of the crystal, as determined and calculated by tbe 
authors (A- , 1921, ii, 200) and by Vegard (this vol, ii, 162) are 
comparisfl, and it is concluded that the authors’ values of 
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parameters of the costal are the more accurate. It is pomted 
oat that the crystalliiie structure of sodium bromate and sodium 
chlorate, as determined by Dickenson and Goodhue (A., 1922, 
ii, 145), agrees with the structure found by the authors and by 
V^ard, and that the values of the crystalline parameters deduced 
therefrom are in close agreement with the values obtained by the 
present authors, J. S, G. T. 

Flaoropliospliate and Fluorovanadate of Sodium Extracted 
from Bauxite. Tbavbks {Bull. Soc. ckim., 1923, [ivj, 33, 297— 
— ^Xhe octahedral crystals deposited on cooling a sodium 
hydroxide extract of bauxite after separation of the aluminium 
are composed of an isomorphous mixture in varying proportions 
of a double fluohde and phosphate, and a double fluoride and 
vanadate of sodium, having the composition 2Na3P04,KaF,19H«0 
and 2Na3V04,NaF,19H20, respectively. Th^ crystals are usually 
mixed with traces of prismatic crystals of NagCOsJOHjO. Using 
a 2‘6% solution of sodium hydroxide free from carbonate for the 
extraction, the crystals contained 76% of the fluorophosphate, 
22‘2% of the fluorovanadate, and 1*5% of carbonate. The pro- 
portion of the fluorovanadate increases somewhat as the con- 
centration of the hydroxide is increased, and dimiiUBhes owing to 
hydrolysis if weaker hydroxide solution dr water is employed in 
the preparation. The fluorophosphates and fluorovanadate are 
not complex salts, but double salts which are dissociated in solution 
into their constituents, at least in the neighbourhood of 100®, as 
on seeding a hot saturated solution with sodium phosphate or 
vana^te prisms are first formed, which are progressively trans- 
formed into octahedra of the double salt as the solution cools. 

G. F. M. 

The Acid Borates of Solium, t. F. Po^omabev {J. Suss. 
Phys. Chetn, Boc.y 1917, 49, 229— 240).— The diflSculty of obtain- 
ing the higher borates in a crystalline form is overcome by 
heating strongly one end of a long platinum boat containing 
mixtures of borax and boric oxide, so that, in some part of the 
mass, cooling conditions must be favouiable for the formation of 
crystalline nuclei. In this way, the fusion diagram for the system 
borax-boric oxide is construct^, and the melting points of the 
compounds formed are determined. The fusion diagram indicates 
the formation of two hitherto unknown compounds, with a 
composition corresponding with Na-OjSB^Oj, m. p. 694®, and 
m. p. 783®, capable of forming mixed crystals with 
each other, and with boric oxide. Pure crystalline boric oxide was 
not obtained, although crystals containing only 3% of sodium onde 
separated from the 90% boric oxide mixture. R. T. 

Constitution of Per-salts, more especially of Percarbonates 
and Perborates. M. Blano and R. Zellmai^n (Z. EkktrO’ 
ckm., 1923, 29, 179-187, 192— 198).— The literature of the pre- 
paration of percarbonates and perborates is briefly reviewed and 

16—2 
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an investigation of iiie conditions determining the ^botx)dl;ytio 
preparation of sodiom percarbonate by the eleotxolysis of scdutions 
of so^nm carbonate detailed. A platinum wire anode and a 
nickel wire cathode were employed. Experiments were made at 
0® and 15°. The results indicate that the percentage yidd, oal- 
culated from the current employed, fell ofi with time and was less 
for, an anode- or cathode-current density of 32 ampei^ per sq. 
dcm. than for 22 amperes per sq. dcm. A maximum initial per- 
centage efficiency equal to 74% was obtained by the electrolysis 
at 0° of a solution containing 60 g. of sodium carbonate per litre, 
employing a current density of 22 amperes per sq. dcm. of anode 
or cathode surface. The percentage efficiency of the process fell 
to 40% after two hours’ electrolyses. The efficiency is initially 
reduced owing to the presence of sodium hydrogen carbonate, and 
during the electrolysis carbon dioxide is displaced from the hitter 
by hydrogen peroxide. The increased efficiency of production of 
sodium perborate by the electrolysis of a solution of borax, due to 
the addition of soffium hydro^n carbonate to the electrolyte, 
as observed by Arndt and Hantge (A., 1922, ii, 669), is attributable 
mainly to the decreased solubility of the perborate in the resulring 
solution. By a modification of the process due to Wolffenstein and 
Peltner (A., 1908, ii, 180), the per-salts NajCjOg and NaHC04 
were pr^red of a greater purity than those obtained by the 
latter. The salt, NajCjOj, is hydrolysed in the same manner as 
persulphates and perphosphates, with production of KaHC04. It 
is shown that all methods of preparation of sodium perborate are 
based on the reaction NaB02+H202=Na[B02,H302]. This last 
compound is termed a t^-perborate. Sodium perborate may be 
prepared in accordance with the equation NaOOH-j-HjBOs^ 
NaB03-|-2H20, Potassium j/^-perborate is prepared by adding 
3% hydrogen peroxide solution to a dilute solution of potass- 
ium metaborate. The constitution and clarification of per-salts 
are discussed. Amongst percarbonates, J^^aHC04 and NajCjO* 
are true percarbonates. The composition of the compound 
Na»C04,UH20, corresponds really with the formula 
Na^C 03 ,A 02 ,iH 20 , 

whilst the compound Na-jCOg prcpaim by Wolffenstein and Peltner 
is really a mixture of NaOOH and NaHC04. Potassium perborate, 
2KB03,H20, prepared by von Girsewald and Wolokitinn (A., 1909, 
ii, 312) is a true per-salt. J. S. G. T. 

The Acid Reaction of Ammonium Salts to Litmus. Cam. 
Gillbt {BnU. Soc. cAtm. Belg., 1923, 32, 178 — 179). — ^The observ- 
ation of Reichard (A., 1904, ii, 30) that blue litmus paper, when 
moistened by the solution of an ammonium salt and allowed to 
dry in air, turns red is confirmed. His explanation of oxidation 
fails, as the same phenomenon occurs in an atmosphere of hydrogen. 
The author shows that the reddening is due to dissociation of the 
ammonium salt with subsequent volatilisation of ammonia in 
presence of the blue poUssium salt derived from litmus with which 
the paper is oobured. H. J. 
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Hie Svlpbidee oi Ammonimn. Jows Smsath Thomas and 
Biobabo William Bidihg (T./ 1923» 123/ 1181—1189). 

Calcium Iodide. Tomoz6 Mizittabi (Japan. Pat. 49944).— 
Calcium iodide is prepared from calcium chloride and an alkali 
iodide by mudng their saturated alcoholic solutions in the ratio of 
1 : 2 mols. The whole process should be carried out in the absence 
of air. The sodium or potassium chloride first precipitated is 
gltered off» and the mother-li(][uor is concentrated in a vacuum and 
placed in the dark. About 10 g. of calcium iodide are produced 
from 20 g. of hydrated calcium chloride. K. K. 

The Dehydration of Gypsum. Piebbe Jolibois and Piebbs 
Lbfbbvbb {Cmpt, rend., 1923, 176, 1317—1320; cf. van’t Hoff, 
Armstrong, Hinrichsen, Weigert, and Just, A., 1904, ii, '35). — 
Dehydration of hydrated calcium sulphate in dry air gives no indica- 
tion of the formation of 2CaS04,Hj0 as an intermemate substance, 
but the loss of weight measured on heating gypsum in a closed 
vessel at temperatures ranging up to 160° shows the existence of a 
limit of dehydration corresponding with the hemihydrate. Above 
160°, further loss of water occurs, whilst at 200° it is complete and 
rapid. H. J. E. 

Electrometric Study of the Neutralisation of Phosphoric 
Acid by Calcium Hydraxide. Gebald L. Wei^dt and Alfbed 
H. Clabkb (J. ^nicr. Chem. 8oc„ 1923, 45, 881— 887).— The 
electrometric titration of phosphoric acid with solutions of calcium 
hydroxide and the titration of calcium hydroxide with phosphoric 
acid have been investigated, using the apparatus described by 
Hildebrand for electrometric titrations (A,, 1913, ii, 721). Graphic 
representation of both the slow and the rapid electro-titration of 
phosphoric acid with calcium hydroxide shows that the existence of 
dicalcium phosphate is transitory, so that under eq^uiUbrium 
conditions only the mono- and tri-calcium salts are present. The 
rearrangements involved in these changes are partly responsible 
for the difficulty in titrating monocalcium phosphate for its 
“ neutralising value.’* J. P. S. 

The Reflection of R5utgeu Rays from certain Remarkable 
Reticular Planes in Cfdcite. Ch. Maeouin [CompL rend., 
1923, 176, 1331—1334; cf. W. L. Bragg, A., 1914, ii, 181).— A 
critical discussion of the interpretation of the experimental results 
bearing on the spatial arrangement of atoms in calcite. The 
conclusions afford a new contirmation of Bragg’s hypothesis. 

H. J. E. 

Studies on the Dolomite System. I. The Nature of 
Dolomite. Allan Ebnbst Mitchell (T., 1923, 123, 1065 — 
1069). 

Diagrams dl the Solidification of the System BlgCSi^-KCl- 
C, Mationon and J. Valentin (BvU. Soc. chim., 1923, 
[iy], 33, 267—280), — The principal points of the diagrams of the 
binary systems M^lj-KCl and !^Gl|-BaGl£ obtained by previous 
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voikers were re- verified, and the same resnlto c^talne^' for 
the ^nd eutectic of the former systwn, which was found to be 
at 440® instead of 426® as given by Menge (A., 1911, ii, 982), 
The solidification of the ternary system was studied by of a 
Le Chatelier platinum-rhodium thermoelectric couple in conjunction 
with a Rengade recording camera {BvM. Soc. chim., 1909, [iv], 7, 
934), the boiling point of sulphur and the melting point of sodium 
chloride being employed as points of reference on the tempera- 
ture scale. The materials were melted in a platinum crucible, and 
the rreulta obtained are recorded by means, of triangular diagrams 
and tables. G. r.M. 

Solubility between Cadmium and Thallium in the Solid 
State. Claea Di Capua {Atti B, Accad. Lincei, 1^23, [v], 32, 
i 282—286; cf. Kumakov and Pushin, A., 1902, ii, 139; Borne- 
mann, MeiaUurffie, 1910, 7, 103).— The author has investigated 
the diagram of state of cadmium-thallium alloys by Platons method 
(A., 1906, ii, 521; 1907, ii, 239). The eutectic corresponds with 
about 1*82% of thallium, and the initial solidification curve closely 
resembles that given by Kumakov and Pushin, but different results 
are obtained in so far as the extension of the eutectic horizontal 
is concerned. On the cadmium side, the annulment of the eutectic 
arrest concsponds virtually with the pure metal, whilst on the 
thallium side the eutectic arrest is annulled at a concentration of 
about 2*5% of cadmium ; thus appreciable solubility of teallium in 
cadmium is excluded, whereas caclmium is slightly soluble in thallium 
in the solid state. The results of conductivity and cryoscopic 
measurements are in agreement with these conclusions. T. H. P. 

Electrical Conductivity and the Chemical Constitution of 
Alloys. I, The System Lead-Thallium. W. Guektlbr and 
A. Schulze (Z, 'pKysilcal. CKem., 1923, 104, 269 — 300). — The use of 
electrical conductivity measurements for determining the con- 
stitution of alloys is ^cussed, and it is shown to supplement the 
method of thermal analysis, in the following points. The deter- 
mination of the commencement of a crystallisation can generally 
be ascertained by the thermal method, but only in rare cases by the 
conductivity method. The determination of the end of a crystal- 
lisation (that is, the extent of the eutectic horizontal between two 
saturated mixed crystals), and the determination of the exact 
position of the curve of the mixed crystals which are in equilibrium 
with the liquid phase during melting, cannot be found exactly by 
thermal analysis, but are obtained very sharply from conductivity 
measurements. The fixing of the saturation boundaries of non- 
continuous mixed crystal series is achieved very exactly by the 
conductivity method, but not by the thermal method. In the 
absence of mixed crystals, the existence of a compound may be 
overlooked by the conductivity method, because of the ill-defined 
inflection of the conductivity-concentration curve, but this is not 
likely by thermal analysis or when the temperature-resistance 
curve is used. In series of mixed crystals, thermal analysis does not 
^ve a clear indication when maxima or minima appear in the curves, 
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testing of a system with respect of its stability is often not 
possible by the thermal method, bat this can be tested very sharply 
by the conductivity method. Transitions and chemical actions, 
on account of the small thermal effect, often remain unrecognised 
by the thermal method, but are definitely indicated by resistance 
measoiments. The electrical conductivity of lead-thallium alloys 
has been determined over the temperature range 0—260® for the 
whole range of compositions by the method previously described 
and used for gold-iron alloys (this vol., ii, 284). Resistance- 
tempexature curves have also been constructed which are shown to 
be continuous over the range 100—22*5% of lead ; a small dis- 
continuity is found between 20% and 6*6% of lead at temperatures 
between 130® and 150®. The curves for alloys containing less than 
6% of lead show a definite discontinuity, which indicates a transition. 
Diagrams are shown indicating the regions in which mixed crystals 
of a-thalhum with lead, p-thaUium with lead, and lead with a form 
of thallium which is unloiown in the free state, exist. There is no 
evidence of the existence of a compound PbTl^, since the resistance 
carves of the alloys with 25, 30, 33, and 40% of lead run parallel to 
one another. The results in general are in keying with those 
deduced by other authors from thermal data. The transition of 
the mixed crystal series rich in thallium has been followed completely, 
and the diagram obtained previously from thermal data has thereby 
been completed. Since the conductivity curve and that of the 
temperature coefficient for the concentrations 30 — 40% of thallium 
are perfectly continuous, Kumakov’s contention (A., 1902, ii, 139) 
that a maximum on the melting point-composition curve does not 
indicate a chemical compound, is justified. J. F. S. 

Crystallogra^c Transformations in Lead-Bismath-Tin' 
Alloys. Karl Btty (Z. Phi/sik, 1923, 14, 316— 327).— Crystallo- 
graphic transformations similar to those first observed by Hauser 
(ilnd., 1921, 5, 220) in the case of the ternary lead-bismuth-tin 
eutectic are shown to occur at various temperatures in the case of 
all other ternary alloys of the system, the only apparent exception 
being the alloy Pb 3 BiSn|. The phenomenon has been investigated 
by examining microscopically the surface of cooling crystals of 
the various alloys at various temperatures. Amongst binary alloys 
of the series, the phenomenon occurs probably only in the case of 
the lead-bismuth alloys, but thermal investigations are necessa^ 
to decide this point definitely. The transformation temperature 
depends on the composition of the alloy, the dependence on the 
proportion of lead present being very pronounced, A variation in 
the proportion of tin affects the tramrformation temperature only 
very slightly. The following transformation temperatures were 
determined: PbBi^Sn., 71®; PbJBLSn., 54®; Pb^Bi^Sni, 46®; 
Pb 5 Bi|Sn 4 , Pb-B^Sni, and PbgBi 4 Sn 4 , about 40® ; Pb 3 Bi 4 Snj, 40® ; 
Pb 2 Bi 4 Sn 7 , 41®;^ Pb 3 Bi 4 Sn 3 , 45®; Pb 3 Bi 4 , 70®. The phenomena 
observed can be explained by assuming that the temperature of 
transformation of one allotropic modification of bismuth into the 
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othw ifi reduced by the addition of lead and tin, the reduction 
b^ig determined principally by the percent^ of lead added. 
Approximately, eutwtio mixtures may be cooled to the respective 
transformation temperatures without appreciable surface <3ianges 
occurring. In the case of alloys containing one component largely 
in excess of that contained in the eutectic, crystallisation occurs 
before the alloy cools to the transformation temperature, CMing 
the alloys causes the transformation phenomenon to be suppressed 
very considerably. J. S. G. T. 

Action of Alkali Hydroxides on Lead Salts. Akira Ogata 
and Takanori Kai’ttn (7. Pharm, Soc. Japan, 1923, 78—81). — It is 
generally assumed that lead hydroxide is precipitated on adding an 
alkali hydroxide to lead nitrate solution. The authors have 
studied the action of iV'-sodium hydroxide solution on lead nitrate 
quantitatively and analysed the products of the reaction, the 
result being summarised as follows : (1) When an insuflScient 
quantity of sodium hydroxide is used the basic nitrate, Pb{N 03 )‘ 0 H, 
is precipitated. (2) By using a slight excess of the alkali, a second 
basic salt, NOg’Pb'O'Pb’O'Pb’OH, is precipitated. As the solubility 
of NOs'Pb'OH is small , a comparatively long time is needed for the 
completion of the above reaction. (3) By adding a large excess 
of the alkali to the nitrate solution, lead hydroxide is never produced, 
more basic salts which still contain NOj-groups being formed. For 
tlie preparation of lead hydroxide, lead acetate must be used 
instead of the nitrate, but the product is 2 Pb 0 ,H 20 , not Pb(OH )2 
{cf. Schaffner, Annalen, 1844, 51, 175). K, K. 

Thallons Hydroxide. R. de Forcrand [CompU rend., 1923, 
176, 873 — 876).— Thai! ous hydroxide is readily obtained in good 
yield as a yellow, microcrystalline powder by adding to thallous 
ethoxide in the cold an equal volume of water, and drying the 
precipitate on porous plates out of contact with air. A determina- 
tion of the heat of hydration of thallous oxide by finding the difference 
in the heat of solution of the oxide and hydroxide in dilute hydro- 
fluoric acid gave a value 3*117 Cal., compared with 3 '231 Cal. 
found by Thomsen. The heat of hydration is therefore very far 
removed from that of the oxides of the alkali metals, but thallous 
hydroxide is nevertheless an equally powerful base, and towards 
feeble acids, phenols, etc., shows even stronger basic properties 
than the alkali hydroxides. It can be estimated acidimetrically 
using phenolphthalein as indicator, G. F. M. 

Thallium Compounds. H. The Reduction of Thallic 
Compounds with Ferrous Sulphate and with Sodium Arsanite. 
Arthur John Berry (T., 1923, 123, 1109—1114). 

A Prehistoric Greek Axe; Its Composition by Spectral 
and Chemical Analysis. The Partial Reconstruction of its 
Metallm^ by Microscopic Metallography. H. Weiss, Ban- 
DURANB and Dureuil {Bull. Soc. chim., 1923, [iv],23, 439-447).— 
The axe contained 96*4% of copper and 1*25% of arsenic, together 
with the following elements in much smaller amount ; tin 0*1%, 
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lead 0*12%|;iron 0’1%, sulphur 0*26%, oxygen {by difference) 
1*78%, anduaoes of antimony, silTer, mckel and oobut, and zinc, 
Spectral analysis also showed the presence of distinct traces of 
chlorine, the presence of which is ascribed to the formation of an 
oxychloride of copper by the action of salt water on the metal in 
sunlight. Details are given of the analytical procedure adopted. 
A photomicrographic study of the metallography of the axe 
clearly indicated that it was not made from native copper, and 
that it was cast in a mould and cooled, but not so rapidly as would 
have occurred had cold water been used as cooling agent. The 
cast axe had then been subjected to hammering. The origin of 
the axe is uncertain, but arsenical copper ores are known to have 
been exploited in the earliest times in Serbia, Armenia, the 
Caucasus, and in the Sinai district. G. F. M. 

The Action of Tluosulphates on Cupric Salts. Hekby 
Bassett and Rboinald Graham Durrant (T., 1923, 123, 1279— 
1291). 

The Interaction of Ammonium Hydroxide with Mercurous 
Bromide. J. G. F. Druce {Chm. News,^ 1923, 126, 225—226).— 
The black precipitate which is produced in this reaction is shown 
to be a mixture of NHg'HgBr and metallic mercury, W. E. G. 

Chlorites of Mercury and Other Metals. G. B. Levi {AUi 
R, Accad. Linceif 1923, [v], 32, 165 — 169; Gas^eiin, 1923, 53, i, 
245—249; cf. A., 1922, ii, Mercuric ckhrite^ Hg(C10a)2 
(cf. Bruni and Levi, A., 1916, ii, 27), forms a red, crystalline pre- 
cipitate and, if kept dry in more than very small amount, under- 
goes rapid decomposition and sometimes spontaneous ignition, 
with formation of mercuric chloride ; it explodes slightly on per- 
cussion. Mercurous chloriie, HgC102, a canary-yellow precipitate, 
was not obtained quite free from mercurous oxide. Basic mercurous 
chloriie, 2HgC102,Hg20,5H20, forms a cream-yellow precipitate 
and, like the preceding compound, is readily decomposed when 
heated or struck. Mercuruimmonium chlorite, NH2(Hg0Hg)C102, 
is highly unstable and explosive and was not obtained pure. 
Nickd chlorite (-f2H20) is not readily exploded on percussion 
but even in solution decomposes rapidly when gently heated. 
RrHum cMorite, Er{CI02)3,4H20, obtained as a pink precipitate, 
decomposes only very slowly when its aqueous solution is boiled. 

T. H. P. 

The Ceric Hydroxide Sol. H. B. Kbuyt and (Miss) J. E. M. 
VAN DER Made {Rec. trav. chim., 1923, 42, 277 — 300), — liree ceric 
oxide sols, differing considerably from each other in properties, were 
prepared. The “ peptisation sol ” (so-called from its preparation 
by peptisation of precipitated cerous hydroxide) is strongly acid, 
coagulates on warming or on dialysis and also, in a very irregular 
Qianner, on addition of electrolytes. Free cerous salt is always 
present. The “freshly dialysed sol,” i.e., that which is viscous 
jnd is inclined lio gelatinise, has in general the properties described 
by Femau and Pauli (A., 1917, ii, 189). It is hy^ted and con- 
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taiog nitrio acid as the peptising electrolyte i - ^|p »ertieB are 
iodueaced by the escape of nitric acid from the dialler and the 
entry of water. Addition of alcohol resnlts m the replacement 
‘ of water with formation of alcohol-gels. The ** ^tered sol,” one 
that has lost its viscosity by long keeping, behaves differently 
towards electrolytes, although no change has taken place in the 
proportions of ter- and quadri-valent cerium. This sol appears 
from a detailed study of its viscosity to be non-hydrated, yet the 
coagulation values indicate the influence of ion-lyotropy. From 
the viscosity experiments, reasons for the spontanwus congelation 
of the authors’ sols as contrasted with the non-congelation of those 
prepared by Fernau and Pauli {loc. cit.) are adduced. H, J, E. 

The Conversion of Aluminiirni-Zinc Alloys into a Crystal- 
line Form. Alexander Sbmenovitsch Fedorov {J. Russ. Phys. 
Chem. Soc., 1917, 49, 394^7).— A binary fusion diagram is 
constructed for mixtures of aluminium and zinc. The diagram 
obtained corresponds with those of Shepherd (A., 1905, ii, 588) 
and of Eger (A., 1913, ii, 408), who found no evidence for the 
formation of the alloy A] 2 Zn 3 , which Rosenhain and Archbutt 
(A., 1911, ii, 895) observed to occur within the limits 6-“22% of 
aluminium. Photomicrographs of certain of the alloys also indicate 
that no compound formation occurs. R. T. 

The Corrosion of Iron in Presence of Iron Sulphide. 

Robert Stumper ipmpt. rend., 1923, 176, 1316— 1317),— The 
effect of iron sulphide on the corrosion of iron was invertigated 
under different conditions, the results showing that corrosion was 
considerably increased in the case of direct contact of iron with 
the sulphide, whilst in the case of galvanic contact the corrosion was 
more than twice as great. The general conclusion is drawn that 
the phenomenon is electro-chemical. H. J. E. 

The Physico-chemical Investigation of Ternary Alloys of 
Iron, Phosphorus, and Carbon. 111. -IV. Electrical Con- 
ductivity and Hardness. N. S. Konstantinov (J. Russ. Phjs. 
Chem. 8oc., 1918, 50, 311 — 334). — The electrical conductivity 
curve of the binary system, iron-phosphorus, corresponds with 
the fusion curve, and indica^ the existence of solid solutions of 
the components up to the saturation concentration of 1*75% of 
phosphorus, after which a phase corresponding with an alloy, 
FegP, separates. The hardness of the alloys increases linearly up 
to the saturation point for solid solution, at which a break occurs 
in the curve, the degree of hardness continuing to rise more slowly 
in the eutectic regions. With ternary iron-phosphorus-carbon 
alloys, the electrical conductivity depends on the carbon content, 
the addition of the same quantity of phosphorus to iron containing 
0*7% of carbon causing a greater increase in resistance than when 
the carbon content is 0*4%. The hardness of the alloys varies 
in a parallel way to the conductivity, but to a less mark^ extent. 
The effect of the addition of phosphorus to steels is less marked 
when they are tempered than when they are allowed to cool slowly. 
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fflje preset of free phosphorus in the binary and ternary s^oyB 
can be shown treating their polished surfaces with 10% so^um 
carbonate solution, and in this way it is shown that all eutectic 
alloys containing from 0—1*2% of carbon and from (V— 1*9% of 
phosphorus are binary phosphorus-iron eutectics. R. T. 

jUloys Iron and Aluminium. N. Kttbkakov, G. Urazov, 
and A. Gbigobiev {J. Russ. Pkys, Chm. Soc., 1918, 50, 270— 
2 ^).— The freezing points, the micro-structure, and the electrical 
conductivities of alloys of iron and aluminium, ranging from 0 to 
100% of each constituent, are investigated. The components of 
guch alloys are, in general, aluminium, occurring to a preponder- 
ating extent in the aluminium eutectic mixture, an alloy called 
g-alloy, and solid solutions of aluminium in «- and y-iron. A 
compound, Al^e 2 , crystallises from molten mixtures containing 
from 32*1 to 39*5 atomic % of iron, but bebw 1100® this is unstable, 
and changes into a solid solution of aluminium in a- and y-iron, 
and for this reason cannot be found in the solid alloy. The 5-alIoy 
exists within the limits of 24*2—34 atomic % of iron. This alloy 
is distinguished from others by its brittle nature, its hardness, 
this being several times greater than that of any other alloy, 
by its minimum values for electrical conductivity, and for its 
temperature coefiScient of electrical resistance. The constituents 
of this alloy are not in any simple relation to one another, so that 
it appears to be, not a definite chemical compound, but probably 
a double compound of the Berthelot type (cf. ibid., 1912, 44, 107) 
in which two or more aluminium-iron compounds, themselves 
unstable, form a solid solution, stable within the concentration 
limits alrove mentioned. R. T, 

Iron Oxide Jellies. (Fbl.) E. Schalbk and A. Szeqvaby 
{KoUoid Z., 1923, 32, 31^319).— Transparent, sightly elastic 
ferric oxide jellies may be produced by adding sodium sulphate 
or sodium chloride to a 6-— 10% ferric oxide sol. The amount 
of electrolyte added must bo insufficient to cause coagulation. 
On shaking the jellies gently, they reassumc the liquid form, 
but on keeping, the liquefied jelly sets again, producing a mass 
identical in every way with the original jelly. This process may 
be repeated indefinitely without changing the nature of the jelly 
ultimately obtained. J. F. S. 

Nickel Sulphide. W. Gltjud and W. MtiHLENDYCK (Ber., 
1923, 56, [B], 899— 901).— In extension of Gluud’s experiments on 
copper sulphide {A., 1922, ii, 446, 672), the authors have examined 
the behaviour of other sulphides which are soluble in ammonia, 
^tably those of zinc, cad^um, cobalt, manganese, and nickel 
Of these, only that last named shares the ability of copper sulphide 
^ yield sulphur when its solution is oxidised by air. The 
concentration of the ammonia and the age of the sulphide appear 
to influence the course of the change to a less extent with nickel 
than with copper sulphide. H. W. 
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pSas-L^^frsi^ 

W Goebtler and H. Schack (dfftaB a. Erz, 192J, ^0, 162- 
iR 7 \ Tn the ternary system nickel-antimony-fiuiphw ^ere are 

Vsb. N^b, Ni 3 ^, and H tlmt melt 
SSand Me ternary. MSbS. All compo^ form 
S^^Tteetics among themselyes. and * 

ternary eutectic consisting pnncipaUy of Nibbls Md Hi&. The 
mmplL ternary diagram of the systetn is reproduced. M wel 
^Ttographs showi^ng the cbaraetenstic structure of oe^m of 
the aUoys (cf. J.S,C.L, 1923, June). A. R. P. 

Reduction bv Hydrogen of Metallic Oxides R^^le only 
with Difficulty^ H. voif Wabtbnbero, J . Bboy, ^d R. Rbinickb 
^ ElektrocfJt., 1923, 29, 214^217).-A simple form of electnc- 
allv-heated furnace suitable for heating substenoeB to temperatureB 
UP to 2600^ in the presence of hydroge^r mtro^n under primes 
up to 10 atmospheres, is described. The substance to be heated 
is contained in a tube of zirconium oxide or of ^/o zirwm™ 
oxide and 20 % yttrium oxide, or of thonum oxide, heated by 
current flowing through a spiral of tun^ton wire wound round 
the tube. In the case of the reduction of oxides m the prepuce 
of hydrogen, water formed is absorbed by means of p^phonc 
oxide. Chromium oxide (CraOg), vanathum oxide (V 2 O 3 ), and 
columbium oxide (Nb-Oa) were reduced m hytogen at a pressure of 
about 6 atmospheres. The authors were unable to reduce tantelum 
oxide (TagOn), titanium oxide (Ti 02 ), or uramum omde {UO^}. 
The oxides of yttrium, zirconium, and thorium could be similarly 
reduced by hydrogen in the presence of another metal, c.g., tung- 
sten with which the reduced metal alloyed. At 1250 , tungsten 
dissolved 0-07% of thorium, whilst at 2000 " the saturation solubility 
of thorium in tungsten was 0*24%. The solubiUty was not much 
affected by the presence of iron, but was considerably reduced when 
zirconium was present. The question as to whether thorium con- 
tained in tungsten filaments used in electric incand^cence lamps 
exists as metal or oxide cannot be decided by analysis ^ 0 ^. 

»T. 8. G. T. 


Basic Chromic Sulphate. F. S. Williamson (J. PhyM 
Ckern., 1923, 27, 384r-^8).— The production of basic chmimc 
sulphates has been investigated. It is found that by ading 
2—5 g.-mols. of sodium hydroxide to 1 g.-mol. of podium 
chromium alum a precipitate is obtained which has 
constant composition, and it must therefore be tentatively regards 
as a definite basic salt of the formula (Cr 20 *) 7 {S 03 )K, 26 ^ 0 . At 
the ordinary temperature, the salt is practically stable when kep 
pver concentrated sulphuric acid. On heating the compound to 
150^ it lost 36% of the total water, at 200° the lose of water was 
^% of the total, and at 250° the whole of the water except aboot 
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5% WM e yM ed. Tlw l(w of water is not teveraible. Theselacts 
it extiwejy unlikely that tte water contained in the salt is 
pr^t as water rfciy^lliMtion. Material which has been heated 

at M when moistm^ with water takes up only a small fraction 
of the water lost. The present basic salt retains its water more 
vigorous y than the corresponding basic aluminium sulphate 
previously desonbed (this vol,, ii, 324). 

The Ondi^ng Properties of Sulphur Dioxide. IV. MolTb- 
denom Sulphates. William Wabdlaw and Noeman Damt 
Stlvbstbb (T., 1923, 123, 969-980), 

Ch^S^iwoiTinTetraiodide. Roscob G. Dickinsok 
{J Amt, 1923, 96^962).-The crystal structure 

of Btanuic iodide has been investigated by means of J-rav and 
Laue photographs It haa been found that the unit cube contains 
eight molecules of stannic iodide; the value of is found to be 
12*23 A. The iodine atoms cannot be all in equivalent positions 
The space group symmetry is 2?. It is shown to be prohaWe that 
the tin atoms are at points equivalent to (uuu) and the iodine 
atoms at points equivalent to (vw) and (xyz). The values 
0-129, .=.0-253 .==0-^ ^ ind zJoW u7e ^TfoLl 
to account for the intensity data, and to surround each tin atom 
tetrahedrally by iodine atoms. If these parameters are even 
ap^ximately correct, the structure may be considered to be 
molecular. J F S 

Mtouree of Stannic Iodide with Iodine, Arsenic 
Trwodide, and Antimony Tri-iodide. A M Vastubwi 
m 0^. Sac., 1917 49 .V 9 I ; cf. A., 
iodide shows practically no tendency to form double compounds 
and it was to be eipected that simple eutectics would be obtained.’ 
M alr^y obse^ed for stannic iodide and iodine by van Kloosto 
A., 1913, 11 , 1^) and by Reinders and de Lange (A., 1913 ii 60) 
This was found to be the case. e ^ ^ , f w). 

The system sta^c iodide-iodine was reinvestigated, using the 
freezing.pomt method; the eutectic point was found to be 77-8^ 
and the composition corresponded with SnL 4-3*257 I in ffond 
ag^ment with the published values (see above). ^ ® 

Stannic i^de with arsenic tri-iodide melts at 

iodide and antimony iodide is a dark 
The BelmWonr of Stannic Acid towards Dyes. A M 

loerim V’ ^o'-’ 1^39, 10&-^ 

'>y P«»ipitation from an 
widmhiH * T dyes, whilst those from a slightly 

ri diffew */'**■ '*y“' behaviour is similar t^rt 

(foUowing abstract) and may 
explained m a similar manner. E H B ^ 
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The Behaviour of Titanic ^ 

MoBUSV and J. K. Wood (J. Soc. Dyer) md Gol., 

105)— It is generally supposed that mete* or p-titenio Mere 
from ortho, or a.titenic acid in the greater complexitv of its idtoate 
particles. The greater relative surface of the adorm im^t be 
Spected to result in its having a greater adsorptive capacitv than 
the Sdorm. Experiments on the adsorption of dyes by different 
forms of titanic acid have confirmed this d^uction, for a-tetenic 
acid prepared by adding ammonia to a cold solution of titenic 
chloride until alkaline, had a greater adsorptive power for basic 
dyes than the p-acid precipitated in a simUar maimer at boihng 
point. These preparations did not a(^rb acid dyes, but samples 
obtained by stopping the precipitation while the solutm was 
atm acid adsorbed acid dyes readily, but not basic dyes. FinaUy, 
samples of titanic acid obtained by precipitation of a solution of 
titemo chloride wHth calcium carbonate had a ye^ much lower 
adsorptive power, but took up both acid and basic dy^ to a small 
extent. The difference in behaviour of titanic acid obtamed from 
acid and alkaline solutions, respectively, may be attributed to 
the amphoteric character of titanium hydroxide, resulting m the 
formation in the one case of a highly basic titanium ^It, and in 
the other of an alkali titanate ; or it may be accounted for by the 
adsorption of hydrogen- or hydroxyl-ions, giymg pt^tively and 
negatively charged colloidal particles, respectively. Titenic acid 
obtained by precipitation with calcium carbonate would be neutral 
and have no preference for negative or positive ions of basic or 
acidic dyes. 


Urbain's Celtium Lines. H. M. Hansen and S. Werner 
(i^o/ure, 1923, 111, 461).— In view of a previous observation that 
the optical spectrum of hafnium does not contein any of the lines 
belonging to the characteristic spectrum ascribed by Urbain to a 
rare-earth element celtium, an examination has been made of the 
measurements of the spectra of rare earths published by Eder, 
and it is noted that the majority of Urbain’s celtium lines (A., 1911, 
ii, 116) have been observed (Eder, A., 1916, ii, 277) in the spectrum 
of lutecium. The optical spectrum of a very pure preparation of 
lutecium has been reinvestigated, and it is found that the conditions 
affecting the relative intensities of the lines lead to the assumption 
that Urbain’s preparation contained a comparatively small amount 
of the element with atomic number 71, and that only after further 
treatment of the preparation a concentration was obtained sufficient 
for the production of the diffuse lines which in 1911 were ascribed 
to the presence of a new element celtium. The X-ray spectrum 
of the same pure pre^ration gave no indication of the presence of 
an element with atomic number 72. A. A. b. 


Celtium and HaHdum. U. Costbb and G. Hevesy 
1923, 111, 462 — 463; cf. pi^ceding abstract, and Urbain, this yol., 
ii, 171).“-The development of the controversy regarding the exist- 
ence of an element with the properties ascribe to celtium is 
briefly je^wed, and it is argued that the magnetic properties 
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observed b^prb^ in his preparations of 1911 need not be ex> 
plained as being due to the presence of a new element, but may be 
ooDfiidered to be a consequence of the gradual concentration of 
[uteoiom (Auer von Welsl^h’s cassiopeium) in his preparations. 
Moreover, hafnium can be readily separated from the rare-earth 
elements by means of oxalic acid, and should therefore have been 
absent from Urbain's preparation in which Dauvillier considered 
an element of atomic number 72 to be present. The claim to the 
identity of celtium with hafnium, and consequent priority of nomen- 
clature, is therefore rejected. A. A. E. 

The Chemistry of Thorium. V. I. Spicin (J. Buss. Phys. 

Soc., 1917, 49, 357 — 370). — The solubilities of various 
difficulty soluble thorium salts in various acids and alkalis and 
in water are measured by a modification of a method described 
by Joly {A., 1909, ii, 458), which consists of the addition of a small 
quantity of a strongly radioactive isotope of thorium to a solution 
of the latter, and precipitating them together, the solubility being 
then measured by boiling the salt in the given reagent, and measur- 
ing the radioactivity of the saturated solution. Joly did this by 
passing the emanation into a gold-leaf electroscope, obtaining 
results accurate to within 10%. By more carefully regulating 
the speed of the current of air passed over the solution for the 
purpose of collecting emanation, an accuracy of 1—2% is obtained. 
A Afferent method based on a similar principle is also used, this 
consisting of the measurement of the {3-radiation of isotopic mixtures 
of salts of thorium and of uranium-Xj, prepared as in Joly’s method. 
Portions of the solutions of these salts are then evaporated to 
dryness, and the ^-radioactivity of the residue is compared with 
that of the original mixture. The accuracy of this method is also 
1—2%. The advantages of this over Joly’s method are that 
determinations can be carried out immediately, whilst for the 
latter method it is necessary to wait one month for equilibrium 
conditions, and further that the technique of the operations involved 
is not 80 difficult, the analysis requiring three and a half hours 
instead of five. This meth^ cannot, however, be applied to the 
estimation of thorium in solutions containing non-volatile mineral 
substances, such as sodium hydroxide. R. T. 

Crystal Structures of the System : Palladium-Hydrogen. 

h. W. McKbehan {Physical Rev.y 1923, [ii], 21, 334r-342).— The 
system : palladium-hydrogen has been studied by measuring 
the changes in crystal structure produced by the process of occlusion. 
The parameters of the face-centred cubic lattices of palladium 
and palladium saturated with hydrogen, as measured by the usual 
powder method, employing the X-radiation of molybdenum filtered 
through zirconium oxide, were found to be 3'900 and 4*00(>- 
i'039xlO"* cm., respectively. A value of 4036 xKP* would 
correa^nd with a compound but it is pointed out that the 
variability in the parameter of saturated cr 3 ratal 8 is opposed to 
the assumption of the formation of a definite compound in every 

Only two crystalline phases appear to coexist, namely, 
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paUadium and a saturated solution rf 

mth partly saturated strips of metal, the di^bution of ew^tel 
^tak oyer the surface was shown to implar. Ri^er, 
to presence of atomic hydrogen, produced by electrolysis of Mite 
sulphuric acid with a palladium electrode, or by surface di^iation 
of hydrogen at high temperatures, is a necessary condition of 
occliiion The paper concludes with to compilation of a number 
of physical assumptions concerning the nature of system, 
with which the phenomena observed appear to be consisten^ a 
bibliography of recent literature is also appended. A. A. E. 

The Crystal Structure of Silver-Palladiuin ^d Silver- 
Gold Alloys. L. W. MoKiehan (Physical 1922, 20, 424- 
4231 —The X-radiation of molybdenum was aUowed to fall on the 
face of a thin ribbon of silver, gold, or pa^um, and of seven 
binary alloys in each of to series of silver-^old and sdver-paM™ 
alloys, the shadow cast by the edge of the nbbon, and the dieted 
beams due to its suitably oriented crystals being detwted by a 
strip of photographic film wrapped on a cyMer, the axis of wbch 
coincides with the edge of the ribbon. AU the metols and alloys 
examined have their atoms arranged ^^^e-centr^ cubic l^tiees 
with unit edge of cube 4-08 X 10"®, 4-075 X 10 , ^d ^90 X 10^ cm 
for silver, gold, and palladium, respectively. For both senes of 
alloys (except in the case of silver-gold alloys conta^g 30, 40, 
and 60% of silver, which gave results 1% too high), the length of 
the edge is nearly a linear function of the atomic percentage of 
either component. Annealing at 830-940; in a vacuum for at 
least an hour increased the size of individual crystals, rendered 
them more homogeneous, and made their orientatio^ more iso- 
tropic whereas moderate cold working reduced their size and made 
them 'less isotropic. In the case of the silver-paUadium aUoy 
when repeatedly annealed at 870^ no indication of a progressive 
change of composition could be detected; the volatility of silver 
at this temperature is therefore negligible. The densities of crystal 
of silver, gold, and palladium are computed to be 10*49, 19'24, and 
11-87, respectively. ^- 


Mineraloglcal Chemistry. 


The Relative Chlorine, Bromine, and Iodine Content of 
the Waters of the Strait of Georgia, B.C. A. T. 

(Cimirib. CaTwd. Biol, 1922, 75-80).-By the use of W^era 
methods (A., 1916, ii, 109, 184, 389), the relative proportions ot 
chlorine, bromine, and iodine present in the water 
100 : 0*358 : 0*0002, as compart with 100 ; 0*347 : 0*00023 found 
by Winkler for the Adriatic. As reported by Winkler, most ot 
the iodine was present as iodate. Chemical Abstracts. 
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Analytleal Chemistry. 


MocUAcaticm of GiUespie's MeUiod for the Determination 
of Hjwgen-wn Concentrations. William D. Hatfield (J 
Amer, Chem Soc., 1923 45, 940-943),-^iUespie’s method toi 
the determination of hydrogen.ion concentration has been inveeti- 
gated, and a modified proc^uie is put forward (A., 1920 ii 382) 
ne mMc&Uoi^ consist essentiaUy in the method of prepariii 
the indicator solutions and the buffer solutions, details of which 
are in the paper. The standards prepaid have been pre- 
^rved from four to eight weeks or more. The method as modiW 
■ IS particu^rly smted to average technical laboratory practice 
because of its accuracy, simplicity of technique, and the use of 
ordinarily pure reagents instead of the specially purified materials 
recommended by Clark. J F S 

The Nephelometer and its Working. Hans Kleinmann 

(A., ly-fiA, 11 , 309) of the Meinmann nephelometer (A., 1920, ii, 634) 
are replied to. A modified apparatus is now described ’suitable 
for small quantities of liquid, 2*6 or 1-5 c.c., and a method of pro- 
ducing permanent standards is described. A matt appearance is 
produced by coating a tube with collodion containing talc in sus- 
pension, colour variations of the turbidity being obtained by use 
of a sejmrate powder eonteining talc, copper sulphate, and litmus 
powder m smtable proportions. With the Kleinmann nephelometer 
as now made a somewhat modified permanent standard of turbidity 
is used. H K ^ 

The Use o! the Oxy-acetyl«ne Blowpipe in Spectral Analysis 

ApphcaUon to Mineralogy. A. de Gbamokt (Compt. rend ' 

1 23 176, 1104-1109).^A description is given of the 
of the oxy-acetylene blowpipe flame in the spectral analysis of 
cermm minerals. The method and apparatus employ^ are similar 
to those already described for the case of aluminium (A 1914 
u, 82), and w^t the oxy-acetylene flame has not the imiversal 
applicabihty of the spark spectrum, it can be successfully used for 
the alkaU and alkaline-earth metals, copper, sUver, gallium, indium 
thalh^, chromium, manganese, iron, cobalt, nickel, tin, lead’ 
and bismuth, and somewhat less satisfactorily for macnesium’ 
zmc, and mercury. A reproduction of the spectra of 

bffimatite, chromite, and lepidolite obtained by this method is given 

G.F.M. 

Systematic^thod for the Detection of the Principal 
and U. Gawi {Quzzetta, 1923, fe 
. iUb-I14).^According to the scheme proposed by the authors 
^ principal amoM are precipitated by a number of successive 
^ precipitate being then tested for the possible 
moM. urom I ; J^esium nitrate and ammonia solution pre- 
Ptate carbonic, phosphoric, phosphorous, arsenic, arsenious, 
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hydioftuonc, silioic, and hydroferrocyanic aeids. Group II : 

and ammonium nitrates precipitate sulphurous, molybdic, 
tungstic, oxalic, tartaric, and citric acids. Group IILi ^ Barium 
nitrate precipitates sulphuric, chromic, and thiosulphurio acids. 
Group fv : Mercuric nitrate precipitates hydroierricyanio and 
vanadic acids. Group V : Silver nitrate precipitates hydrochloric, 
hydrobromio, hydriodic, and thiocyanic acids. Group VI : The 
residual liquid is tested for hydrocyanic, boric, hypophosphoric, 
chloric, perchloric, nitrous, benzoic, and salicylic acids. Separate 
tests are made for nitric, carbonic, and acetic acids, the lart two 
being introduced, prior to the group precipitations, by fusion of 
the substance with sodium carbonate and decomposition of excess 
of the carbonate by means of acetic acid. T, H. P. 

Direct Estimation of Oxygen in the Gaseous Exchanges of 
Animals. K, I. Godzikovski and A. A. Lichatschbv (J. Buss. 
Physidl.y 1918, 1, 56— €0).'“The method is based on that of Regnault 
and Reiset. The arrangement of the apparatus employed by the 
authors is illustrated diagrammatically in the original. E. S. 

Titration of Sulphates. Eewin Benesch {Chem, Ztg., 1923, 47, 
366) —The sulphate is precipitated with excess of barium hydroxide 
and the excess precipitated with ammonium carbonate, which is 
then removed by boiling and the alkali carbonate titrated. The 
results obtained agree well with gravimetric determinations, and 
the determination can be complete in two hours. If the sulphate 
solution contains a kation the hydroxide or carbonate of which is 
insoluble, the kation is precipitated with sodium hydroxide, filtered, 
and the filtrate neutralised with hydrochloric acid before the 
barium hydroxide is added. H. C. R. 

Electrometric Titration of Selenium in the Presence ol 
Tellurium, Iron, and Copper. H. H. Willabd and Elorencx 
Fenwick {J. Amer. Chem. Soc., 1923, 45, 933 — 939). — The volu- 
metric estimation of selenium by means of titanous sulphate 
solution has been investigated. It is shown that the volumetric 
reduction of selenious acid to selenium by titanous sulphate in 
hydrochloric acid solution saturated with sodium chloride is rapid 
and accurate in cold solutions to 01 mg. Under these conditions, 
tellurium is not reduced, and its only effect is to modify the nature 
of the end-point. Moderate amounts of sulphuric acid have no 
deleterious effect on the determination of the end-point, and there 
is no volatilisation of selenium at the fuming temperature of this 
acid. The titration of selenium is quantitatively independent ol 
the concentration of any iron which may be present, although 
ferrous iron is produced in the reaction. The reducing effect of 
tervalent titanium on mixtures containing copper and selenium 
is selective, the latter being reduced first, and consequently both 
elements may be determined electrometrically in a single titration. 

J. F. S. 

Use of Hydrogen Peroxide in the Estimation of Nitro^- 
Robert Heuss {Wock Brau., 1923, 40, 73— 74).— The use of 



b^di! 0 |^ pemadde, aft guggeated by Jiteffittann {Z. angew; Vhm., 
1921y 3^ ^) in i^eldahl'ft raethod for estimating nitrogen, is of 
{idvanta^ in the case of barley, the time required for the complete 
attack of 1*75 g. of the finely-ground grain being reduced from 
geventy-fivo to ninety minutes to forty-five minutes. The quantities 
of the different reagents suggested by Kleemann may be reduced 
to : 7 — ^ of potassium sulphate, 20 c.c. of sulphuric acid, and 
15 c.c. of 30% (by weight) hydrogen peroxide solution. A blank 
estimation must be made with the materials alone and the results 
corrected accordingly. T. H, P. 

Use of Perstilpbate in the Estimation of Nitrogen. I, By 
the Amold^unning Modification of Kjeldahl's Method; 
n, by Folin's Direct Nesslerisation Method. Sa^ Yik Woxg 
(J, JBtdlt Ch&n.y 1923, 55, 427 — 430, 431 — 435). — I. Considerable 
saving of time results if the following procedure is adopted : When 
the acid mixture becomes amber-coloured, heating is discontinued. 
Water (3 c.c.) and potassium persulphate (10 g.) are added and the 
mixture is again heated until oxidation is complete. 

II. This modification has been adapted to Folin’s direct nessleris- 
ation method for the estimation of nitrogen in urine, blood, and 
milk. E. S. 

Estimation of Nitrogen in Aromatic Nitro-componnds by 
the Kjeldahl-Flamand-Prager Method. B. M. hIabgoschss 
and W. Keistbn {Z. ges. Schiess.-Sprengsioffw.y 1923, 18, 39—40).— 
The Kjeldahl-Flamand-Prager method (A., 1005, ii, ^1) for estimat- 
ing nitrogen in azo-compounds can be applied to aromatic mono-, 
di-, and tri-nitro-compounds with good results, except in the cases 
of dinitrotoluene, dimtroxylene, trinitroresorcinol, and nitrotolu- 
idine, which showed errors up to -3%, and nitrotoluene and 
nitrobenzyl chloride, which showed errors up to —12%. The 
error in most cases does not exceed 1%. The method has certain 
advantages over other modifications of the Kjeldahl method, 
particularly as regards rapidity. H. C. B. 

Detection of Hydroxylamine. Waldbmak M. Fischbe {Chetn . 

1923, 47, 401). — A sensitive colour reaction capable of detect- 
ing hydroxylamine in a concentration of 0*00005%, is carried out 
by adding 1—2 drops of 2^% yellow ammonium sulphide solution, 
and 1 — 2 c.c. of ammonia to 1 — 5 c.c. of the solution to be tested. 
In presence of hydroxylamine an unstable purple colour is developed 
in the solution on shaking in presence of air, and its appearance is 
greatly accelerated by adding 1—2 drops of Y/lO-manganous 
sulphate solution which appears to act as an oxidising catalyst. 
The reaction is apparently specific for hydroxylamine, and it is 
not disturbed by the presence of ammonium or hydrazine salts, 
or by any of the common anions or kations with the exception of 
those giving insoluble precipitates with hydro^n sulphide in acid 
solution, which must be removed by filtration. The nature 
of the purple colour is uncertain, but it may be due to the form- 
ation of a bivalent sulphur compound or of a sulphur dispersion. 

G. F. M. 
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1 * T-naphthylaminesulphonio ^ ^ w 

vitrorouily with solutions of nitrates and mtnt«, giving TOM-red 
solutions. With “G acid” a distinct red^ colour ^ obtaiMd 
with 0’02 mg. of nitrogen as nitric acid. 1 C.o. of the susj^ted 
solution is mixed with 1 c.c. of conj^ntrated sulphuric and 
5 c c of a 1% solution of “ G acid is slowly &(Med. The test 
may also be applied as a ring test if the mtrate solution w mixed 
with the sulphonic acid, and concentrated sulphunc acid is run 
down the side of the test-tube. There is no need to cool the solutions 
during the test. 

Gravimetric Estimation of Organic Phosphorus. Waiteb 
Jones and M. E. Perkins [J. Biol Cto., 1923, 66, 34^^!).^ 
The substance is oxidised as in Kjeldabls nitrogen method, and 
the phosphorus precipitated from the diluted digest as ammonium 
phosphomolybdate. The latter is dissolved in ammonia and the 
solution 80 obtained treated at the bciUng point, drop by drop, 
with magnesia mixture. After cooling, one-third of its volume 
of concentrated ammonia is added, and the mixti^ left oyer- 
night. Under these conditions, the precipitate of magnesium 
ammonium phosphate forms large, stable crystals of constant 
composition (MgNH4P04,6H20). After filtering and diyi^ in the 
air, these can be readily removed quantitatively from the filter- 
paper and hence may be weighed in this form without conversion 
into the pyrophosphate. Similar large crystals of magnesium 
ammonium phosphate may be obtained from solutions of phos- 
phates if the precipitation is made in the presence of ammonium 
molybdate. S. 


The Analysis of Glasses Rich in Boric Oxide. Violet 
Dimbleby and W. E. S. Turner (J. Soc. CfUiss TecA., 1923, 7, 
76— 79).— In the estimation of boric oxide in glass by the method 
described by Cauwood and Wilson (A., 1919, ii, 169), boric oxide 
is lost by volatilisation during the sodium carbonate fusion m\m 
the glass does not contain much more than 10% of BgO^. It is 
therefore recommended, in the analysis of glasses rich in boric 
oxide, to reduce the amount of glass taken for analysis and to add 
pure silica to adjust the boric oxide content to about 10%. The 
weight of sodium carbonate for a fusion is kept constant at 3 g. 
and the combined weight of glass and silica is adjusted accordingly. 

E. H. R, 


Estimation of Carbon and Hydrc^n by Means of a Mixture 
of Sulphuric Acid and Silver Dich^mate. L. J. Simon and 
A. J. A. Guillaumin {Compt. rend.^ 1923, 176, 1066 — 1067).— 
Numerous substances which are not completely burnt by a 
chromic-sulphuric acid mixture, give Batislactoiy results with 
silver dichromate and sulphuric acid. A known weight, p, of the 
substance is heated at 100® with a weighed excess, P, of silver 
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(^ch^Qmate (about 6 g.) and Bulphnrio acid for twenty minutes. 

the volume of carbon dioxide produced, or the increase in 
pressure, the weight, tt, is obtained and the percentage of carbon 
is given by 300jr/ll^. The hydrogen is obtained by a second com- 
bustion with the residue and an excess of an easily combustible 
Bubstance such as potassium methyl sulphate. If a is the weight 
of carbon dioxide corresponding with 1 g. of AgoOrfi-,, and t the 
^ight of carbon dioxide evolved in the second combustion, vja 
is the weight of dichromate present and the residue from the first 
combustion, and P— ir7® is the weight used in that combustion. 
Xhe percentage of hydrogen is then given by [9(p— ir'/aJlOO/ 
8lp. The v^ue of a determined empirically is O'lOS, the difference 
from the’ theoretical, 0'102, being due to the production of small 
amounts of carbon monoxide when the dichromate is not present 
in excess. The results of analyses by this method of naphthalene, 
strontium acetate, ethyl pyruvate, riiamnose, aspirin, thymol, etc., 
are quoted. G. F. M. 

Analysis of Potassium Iodide. H. Matthes and P. Schutz 
{Pham. Ztg., 1923, 68, 256 — 257). — The following method is recom- 
mended for the estimation of potassium iodide in the presence of 
bromides and chlorides. One g. of the dry powdered salt is dis- 
solved in water and the solution diluted to 100 c.c. ; 10 c.c. of this 
solution are treated in a stoppered flask with 5 c.c. of 2% sodium 
nitrite solution and 2 c.c. of dilute sulphuric acid. After five 
minutes, 100 c.c. of 5% sodium hydrogen carbonate solution are 
added slowly and the liberated iodine is titrated with i'^/SO-arsenic 
trioxide solution. Each c.c. of the latter is equivalent to 0*00332 g. 
of potassium iodide. W. P. S. 

Nephelometric Estimation of Small Quantities of Calcium. 
P. Rona and H. Kleinmank {Biochem, Z., 1923, 137, 167— 
182),— For the estimation of small quantities of calcium, as, for 
instance, in blood, the Kleinmann nephelometer or micro-nephelo- 
meter is employed. Lyman‘s reagent, ammonium stearate, for 
the production of a cloud (A., 1916, ii, 700 ; 1917, ii, 271) is replaced 
by sodium sulphoricinoleate. The authors have examin^ the 
influence of time, volume, impurities, and degree of alkalinity of 
the reagents on the production of the cloud. Using the micro- 
nephelometer, the calcium in 0*26 c.c. of blood can be estimated 
with a probable error of 1 %. H. K. 

The Influence of Phosphoric Acid on the Volumetric Estim- 
ation of Calcium. J. Geossfeld [Ckem, Weekblad, 1923, 20, 
209— 210).— A criticism of the modifications suggested by Vurtheim 
and van Bers (this vol., ii, 257) on the procedure of the author. 
In presence of a large excess of phosphoric acid, neutralisation 
with ammonia and precipitation with oxalate causes the carrying 
^wn of calcium phosphate, which is avoided if the neutralisation 
*8 not carried too far, the author's procedure leading to the formation 
of prima^ sodium phosphate only. The change in volume due to 
fivapoiation consequent on the heat of neutraimtion is negligible. 
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Estimation and Qnantitative Separdiioit of Barium aiid 
Strontium. Rudolf Leo {M.<meA8K, 1923, 4^ d67--'688).'-*- 
A tsareful investigation has been made of a jjnodifioation of 
Fresenins’s fluorosilicate method for the quantitative separation of 
barium and strontium, consisting in using ammonium fiuomsilicate 
in place of the free acid; in addition, a metimd for separating 
barium and strontium by means of their thiosulphates Has been 
developed, which gives satisfactory results when there is a relatively 
large excess of barium. 

The ammonium fluorosilicate meOiod : — The following points were 
noticed : (1) the solubility of barium fluorosilicate is depressed by 
using ammonium fluorosilicate in place of the free acid so that pre- 
cipitation is more nearly quantitative. (2) Barium fluorosilicate 
dried at 180° to constant weight gives residte 0*2 to 0*3% too high, 
due to water. (3) Heating barium fluorosilicate in an electric oven 
for two to three hours only converts it incompletely into barium 
fluoride. (4) Barium precipitated by ammonium fluorosilicate in 
neutral or acetic acid solution always carries down some strontium ; 
this can be counteracted by the addition of hydrochloric acid, 
(5) Barium precipitated from hot solution carries down more 
strontium than when precipitated from cold solution. (6) The 
decomposition of barium and strontium fluorosilicates by means of 
excess of warm ammonia and ammonium carbonate takes place 
completely in about ten minutes, and can be utilised for the com- 
plete separation of barium and strontium. 

The analysis is effected in the following manner : 50 — 70 c.c. 
of a solution of 0*3 to 0*5 g, mixed barium and strontium chlorides 
are treated with 6—10 c.c, of A-hydrochloric acid i»r 100 c.c. and 
with a 10 — 50% excess of a 10% ammonium fluorosilicate solution. 
After thirty minutes, J volume of alcohol is added. The washed 
and decanted precipitate is then warmed with excess of ammonia 
and ammonium carbonate. The granular precipitate of barium 
carbonate is dissolved in dilute hydrochloric acid and the barium 
fluorosilicate reprccipitated as before. The precipitate is finally 
converted into barium sulphate by heating with sulphuric and 
hydrofluoric acids. The strontium left in the filtrates is determined 
as sulphate. 

The thwsulphak method : — The solubility of barium thiosulphate 
in water at 18*5° is 1 in 479*8, and in a mixture of equal volumes 
of acetone and water, 1 in 31,450, the solubility of strontium 
thiosulphate in the mixed solvent at 18*5° being 1 in 281*7. The 
following special points were noted : (1) A slight excess of sodium 
thiosulphate diminishes considerably the solubility of barium 
thiosulphate, which, however, carries down some sodium salts. 
(2) By reprecipitating the barium as barium thiosulphate, satis- 
factory results are obtained if there is a large excess of barium over 
strontium; in the converse case, the precipitated barium thio- 
sulphate always contains some strontium. In canying out the 
^imation, the solution of the mixed chlorides of barium and 
strontium is treated with a slight excess of sodium thiosulphate 
with stirring, an equal volume of acetone added, and the mixture 
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to lemaih. . 31ie wash^ and decanted precipitate is di6< 
solved hTdrochloric acid, the solntion concentrated, and the 
lepiecipitaM as thiosnlphate, which is then rediawlved 
in hydrochbric acid and estimated as sulphate. The filtrates 
containing strontium are concentrated, and the strontium estimated 
as sulphate. F. A. M, 

Volozzietric Estimation of Ihlanganese as ** Permanganic 
Phosphate ” in Phosphoric Acid Solution. Mathevst (Ann, 
Ohm. Analyt., 1923, 5, 99 — 108). — The substance is dissolved in a 
mixture of phosphoric, nitric, and sulphuric acids and silver nitrate is 
added as a catalyst together with ammonium persulphate. A violet* 
amethyst coloration appears, and the liquid is titrated with arsenious 
acid. The end-point is sharper in the presence of ph(^horic acid, 
and there is less danger of precipitates being formed. The presence 
of icon does not disturb the titration, as the colour of the iron salts 
is destroyed by the phosphoric acid. The mechanism of oxidation 
with ammonium persulphate is discussed. The mode of action 
of the phosphoric acid is uncertain. The use of nitric acid alone 
gives higher results than a nitric-sulphuric acid mixture, some 
arsenious acid probably being oxidised by the nitric acid. The 
results are not sensitive to the amount of phosphoric acid present, 
unless it is in large excess. In titrating solutions rich in manganese, 
sufficient phosphoric acid must be present to obtain all the man- 
ganese as permanganic phosphate and sufficient sulphuric acid 
to transform the manganese reduced during the titration into 
sulphate. Details are given for the application of the method 
to the analysis of cast irons, manganese steels, and alloys containing 
chromium, nickel, copper, cobalt, molybdenum, and vanadium. 
The manganese in an ordinary steel can be determined by this 
method in about seven minutes. H. C, R. 

Quantitative Separation of Manganese and Chrominm. 

H, J. Taveene (Cikm. Weekblad, 1923, 20, 210— 211).— The metals 
are precipitated with ammonium sulphide and redissolved in water 
after conversion into chlorides ; the solution is treated with hydrogen 
peroxide and sodium hydroxide, and boiled for thirty minutes; 
manganese is collected as hydrated oxide and weighed as sulphate, 
the chromate in the filtrate being titrated by means of iodine. 

S. L L. 

Colorimetric Estimation of Iron and Haemoglobin in Blood. 

Sax Ym Wong (J. Bid. Chetn., 1923, 55, 421— 425).— One c.c. of 
blood is used for the estimation. Organic material is oxidised by 
heating with concentrated sulphuric acid (1 c.c.) for three and a 
half minutes, carefully adding 1 c.c. of a 10% sodium chlorate 
solution and again boiling for three minutes, and finally boiling 
for two minutes after the further addition of 0*3 c.c. of the chlorate 
solution. Iron is then estimated colorimetrically by means of a 
solution of thiocyanate {cf. Brown, A,, 1922, ii, 319). E. S. 

New Method for Estimating Nickel. W. LdFmBKiN and 
I ScHwm (CAcm. Ztg., 1923, 47, 369^70).-Nicke! may be 
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precipitated quantitatively from a neutral solution oontai^ 
only alkaU metals and a Httle ammonia witJi o^Uo acid. ^ 
precipitate may either be ignited and weigh^ dissolv^ 

L hot sulphuric acid solution and titrated with pennanga^te. 
Details of each method are given, together with speomen 
which indicate that both methods are capable of toe highest 
accuracy. The completeness of the precipitation of the oxabte 
is such that the filtrate only gives a trace of palpitate when 
boiled for half an hour with dimethylglyoxime ; toe precipitate is 
coarser and easier to filter if formed in the f ^noe of ^omum 
nitrate. It is soluble in strong miner^ acids, but not m glacial 
acetic acid, which, however, makes it slimy and Mc^t to w^h. 
It is unaffected by excess of oxalic acid or by dilute tarteno, cto, 
boric, or phosphoric acids. 


Electrometric Titration of Molybdenum wito a Tit^ous 
Salt. H. H. WiLLABD and Flobbncb Fenwick («/. .4wer. Chm. 
Soc . ' 1923, 928 — 933 ).-“Molybdenum in the sexavalent con- 

dition is reduced sufficiently rapidly by a titoous salt te the 
quinquevalent condition to allow of the process being used for the 
electro-titrimetric estimation of molybdenum, using a bimet^ 
electrode system. The titration is carried out in hydrochloric 
acid solution, the most suitable concentration of wid being about 
5—10% of concentrated hydrochloric acid. The end-point ig 
characterised by a slight increase in E.M.F. when equivalent 
amounts are present, followed by a decrease when an excess is added. 
The reaction is only complete in the presence of a small excess of 
titrating liquid, and this amount, which must be found for the 
solutions in question, must be used as a correction factor, lie 
method has been used for alkali molybdates, and fo^d to give 
results accurate to within 0*5 mg. The method furnishes an in- 
direct method for the estimation of phosphorus. The phosphorus 
is converted into ammonium phosphomolybdate by any of the recog- 
nised methods. The precipitate is dissolved in ammonia, filtered 
to remove any iron, and the acidified solution titrated with titenous 
sulphate. If the precipitate is very large, it tends to reprecipitate 
on the addition of acid. This may be prevented by the ^dition 
of a few drops of phosphoric acid to the ammoniacal solution, but 
the character of the end-point is thereby altered. In the wld, 
there is no voltage drop with excess of the titrating solution. Just 
before the end-point, the normal rise be^ns, ceases, then continue 
with increased velocity just as the equivalent point is pass^. If 
toe solution is titrated hot, however, the end-point is perfe^y 
normal and as distinct as in the absence of phosphoric acid. The 
presence of tungsten does not interfere with the determination, 
W it makes it quite unnecessary to apply the correction la 
necessary in its absence. 


Gravimetric and Volumetric Methods for tlm Esti^tiw 
of Tin in Alloys. Antonin JIlek (Chem, Listyt 1923, l > 
63—56, 85--«7).— The modification of Gerwek’s method for tw 
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egtimation of tin, described in a piCTions article (of. this vol., u, 186) 
is riiown to give the best results for bearing metals whai for aUoys 
containing 14—30% of tin, 0'5 g. is taken, for 30—75% of tin 
0'25 g. 18 taken, and for 75—100% of tin, 0*15 g. of aUoy is n#]! 
If smaUer quantities are used, low results are obtained owing to 
iijcomplete prwipitation of the tin, whilst larger quantitiesgive 
liigh results, due to adsorption of antimony salts on the stanni- 
phosphate precipitate. 

Classen’s electrolytic method for the estimation of tin (A Fischer 
“Electroanalytische Schnellmethoden,” p. 217) is tested for bear- 
ing metals and found to give satisfactory results with a current 
of 0'5 ampere, for which V is 3*5. This method has the advantage 
over Czerwek s method and its modification of being more rapid 
For type inetel containing about 2% of tin, the resulte obtoined 
by the modification of Czerwek’s method are lower than by the 
iodimetric method, agreement being obtained commencing with 
alloys contaimng more than 14% of tin. Below this, better results 
are obtamed by using the unmodified Czerwek solution. R. T. 


Estimation of Tin by Means of the Molybdenum-blue 
Reaction. G. F. Htmo (Chem, Zig., 1923, 47, 341—342).-- 
colour reaction between ammonium molybdate and stannous 
this of too uncertain a nature to be of use in quantitative analysis 
at ordinary concentrations, as the molybdenum-blue formed is a 
colloidal solution and its depth of colom- depends on many conditions. 
In very great dilution, however, the depth of colour pmduced is 
directly proportional to the amount of stannous -ions present, other 
conditions being kept constant. The depth of colour formed under 
the conditions prescribed for colorimetric estimations reaches a 
maximum after about thirty minutes, and thereafter remains 
constant for at leswt ninety minutes, so that there is ample time 
for comparison with standards previously prepared. Directions 
are given for the preparation of the molybdate solution, which 
must be used before molybdic acid begins to separate. The solu- 
tion of molybdenum-blue used in the colorimeter should not contain 
more than 30 mg. of tin per litre, or the proportionality between 
depth of coloim and tin content no longer holds. The depth of 
colour is not influenced by the presence of antimonious chloride, 
sodium arsenite, sodium arsenate, or zinc salts. The solution for 
coor^etnc estimation is prepared as follows. The hydrogen 
sulphide in the hydrochloric acid solution contaimng tin and 
j boiled off, zinc and further excess of hydrochloric acid 
are to the boiling solution, and the reduction is allowed to 
proceed for about one minute. The solution is then slowly poured 
J^ugh a mter with constant stirring into a mixture of 6 c.c. of 
fn! molybdate solution prepared as described (as used 

Rninf ^ phosphoric acid), 3 c.c. of 2A-sodium hydroxide 

about 1000 c.c. of water. OT Mg, of tin is easily 
8 o]iiHa« t If antimony alone is present, the 

witl, T ® ® coloration, which cannot be confused 

^ the blue colour of the tin reaction. H C R 
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'' Estiixi&tiQin &nd Sopsratioxi ol Rare Earth Metals IroQi otl^r 
Metals. 1. Application of Hydrolysis to the Separation o! 
Titaninxn, Iroiif and Ainmininm. Ludwig Mosxb and Ebi^st 
T ^ m rr (JtfonoteA., 1923, 43, 673--677).-’Titaiuiim and alununimn 
may b© separated by a method based on the differential hydrolytic 
dissociation of their salts. At a hydrion concentration of 0*05iV, 
titanic salts are completely hydrolysed to ^ve insolubk, non- 
colloidal, and therefore non-adsorbing, titanic oxide, whilst no 
hydrolysis of aluminiiim salts takes place. Aftw fudon with alkali, 
the mixture is dissolved in dilute hydrochloric acid, the solution 
neutralised with sodium hydroxide (indicator methyl-orange), 
treated with 20 c.c. of hydrochloric acid (1 vol. concentrated 
acid : 9 voi. water), and allowed to become clear. Potassium 
sulphate (1 g.) and bromate (1*5 g.) are added, the solution diluted 
to 200 c.c., and boiled for half an hour, when quantitative separation 
of titanic oxide occurs (cf. J.S.CJ,f 1923, June). E. E, T. 

Estimation and Separation of Rare Earth Metals from 
Other Metals. II. Separation of Titanium from Iron and 
Ainmininm hy Means of Snlphosalicylic Acid. Ludwig 
Mosxb and Ernst IeInyi {Monatsh.j 1923, 43, 679 — 684).— An 
aqueous solution of 4-sulphosalicylic acid, SO 3 H*C 0 Hj(CO 2 H)*OH, 
is prepared by diluting (etc.) the mixture obtained by heating 
salicylic acid with sulphuric acid. For the separation of titanium 
and iron, the mixture of oxides is fused with potassium hydrogen 
sulphate or sodium carbonate, and a solution made in dilute sul- 
phuric acid. Sulphosalicylic acid solution is added, then ammonium 
carbonate until the colour changes from violet to red, and the iron 
precipitated by means of hydrogen sulphide. 

Titanium and aluminium are separated as follows. The acid 
solution containing the two metals, after treating with sulphosalicylic 
acid, is strongly basified with ammonium carbonate, and then 
boil^ for five minutes, when the titanium is precipitated as 
hydroxide. 

The separation of the three metals concerned is effected as 
follows : ( 1 ) mixture of oxides is weighed ; ( 2 ) fused with alkali, 
dissolved in sulphuric acid, sulphosalicylic acid and then sufficient 
ammonium carbonate to give a red solution are added ; the iron is 
precipitated as sulphide ; ( 3 ) the filtrate from the ferrous sulphide 
saturated with ammonia, boiled, and the precipitated titanic 
hydroxide collected; ( 4 ) the aluminium is either estimated by 
difference, or the filtrate from ( 3 ) is evaporated, heated at 280 
to remove sulphosalicylic acid, and the aluminium then estimated 
in the usual manner. E. E. T. 

Estimation of Antimony by Means of Pbenylthiobydantoic 
Acid. A. Lassieue and (Itoi) A. Lassibub (C<mpt. rend., 1923, 
176, 1221 — 1223). — Phenylthiohydantoic acid, 
COgH-CHPh-NH-CS^NHj, 

prepared by boili^ 95 parts of monochloroacetic acid with 76 p»rta 
of ammonium thiocyanate, 83 parte of aniline, and 450 
alcohol, is recommended as a precipitant for antimony. The 
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of JJw metal is carried <fflt as followa. The neutral 
8oluU(» to 160 O.C. is acidified with 6 c.c. of i^-acetic acid, 
and boiled wth 0*6 g. of the reagent for five to six minutee* The 
precipitate is collected on a Gooch crucible and washed with water 
For an approximate estimation, it can then be weighed as such 
after drying over sulphurio acid in a vacuum, calciSting on the 
basis of p antimony content of 18*6%, but when accurate results 
are r^mred the washed precipitate is dissolved in warm alcohol 
and the antimony precipitated as sulphide by the addition of acetic 
md and socfium sulphide. The precipitate is coUected, washed 
and dissolved m sodium sulphide solution, and the antimony is 
deposited electrolytically from the solution after the addition of 
5 g, of potassium cyanide, and weighed, G, F. M. 


The Detec^ Traces of Stibine. Edwaed J, Weeks 
[Ckm. iVeww, 1923, 126, 275).-*-The gas to be tested is passed through 
a tube the \raU8 of which are wetted with silver nitrate solution. 
A brown stain indicates the presence of stibine. A. R, P. 


Ganassini 

(M. Chm. Farm., 1923, 62, 193—195; of. this toI., ii, 93).— The 
author replies further to Dezani's criticisms. As regards Dezani’s 
method, according to which a yellow coloration is obtained when 
potassium iodide is added to a very dilute solution of a bismuth 
salt m pre^nce of hydrochloric acid, the author suggests that 
the yellow liquid be shaken with its own volume of chloroform or 
carton disulphide. Three cases may then present themselves : 
(1) If the yellow liquid becomes decolorised and the organic solvent 
assumes an amethyst colour, the presence of bismuth is excluded 
the yeUow coloration being due to free iodine. (2) If the yeUow 
coloration k only partly lost, and the organic solvent acquires an 
amethyst the presence of both bismuth and iodine is demon- 
strate. (3) If the yellow liquid retains its colour and the solvent 
remains colourless, bismuth is present. T, H P 

A New faction for Rhodium and a Colorimetric Method 
lor Its EstuMtion. Vasiu Nikolaevitsch Ivanov IJ. Euss 
Pkys. Chem. Soc., 1917—1918, 49, 601—603 ; 50, 460^62),— 
wlutioDS of rhodium salts give, when mixed with stannous 
cUonde, heaW to boiling, and cooled, brown, colloidal solutions 
d the metal (aMlogous to th^ obtained with gold and platinum 
salts in the cold) whoh develop a fine crimson colour, doubtless 
omng to the gradual solution of the colloidal particles in the acid 
rn^urn; the grater the amount of rhodium present the longer 
practice, the material exami^d 
^ Potaesmm hytogen sulphate, the fused mass lixiviated 

riV solution evaporated down to 

chbride in volume of a 40% solution of stannous 

to boUini “dded. the mixture heated 

mW H to oool; rhodium is absent if a crimson 

•'OUTS. For the quantitative 
on of the metal, the tint obtained is compared with that 
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ol test solutions mftie up in the same way. reacstion wiU 
detect rhodium in «P861ution contaming 0'€005 g. per Ktre. 

G,A. R.K, 

Detection of Benzene in Corpses. Alexander 0. Gettlib 
(J, Pharm. Expt. Ther., 1923, 21, 161— 164),— The ground tissue 
is acidified with a few drops of sulphuric Srcid, steam-distilled, and 
the benzene extracted from the distillate with carbon tetrachloride. 
Addition of a 2 : 1 mixture of fuming nitric-sulphuric acids, with 
shaking, to the carbon tetrachloride solution converts the benzene 
into a mixture of the dinitrobenzenes, which are extracted with 
ether after evaporation of the solvent and neutrali^tion of the 
acid with sodium hydroxide. Qualitative tests for dinitrobenzene 
may then be applied. With suitable precautions, C[uantitative 
resets may be obtained. E. S. 

The Microchemical Estimation of Methyl along with Ethyl. 
William Kusteb and Wilhelm Maao {Z, phyM GAm., 1923, 
^27, 190— 195).— The mixture of methyl and ethyl iodides is 
absorbed in an alcoholic solution of trimethylamine, when the 
sparingly soluble tetramethylammonium iodide crystallises out, 
and can thus be separated from the soluble trimethylethylammonium 
iodide. Accurate results are obtained with from 10 to 20 mg. of 
substance. W, 0. K. 

Estimation of Dextrose in Sugar Mixtures. G. Bruhks 
{Chem. Ztg., 1923, 47, 333— 335).— The method of Wiilsthtter and 
Schudel (A., 1918, ii, 337), which de^nds on the oxidation of 
dextrose by potassium iodide and sodium hydroxide to gluconic 
acid, was tested on solutions of pure dextrose, sucres, and Iffivulose, 
on invert-sugar, and on solutions containing dextrin. It was 
found that sucrose was oxidised so as to give an apparent content 
of about 1*2% of invert-sugar with quantities of 1 — i g., whilst 
if only O’l g. of sucrose was taken an apparent content of 2 ‘4% of 
invert-sugar was obtained. Pure lievulose is also attacked, and 
gave an apparent dextrose content of 9*8%. Invert-sugar, in con- 
sequence, appeared to contain more than 1% too much dextrose. 
By reducing the volume of sodium hydroxide added from 14*5 c.c. 
to 11 C.C., the apparent excess of dextrose was reduced to 0*55%. 
The method can therefore not be considered accurate for the 
estimation of dextrose in the presence of other sugars, H. C. R. 

The Ferricyauide Method for Estimation of Blood-sugar, 
n. H. C. Hagedorn and B. Norman Jensen (Biochm, Z., 
1923, 137, 92 — 95). — Using the authors’ micro-method, errors of 
sampling are less than 0*5%. The presence of acetone or p-hydr- 
oxybutyric acid in blood does not introduce an error in the dextrose 
estimation, but uric acid and creatinine produce an error through 
reduction of the ferricyanide, equal approximately to one-half of 
their weight expressed as dextrose. H. K. 

Estimation of Dextrose and Lactose in Blood and Urine. 
Wm. Thalhimer and Margaret C. ftEREY (J. Anar. Med. Assoc., 
1922, 79, 1506-1508).— The total sugar is first estimated as dextrose 
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l)y FoHii tod Wu ^8 method for blood or serous fluids, or by Folm 
and ^lund s method for urine. The solution {which should be 
adjus^ to contam atat 0-3% of sugar) is then heavily inoculated 
with B^U8 pa^atyphosus B, and after incubation for forty-eight 
hours the sugar remaining is estimated as lactose. 

Chemical Absteacts. 

EsUmatiou of Yeast Glycogen and the Action of 
on Glycogen-formation in Yeast. Paul Mayee (Biochem Z 
1923, 136, 487^97).^lycogen can only brS“ye^i 
when separated from yeast gum. The following method is re- 
commend^. Ten g. of yeast (pressed) were heated for three 
hoiuB wito 30 O.C. of 60% potassium hydroxide at 100°, cooled, 
and treated with 60 c.c. of water and 200 c.c, of 96% alcohol 
glycogen was filtered, washed twice 
with 60 A alcohol, twice with absolute alcohol and ether, and the 
powder (halved in hot water, filtered, neutralised with hydro- 
chloric acid, and exactly saturated with ammonium sulphate. 
Alter ten hours, the glycogen is filtered, dissolved in hot water, 
and an^ aliquot portion hydrolysed with hydrochloric acid (2-2%) 
j u solution is neutralised and the dextrose 

^tuna^ by the Pavy-Kumagawa-Suto process. The results 
show that glycogen estimation in presence of yeast gum are too 
j ^ various races lying between 

^5 and o*7 A on the pressed yeast. Contrary to the findings of 
Ehag and Weiss (A., 1922, i, 485), alkali does not stimulate yeast 
to form increased glycogen. g 

Improved Volumetric Method for Estimating o-. S- and 
rCeUulose. M. W. Baay and T. M. (in^’C 

Cta., 1923, 16, 377— 378).— The method depends on the oxidation 
d cellulose with potassium dichromate in sulphuric acid solution. 
Tea C.C. of a solution of the cellulose in 72% sulphuric acid are 
treaty with 10 o.c. of potassium dichromate solution (90 e. per 1 .) 
and 60 c.c. d 72% sulphuric acid are added. The mixture is boiled 
lor exactly five minutes, cooled on ice, and the excess of dichromate 
titrated mth hmm ammonium sulphate solution, using potassium 
temcyamde as indicator. The dichipmatc solution is standawiised 
1 g. of cellulose obtained by the chlorination 
method of ^oss and Bevan from sulphite pulp. For the estimation 
r yfOoUu^ose, 1 g. of the sample is triturated with 25 c.c. 

Uf r (17’5% sodium hydroxide solution) and 

leit lor thirty mmutes. The insoluble (a) ceUulose is dried by 
suction on a filter pump, washed with 4% sodium hydroxide and 
dissolved in 72% sulphuric acid, and estimated 
TO dichromate as above. In one haU of the filtrate, the &-+ 7 - 
ceuiuose is determined in the same way. In the other half, the 
LSi by carefully adding 10 % sulphuric acid 

wluUon until neutral to methyl-orange, and then adding 5 c.c. 
vj>Aiini ^ ^be precipitate is allowed to coagulate and the 

.estaated in the eupematant liquid as above. The 
18 obtained bv diffAmnnp method is more aoourate 
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and rapid than the gravimetric method and difficulties of filtration 
and washing are practically overcome. Check determinations can 
he made without repeating the Cross and Bevan chlorination, as 
is necessary in the gravimetric method, H, C, R. 

Estimation of Formaldehyde in the Presence of Copper 
Sulphate. M. Jakes {Chem, Ztg.^ 1923, 47, 386). — The usual 
methods of estimating formaldehyde cannot be applied directly 
to insecticide solutions containing copper sulphate. The copper is 
best removed by precipitation with potassium ferrocyanide. If 
the correct quantity of the latter is added, the solution will be 
found free from both copper- and ferrocyanide-ions after titration, 
as the excess of potassium ferrocyanide is removed by the form- 
ation of an insoluble potassium copper ferrocyanide. More pro- 
ceeding with the estimation of formaldehyde, the solution should 
be tested for the absence of both copper- and ferrocyanide-ions. 
The formaldehyde may then be oxidised with hydrogen peroxide, 
and the acid produced titrated with alkali, using azolitmin as 
indicator. If the excess of peroxide is boiled off, phen^hthaleiti 
may be used as indicator. H. C. R. 

The Detection and Behaviour of Formaldehyde in Corpses. 

A. Bruring [Btr. Deuk pkarm. Ges.j 1923, 33, 99—103). — Owing 
to the rapidity with which formaldehyde is oxidised in the tissues, 
it can rarely be detected with certainty if any great length of time 
has elapsed before the toxicological examination, and the investi- 
gation should therefore be extended to include tests for the presence 
of formic acid. In the case of a body which had been some time 
in the water, a steam distillation of the liver with phosphoric acid 
revealed traces of formaldehyde by Hasse’s ^ptone and sulphuric 
acid test in the first few drops of the distillate, but a negative 
test was given by ail the other organs. The investigation of the 
same organs for formic acid, however, by Fincke’s method gave 
a distillate which immediately reduced mercuric chloride, and 
after reduction with magnesium and hydrochloric acid with ice 
cooling, gave a strong formaldehyde reaction. The oxidation of 
formaldehyde by the oxydases in the tissues affords a possible 
explanation of the acid reaction of formaldehyde leather, 

G, F. M. 

New Reaction for Ketones. Cam. Gillet {BuU. Soc. chim., 
1923, [iv], 33, 465— 466).— Referring to the paper by Bougault 
and Gros {A., 1922, ii, 666) on the use of Kessler’s reagent for the 
characterisation of ketones, the author directs attention to his 
prior publication on the same subject {Bull Soc. chim. Belg,^ 1899, 
13, 170) and to that of Marsh and Stmthers {P., 1908, 24, 266). 

G.F.M. 

Use ol Potassium or Sodirim Bromide as a Source of 
Bromine for Urea Estimations. C. H. Colurs (Clmi. Sews, 
1923, 126, 180 — 181).— An apjmratus is described for the prepar* 
arion of small quantities of sodium hypobromite solutions for urea 
analyses. W. E. G. 
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flstimation of Urea in Blood by Folin and Wu's Blethod. 
^ Modified Apparatus. Gbo. G. Boqos and W. S. McEllrot 
[J, Lob. Clin. Med., 1923, 8, 254 — 255). — In the estimation of 
^ in blood by Folin and Wu’s method, slight variations in 
pressure cause acid in the receiver to be drawn back into the receiv- 
ing tube. The authors have modided the original apparatus in 
Buch a way that a slow current of air may be passed into the delivery 
tube so that a slight positive pressure is maintained and back 
suction prevented. The air current enters the delivery tube beyond 
the bend, It is found that no ammonia is lost even with a 
moderately last current of air. Chemical Abstbacts. 

Egtimation of Calcium Cyauamide. ALESSAyoBO Nahusso 
{Giom. Chim. Ind. Appl., 1923, 5, 168) .—This method is based on 
the treatment of the silver salt of the cyanamide with ammonium 
chloride, and titration of the ammonia and guanidine thus formed 
with standard acid : A^*CN+ 2 NH 4 Cl= 2 AgCl+N:C-N{NH 4 ). 
XH 3 +NH:C(NH 2)2 (cf . J.8.CJ., 1923, June). T. H. P. 

The Quantitative Millon's Reaction in Blood-serum, after 
Removal of the Proteins. I. Geobg Haas {Z, physiol. Chem,, 
1923, 127, 39— 61).— The tyrosine content of the blood may be 
estimated colorimetrically, making use of Millon’s reaction. Salts 
influence the development of the red colour. The quantity of 
tyrosine in the blood is increased in acute yellow atrophy of the 
liver. W. 0. K. 

The Colorimetric Reagent of Folin and Denis and Weiss's 
Modification of Millon’s Test [Estimation of T^osine]. 

Gjoeg Haas and Willy Trautmann [Z, physiol. Chem., 1923, 
127, 52—66). — ^If the tyrosine in the blood is estimated by the 
Folin-Denis phenol reagent, higher values are obtained than when 
estimated by MiUon’s reagent. The difference is no doubt due 
to the fact that the phenol reagent reacts with substances other 
than tyrosine. W. 0. K. 

A New Alkaloidal Reagent, and the Preparation of the 
lodoantimonates of Alkaloids in Crystalline Form. Oaillr 
and E. Viel {Compt. rend., 1923, 176, 1156— 1159).— An antimony 
reagent composed of antimonious oxide or chloride 5 g., hydro- 
chloric acid {d 1T23) 20 c.c., potassium iodide 40 g., and water 
to 100 o.c,, is a precipitant for organic amines, the solubility of the 
complexes formed increasing with decrease in molecular weight. 
In dilutions of 1 in 500 or less, only alkaloids are precipitated, and 
the sensitiveness of the reagent in this respect is of a high order, 
lor e^mple, 1 part of quinine in 100,000 parte being capable of 
detection by its means. The precipitates obtained are yellow, 
^•aio^hous substances containing both antimony and iodine, the 
luinine compound, for instance, having the composition 
C»H240*N2Sbl8,2HI. 

uiese lodoantimonites were alw obtained in crystalline form by 
we method of Francois and Blanc (A., 1922, i, 851). G. F. M. 
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Estimation of Chdiae in Blood. John Smkh Shabs^ 
chm, J.y 1923, 17, 11 — 12).— The choline ia extaraoted from the 
blood and tissues and is precipitated with bdine^ as the periodMe. 
After washing ofi any free iodine, the periodide is decomposed 
with dilute nitric acid and the free iodine extracted with ohloro- 
form and titrated with standard sodium thiosulphate. The possi- 
bility of lecithin being formed as a degradation product is smiJl 
if the estimation is carried out with reasonable speed. A recovery of 
90—94% of choline added to blood was thus obtained. Normal blood 
to which no choline was added gave negative results. S. S. Z. 

The Interconvertihility of Creatine and Creatinine. V. 
Estimation of Creatine in Muscle. Amanpus Hahn and 
L. ScHiJEB {Z. Bid., 1923, 78, 166—160; cf. this vol., ii, 195).^ 
The muscles are extracted with boiling 5% sodium chloride solu. 
tion containing acetic acid and then with boiling water. Any 
proteins in the combined extracts are precipitated with trichloro- 
acetic acid, which avoids adsorption of creatine and creatinine, 
and the creatine is then determined colorimetrically. Kesults are 
given for various muscles, which indicate that previous methods 
give rather low results^ W. 0. K. 

Estimation of Mo^hine and of Secondary Alkaloids in 
Opium and its Galenical Preparations. Maeio Aiazzi Mahciw 
{BoU. Chm. farm., 1923, 62, 3—8, 35—39, 69—71, 101—105).- 
The author has investigated various methods for estimating mor- 
phine in opium, etc., including those given in the Pharmacopceias 
of the principal countries, and draws the conclusion that, as regards 
both accuracy and simplicity, the method of the U.S. Pharmacopoeia 
is the most satisfactory. For the estimation of the secondary 
alkaloids, the methods of van der Wielen (A., 1903, ii, 619) and 
Tingle (A., 1918, ii, 87, 88, 175) are to be preferred. T. H. P. 

The So-called Pyrrole Reaction. E. S. Chotinski {J. Rm. 
Pkys. Chem, Soc,, 1917, 49, 149 — 153),— The pyrrole reaction, in 
which a pine shaving moistened with hydrocMoric acid develops 
a red coloration on exposure to the vapours of pyrrole, is found 
also to be given by shavings of fir, cypress, linden, alder, birct, 
deal, pear, ash, and oak. Anderson {Amialenj 1868, 105, 35i) 
stated that this reaction is due to the presence of r^in in pine 
shavings, and that an extract of the former in alcohol would also 
give the pyrrole reaction. This observation is repeated, and the ^ 
extract foimd to give only a faint coloration, whilst the shaving, 
after extraction, gives as intense a coloration as before. The 
connexion between the pyrrole reaction and the coniferin reaction 
with phenols, whereby a blue coloration is produced, is shown, 
and the probability of the former reaction also being due to coniferin 
is point^ out. Coniferin is insoluble in alcohol, but soluble in 
hot water, and an aqueous extract of pine shavings gives a mark^ 
pyrrole reaction. I^rther, asparagus, which is rich in coniferin, 
but not resin, gives an intense red coloration with pyrrole vapouis. 

R. T. 
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Use o! Helium Light in Itefractometry. N. Schoobl {Ber.t 
1923, 56, [^, 1047— 1048).— Corrections are given which enable 
the helium lines (\=6678, 5876, and 5016) to be employed with 
the Pulfrich refractometer, using only the tables supplied for the 
D line of sodium. The deviation of the emergent beam is measured 
in the usual way, and the corresponding refractive indices are 
obtained from the tables for the V line. The following corrections 
are then applied to give true refractive indices. The corrections 
are given in units of the fifth decimal place ; 

Line. Prism I®. Prism II®, 

He red {\ 6678) - 895/(ni>) ~ 1530/(nD) 

He yeUow (A 6876) + 23-3/<nD) + 4I/{nD) 

He green (\ 5016) -f I582/lni>) -|-2775/{nD) 

where »d iu each case denotes the apparent refractive index obtained 
from the tables. 

The refractive index of the substance for the sodium line can 
then be calculated with sufficient accuracy by means of the formul® : 

>^0=^6876'“®’^^^ (^5879““ ^667 s) 


The Theory ol Band Spectra. H, A. Keamees and W. Patju, 
jufl, {Z. Physihj 1923, 14, 351— 367).— An explanation of band 
spectra is put forward based on the assumption that the electron 
impulse moment makes an angle with the fine joining the atomic 
nuclei. The infra-red bands of diatomic molecules must be ascribed 
to radiation processes in which the atomic vibratory movements and 
the rotation of the molecule play a part. Only in the case of 
the halogen acids is the dispersion of the ultra-red bands so great 
that they can be resolved into discrete lines. The line missing in 
the middle of the bands corresponds with the rotationless con- 
dition, and the absence of this line is in agreement with the Bohr 
rule, that quantum conditions for which the impulse moment dis- 
appears possess no statistical weight. Accortfing to the Bohr 
theory, the rare gases and halogen-ions possess a resulting impulse 
moment 1 . h/2ir. If the same impulse moment be assumed for 
the halogen acids, then the distance between the innermost bands 
8 three times as great instead of twice that of the distance between 
the other bands. This difficulty is overcome if the impulse moment 
makes an angle with the axis. An explanation is given of the 
negative ^oup of oxygen bands described by Kunge. The bands 
ID the visible spectrmn are due to strongly excit^ molecules in 
^hich the elecfion emitting light is directly influenced by the 
dotation of the molecule. W. E* G. 

voL.cxxiv. ii. 17 
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The Mode of Eiccitation of the Atom and Molecule Spectnim 
hy Electron Collisions. Victob von Keusslee (Z. Physik, 1923 
14, 19 — 31). — Experiments have been carried out on the intensities 
of the two hydrogen spectra in the absence tuid in the presence 
of helium at a pressure of hydrogen of 0*01 mm. Under a potential 
of 16 to 17 volts, the addition of helium did not cause any material 
change in the relative intensities of the two spectra. At slightly 
higher voltages, but still lower than the resonance potential of 
helium, the Balmer series became relatively more intense with 
respect to the secondary spectrum. In the presence of much 
helium, only the Balmer series is observed. Concurrently, the 
intensities of the individual lines of the Balmer series undergo 
change ; in the presence of helium, the lines of short wave-length 
become more intense. These results and those of previous workers 
are explained on the assumption that the excited hydrogen mole- 
cules which normally emit the secondary spectrum, on collision 
with helium atoms, undergo dissociation into a normal and an 
excited atom with the subsequent emission of the Balmer series. 
Thus the dissociation of hydrogen occurs in two steps. The first 
is the excitation of the molecule by electron collision, and the 
second occurs when the excited molecule is subjected to atomic 
collisions before the emission of the radiation. The smallest 
ionisation step for hydrogen is the conversion of the Hj molecule 
into a normal atom, a atom, and an electron. W. E. G. 

The Effect of a Probable Electric Field on the Bands of 
Nitrogen. Snehamoy Batta {Asirophys. J., 1923, 57, 114_ 
120) —When the partial pressure of bromine vapour in a discharge 
tube containing air is gradually raised, the sharp bands of nitrogen 
become blurred until even the heads have disappeared. It is 
suggested that the blurring may be a Stark effect juroduced hy 
the electric fields of the ionised bromine atoms, as predicted by 
Hettner. The similar blurring due to increased pressure in pure 
nitrogen may also be a Stark effect. The cyanogen band was 
unaffected by the bromine. The displacement olServations re- 
corded by Dufour (A., 1907, ii, 920) and by Clinkscales {Physical 
Rev., 1910, 30, 594) may also be a Stark effect. A. A. E. 

Spectra Associated with Carbon. T. R. Merton and R. C. 
Johnson (Proc. Roy. Soc., 1923, [A], 103, 3S3— 395).— The authoi-s 
have investigated the effect of the presence of helium in vacuimi 
discharge tubes on the band and line spectra of carbon, and the 
conditions under which the different spectra can best be experi- 
mentally isolated. The Swan spectrum can be excited by means 
of uncondeased discharges in tubes with carbon electrodes and 
containing hydrogen, and provided with side tubes containing 
potassium hydroxide and phosphoric oxide. The Angstrom bands 
apj^r in vacuum tubes containing carbon and oxygen when 
excited by uncondensed discharges and are usually accompanied 
by faint bands in addition to well-marked bands which are degraded 
to the violet. The faint bands, for the production of which hydrogen 
is essential, do not form part of the Angstrom system, and can be 



QEHIBAL IHS FHTSICAL ‘ 0HXMI8TBT. 


ii,i47 


isolated as separate bands under appropriate conditions. Hie 
OH bands are observed with great brilliance in tubes provided 
mth carbon electrodes and side tubes as described, and with a 
palladium regulator through which hydrogen is admitted. The 
iiigb-pressure carbon monoxide bands may be isolated almost 
completely by employ!^ a discharge tube containing carbon 
dioxide and provide with carbon el^rodes and side tubes and 
palladium hydrogen regulator. On passing the discharge, the high- 
pmssure bands appear after the carbon dioxide is reduc^ to carbon 
iionoxide by the electrodes. “ Comet-tail ” bands may be isolated 
ilmost completely, the spectrum being accompanied only by a few 
■eeble lines representing the principal lines of the helium spectrum, 
by employing a discharge tube provided with a palladium regulator, 
iide tubes containing phosphoric oxide and potassium hyd^xide, 
a,nd containing helium at about 20 mm. pressure. The “ comet- 
tail ” bands appear suddenly after the tube has been run sufficiently 
long for all traces of water vapour and carbon dioxide to be absorbed 
and the quantity of hydrogen to be reduced very considerably. 
Particulars are given of the various lines observed. The measure- 
ments of wave-lengths and intensities are not in good agreement 
with those of Fowler {Mon. Not. Hoy. Astr. Soc.^ 1910, 70, 484). 
When a small quantity of hydrogen is admitted to a vacuum tube 
exhibiting the comet-tail bands, these disappear almost completely, 
and are replaced by a spectrum consisting of well-marked triplet- 
bands degraded to the red, with some indication of Swan and 
Angstrom bands. Details are given of a new spectrum of carbon 
excited when a condensed discharge is passed through a wide-bore 
tube with carbon electrodes containing helium at a pressure of 
about 20 mm., and such that an uncondensed discharge would excite 
the “ comet-tail ” spectrum. It is suggested that the function of 
helium in the discharge tubes under the conditions of the experiment 
is to permit the passage of a discharge, thus enabling spectra 
appropriate to extremely low pressures of other gases present in 
the tube to be excited. J. S. G. T. 

The Series Spectrum of Trebly-ionised Silicon ($F). 

A. PowLEK (Proc. Poy. Soc., 1923, [^4], 103, 413 — 429). — ^Numerous 
new lilies of silicon have been observed and have been classified in 
four groups, in extension of the groupings made by Lockyer in con- 
nexion with stellar spectra. The four groups represent successive 
stages of ionisation, and are designated Si*, SF, Si“*, and Si*^, 
The spectra consist alternately of triplets and doublets, and the 
series constant has successive values N, iN, 9iV, and IGiV, where 
Af is the series constant for hydrogen. The value IGAT for the 
series constant of SP is fully established by the new data. The 
spectrum resembles that of neutral sodium Na*, but the main 
series corresponding with the familiar series of Na* in the extreme 

The secondary series which fall partly within the 
otm^ry range of observation, correspond with series occurring 
the infra-red in the case of Na*. A comparison of the series 
spectra of the elements SF, Al“, Mg“, and Na*, the atoms of 
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which are characterised by the same mmber and distribution oi 
external electrons whilst the nuclei differ m charge 
indicates that differences in the four spctra are to be attnbuted 
mainly to differences in the nuclear cha^, or to differen^ in 
the net charges of the atoms as a whole with respect to *6 electron 
producing the spectrum by its transitions from one quantm^rbit 
to another. The respective doublet separation m the ^f«>tiTe 
series are as follows: Na>. 17'18; M^;, 91-56; Al>" 238, Si", 
460. These and the series terms exhibit greater regdanty than 
those for elements of the same chemical ^up The ^rm 

in the Si" series system corresponds with the Ifcr) or ^(Mr) 
term and is equal to 364,117, corres^ndmg with a value of the 
ionisation potential equal to 44 95 volts. <>■ »• !>• !■ 

Regularities in the Band Spectnro of 

(Gaz^im, 53, i, 215-224; cf. this yol., ii, 198 ^-The bands 
observed by the author in the arc s^trpm of si^n and also 
those obtained by de Gramont and Watteville (A 1908, ii, 909) by 
burning silicon chloride or by ^ssing a spark between stocon 
electrodes may be grouped into the 1^=® gmt 

0 1 4 5 6 7); (4) l/xi35632+1139i^+6‘2m2{m=0. 4) ; (5) 
l/\=38738+il70-8w+4-4m2(m=0). As regards the grouping in 
series, it is shown that, just as for the line spectra, the arc spectrum 
of silicon is intermediate to the flame and s^rk spectra,^ regards 
both the number and the intensity of the bands. 1. U. r. 

The Explosion Spectra of the Al^e^^ 

R. A. Sawyer and A. L. Becker {Astrophys J., 1923, 57, 9^ 
113* cf. A., 1922, ii, 242, 803; Anderson, Astrophys. ,/., 1920, 
51 37b — The explosion spectra of the chlorides of calcium, 

magnesium, and strontium between X 2280 and X 4550 have been 
investigated, using the asbestos fibre i»ethod, in 

ment with the theoretical conclusions of Saha and of 
to be almost pure spark spectra, consisting chiefly of the doublets 
of the first and second subordinate senes, 2p”»ia and 
Only the fundamental singlet arc line IS--2P appeare, with a 
relative intensity corresponding with that m the spectra ot t 
solar chromosphere and class B stp. So small an amoun of 
material is required to give explosion spectra that hnes due 
copper, zinc, aluminium, lead, carbon, and nitrogen prese 
imp^ties were prominent; lines of chlorine, hydrogen, and oxygen 
were not detect^. 

Rdntgen Ray Spectroscopic Measureinente. ^ 

Spectra. Eli djALMAB (Z. Physik, 1923, 15, 6A-10 
Particulars are given of the determination of 
in the X-ray spectra of uranium, thorium, bismuth, lead, fna * 
gold, platinum, iridium, osmium, tungsten, tantelum, ’ 

ytterbium, erbium, holmium, and dysprosium, and of the 
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of lines of uranium, thorium, and bismuth. In the case of the 
Jf -series, the complexity of the strong lines is established. Certain 
new lines are recorded and arranged in the general classification of 
X*ray spectra. The validity of the combination principle in the 
case of these lines is established. Certain N, 0, and P levels can 
1)0 calculated from them, and the values agree with those deter- 
mined by Coster and Bohr. The results in the case of the il^-series 
are in agreement with previous results. 

He existence of differences in the calculated values of the wave- 
length of a line when determined by the application of Bragg’s 
formula nA=2d8in<^ to spectra of different orders is definitely 
established. The experimental result® in this connexion are 
critically examined, and it is shown that the reflection theory of the 
production of the lines due to Ewald (if nn. Physih, 1917, [iv], 54, 
519), leading to the relation log (sin ^/n)=con8t.4-ri/n*, where il is a 
constant, is alone compatible with the determinations, and affords 
results according in some measure with the deviations from a 
constant value observed in the various orders of spectra. 

J. S. G. T. 

The Arc Spectrum of Celtium. Jacques Babdet {Compi. 
rend., 1923, 176, 171 1—1712) .—A complete list is given of the 
wave-lengths of the lines of the arc spectrum of celtium, the 
material employed for the research being zirconium containing 
besides celtium only a trace of lead. The measurements were made 
over the r^ion comprised between 2300 and 3500 A. G. F. M. 

The Lories of Hafnium. August ^acek {Z, Physik, 1923, 
15, 31 — 32). — A hafnium preparation, a mixture of ha^um and 
zirconium oxides, has been used for the measurement of the i-series. 
The stronger lines have been measured by the absolute method. 
The values of A were a., 1566,14; tu, 1.576,70; pi, 1370,17; 
1323,6; Pa, 1349,1. W. E. G. 

Absorption in Iodine and Other Vapours. K. Vogt and 
J. Koenigsbueger {Z. Physik, 1923, 13, 292— 311).— The selective 
absorption, absorption bands, and lines of iodine vapour, of bromine 
and nitrogen peroxide vapours, have been measured over a range 
of temperatures, pressures, and thicknesses. The selective absorp- 
tion of iodine broadens with increase in temperature, the maximum 
retaining its position unchanged, but the amount of absorption 
being smaller at the higher temperatures. The selective and band 
absorption become fainter above 600'*, giving rise to a typical line 
spectrum. The selective and band absorption are to be ascribed 
to the molecule or to some condition peculiar to molecule formation. 
Beer’s law holds for iodine only up to thicknesses, STO'®. Experi- 
ments with bromine confirmed the limits of applicability of this 
law given by Ribaud. Addition of air increas^ the absorption 
slightly on the short wave-length side and to a considerable extent 
on the long wave-length side of the maximum. Calculation of 
the selective absorption and comparison with the experimental 
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values have been made, and better agreement is obtained on the 
short wavedei^h side than on the loi^ wave-length side of the 
maximum. The number of molecules taking part in the continuous 
absorption at any moment is 1 / 100 of the total present. The band 
spectrum of iodine at low densities possesses a channelled appear- 
ance, which disappears on raising the density. At high densities, 
the single absorption lines of bromine became broadened, as did 
also a number of iodine, bromine, and nitrogen peroxide lines when 
the density was increased by the addition of foreign gases. The 
cause of this widening is traced to the molecular collisions. The 
rotation Doppler- effect does not occur to an appreciable extent. 

W. E. G. 

The Absorption of Near Ultra-red Radiation by Carbon 
Dioxide. Jirifz6 6kubo {Sci. Rep. T6hoku Imp. Univ., 1923 

12, 39~-43) . — It is shown that in agreement with the results of 
Hertz (A., 1911, ii, 830) and of Bahr {A., 1913, ii, 6) the near ultra- 
red absorption spectrum of gaseous carbon dioxide comprises intense 
bands at 2'71 and 2-77 n and a somewhat weaker band at X 2‘61 fi. 
In addition, feebler maxima occur at XX 3*02, 2-99, 2'97, 2'93, 2*88 
2-84, 2’8l, 2'73, 2 67, 2‘63, 2*57, 2*53, 2*48, 2 44, 2'40, 2‘37, 2'34i 
and 2'29 p. These weaker maxima are not so prominent aa in the 
case of the spectra of diatomic molecules, e.y., hydrochloric acid. 

J. S, G. T. 

The Ultra-violet Absorption Spectra of Eugenol and fee- 
Eugenol. Gautha Thompson (T., 1923, 123, 1594—1597). 

Absorption Spectra of Sulphuric and Nitrated Solutions 
of Pbenantbroxazine and Fbenantbrazine. B. Fobbsti and 
R. Maetorelu {Qazzeila, 1923, 53, i, 262— 264).— Examination 
of the absorption spectra of sulphuric acid solutions, with and 
without addition of a nitrate, of phenanthroxazine and plien- 
anthrazine and of a mixture of 77*4 parts of the former with 22'6 
parts of the latter, confirms the results previously obtained (A., 

1922, i, 1062; ii, 524). Sulphuric acid solutions of phenanthrox- 
azine exhibit an absorption band at about 500 /ijix and an absorption 
decreasing continuously from the extreme red to about 560 /i/j. ; 
when nitrate is present, an intense absorption band is shown at 
about 575 fifi and a slight absorption in the violet. With phen- 
anthrazine, a sharp absorption band occurs at about 620 and a 
moderate absorption in the extreme violet ; when nitrate is present, 
the absorption begins at about 600 fxfi and increases rapidly towards 
the violet, culminating in a band at about 470 /i/i. Absorption 
curves deduced from photographs of the spectra are given. 

T. h. p. 

The Ultra-violet Absorption Spectra of Alkaloids of the 
iaoQuinoline Group. Narceine. Pierre Steiner {C(mpt. revd., 

1923, 176, 1379-1381; cf. Hartley, A,, 1885, 1174; Bobbie and 
Lauder, T., 1903, 83, 605). — The study of the ultra-violet absorption 
sj^ctrum by Henri’s method shows a large band the maxinnwa 
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of which Ues at X*=2707 A. vith a maximum absorption coefficient 
of €:s 9800, the minimum values being A=2539A. and «=8000. 
X diagram is given which shows the spectrum of narceine in com' 
parison with those of narcotine, opiamc acid, and hydrocotamine ; 
certain similanties in the curves are pointed out. It is stated that 
a fipectrographio estimation of 0t)5mg. of narceine in 2 c.c. of 
solvent may be effected. H. J. E. 

Phosphorescence caused by Active Nitrogen. W. Jevons 
[Mature, 1923, 111, 705 — 706; cf. Lewis, this vol, ii, 361). — ^In 
the course of an observation of the spectrum resulting from the 
introduction of aluminium chloride vapour into a stream of active 
nitrogen, it was noticed that after long exposure a solid deposit 
^as produced which exhibited a bright green fluorescence when 
brought into contact with active nitrogen some 'days later. 

A. A. E. 

Photochemical Studies. XVI. The Inapplicability of the 
Photoelectric Law to Photochemical Reactions. J, Plot- 
NiKOW (2. wiss. Pholochem., 1923, 22, U0“116).-“From a review 
of recent work on the subject, the author concludes that Einstein’s 
photoelectric law expressed by the equation 7nv^j2—hv, in which 
the symbols have the customary significance, is inapplicable to 
photochemical reactions (cf. A., 1922, ii, 248). J. S. G. T. 

The Photochemical Recomposition of Solid Substances. 

Albert Noyes, jun. {C&mpt. rend., 1923, 176, 1468— U70).~A 
theoretical paper in which Perrin’s radiation theory (A., 1919, 
ii, 177) is developed in the sense of a slight modification in dealing 
with solid substances! This modification is necessary as a certain 
amount of energy is required to separate the molecules and also 
to remove the products of the decomposition from the surface. 
The reaction velocity for a given frequency is represented by 
dxl^~kI{hv—hvQ), where I is the intensity of the light and Ava 
the ener^ used in separating the molecules from each other. If 
energy of several frequencies is used, the equation becomes dxidt— 
I/Pj'i— (Avg—Ai'o)-!' • • ■ “f 
Inhibition of the Photochemical Recomposition of Hydrogen 
Peroxide Solutions. H. William Theodore Anderson, jun., 
and Hugh Stott Taylor {J. Amer. Chem. Soc., 1923, 45, 1210— 
1217 ; cf. this vol., ii, 278). — Using the method previously described, 
the authors have investigated the decomposition of hydrogen 
peroxide by ultra-violet light in the presence of a number of in- 
organic acids, bases, and salts as inhibitors of the decomposition. 
The inhibition constant is given for perchloric, nitric, sulphuric, 
phosphoric, boric, and hydrochloric acids, sodium, pot^sium, 
ammonium, barium, ethylammonium, and phenylammonium 
Vdroxides, sodium, potassium, ammonium, and magnesium sul- 
pha!^, sodium and barium nitrates, potassium perchlorate, sodium 
nuoride and chloride, ammonium chloride and bromide, potassium 
chloride and bromide, and barium bromide. With the exception 
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of the nitrates, which show a weak absorption of li^t throughout 
the ultra*Yiolet, the substances are pra^ically diactimc to the 
incident radiation. The bases are found to be excellent inhibitors, 
the acids good inhibitors, and the bromides and chlorides moderately 
strong inhibitors, whilst all other inorganic compounds examined 
were found to be .without action. The inhibition was shown by 
neutral salt action to be a function of the concentration of the 
hydrogen-, chloride-, bromide-, and hydroxyl-ions. A tentative 
hypothesis of the mechanism of the action has been put forward 
which is based on an ionisation of the hydrogen peroxide, and the 
facts, which must be covered by any hypothesis of the action, have 
been enumerated. J. F. S. 

Reduction of Carbon Dioxide by Ultra-violet Light. H. A. 

Sfoeeb {J. Amer. Chem. jSoc., 1923, 46, 1184 — 1187). — ^The author 
discusses briefly the work of Usher and Pnestley (A., 1911, ii, 817), 
Stoklasa and Zdobnick^ (A., 1911, i, 178, 769), Berthelot and 
Gaudechon (A., 1910, i, 643), and Baly, Heilbron, and Barker 
{T., 1921, 119, 1025) on the action of ultra-violet light on carbon 
dioxide. The experiments have in many cases been repeated, but 
in no case has the production of formaldehyde been confirmed, 
Paracetaldehyde itself is shown to break up readily under the 
action of ultra-violet light, forming acetaldehyde and probably 
glycoilaldehyde, which at 60® readily passes into a hexose. Thus 
paracetaldehyde, far from being a protection against sugar form- 
ation, itself, quite independently of the presence of carbon dioxide, 
yields substances which reduce alkaline copper solutions. The 
author feels that in the publications named some essential condition 
or factor has been omitted in the description, or, failing this, a 
misinterpretation of experimental observations has occurred. 

J. F. S. 

Photochemistry of Potassium Permanganate. II. Ener- 
getics of the Photo-decomposition of Potassium Perman- 
ganate. E. K. Rideal and R. G. W. Norrish {Proc. Soy. Soc ., 
1923, [A], 103, 366— 382).— In continuation of previous work 
(this vol, ii, 362), the authors have investigated the absorption 
spectrum of a 0*01 ^-solution of potassium permanganate, more 
especially in the ultra-violet, in order to determine the wave- 
length of the light effecting the decomposition of potassium ]^r- 
manganate, and to test the validity of Einstein’s photochemical 
law in this connexion. In the absorption spectrum, a band occuircd 
between X\380 and 270 /if*, with ite head at X313/i./i, whilst 
beyond X 260 /t/t a second band commenced. The visible radiations 
of the mercury-vapour spectrum were not appreciably effective in 
decomposing potassium permanganate, and it is considered tlia 
^,he line at X 3128 A. is principally responsible for the photo-decom- 
po^i^ion by mercury-vapour fight. A^uming that the only photo- 
active "line is at X 3128 A. and that the coefficient of absorptionfor 
green ari^ yellow fight is the same as for the ultra-violet light, it 
is shown that two quanta are probably concerned in the pho o- 
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dwm^ition of the pennanganate-ion. It waa found that 
mixtuies of potoium pemanganate and oxaKc acid were much 
more sensitive to ultra-violet light than to visible light The 
meohamra of the photo-decomposition are discussed from the 
^mt of view of atomic structure suggested by Kossel, Lewis, and 

J. S. G. T. 

Tartrates. V. Volmab (Gomp(. 
mi., laid, 176 , 146^1467 ; cf. this vol., ii, 279).— Solution 

1 *'*® corresponding compounds 

of arsenic bismuth, copper, and iron undeigo decompositteron 
exposure to ultra-TOlet light with liberation of the^tal the 

™mr"Tbf“* produced in the case of the bismuth com- 
pound. The simple salts of the same metals, both organic and 
inorgamc, are quite stable under similar conditions. The conclusion 
^ heavy metal in the tartrates occupies a position 

m the module in ^ordance with the constitution attributed to 
Potoium borotartiate furnishes an excepting 

nnt ^ Lfi to due to the fact that it appeals to 

k, not a d 0 finit 6 compound^ but a mixture, H J E 

The C^ture of Electrons by Swiftly Moving n-Particles 

Bekqbn Davis (Naiure, 1923, 111, 706).-Thrfailure of m 
X^ twT^®tf of ionising a molecule, or immediately 

due to the high velocity of the a-particle. When its velocitv has 
Men from 20'6x I0» cm./sec. to 8-2xlOS cm./sec. one electon is 

1 Sen’ uf TbeT® ^ ‘he second electron 

Into the f /“i® ™ ^le'^ron 

t»Mg into the .ff-ring of (a) a doubly charged a-particle, and (6) one 

Sivelv® oharge are ralculated to be 6-2 and 3-2 x 10« cm. sec., 

‘8 therefore suggested that if the *-particle is 
the K ring toe®e W-/ Steater than that of the fall of an electron into 

mbinZn Tn ^ and ofeet a 

Zu r f’ *-roys. of whatever initial velocitv 

hould capture the first and second electrons at the same velocity 

A. A. E. 

Uranium Solu- 

or unanation Measurements. P LuDEwra and p 

bOBEaNSER {Z. Pkmk 192^ 

i^aefulnes^ nf A* * 28^291),— The constancy and 

for the determSli^*^ uranium as standards 


prepared in the^fw^^p V'" * ?®ries of uranium solutions 

with thp T? * L Radium Institute agreed within O-S®/ 

-Wch ^ 

n IS transferred to the ionisation chamber does not play 

17 * 
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any part. The radium and uranium solutions showed no deterior. 
ation when tested over a period of twelve months. accuracy 
of this method is about 1%. E. G, 

Electrolytic Dissociation of Hydrogen Selenide and 
Hydrogen Telluride. db Hlasko {/. Ckim, Phys.^ 1923, 20, 
167— 172).“-The electrical conductivity of sodium hydroselenide 
has been determined at 25® in an atmosphere of hydrogen and the 
following values of the molecular conductivity have been found, 
him 112. hsm 115. “«1 /"i«oo 

is deduced as 120-5, and since at this temperature the sodium 
ion has the value =50, the value of is about 70. Using 
the same method and apparatus, the electrical conductivity of 
solutions of hydrogen selenide has been measured at 25® in an 
atmosphere of hydrogen. The following data are recorded i 0‘LY 
;.=17*9, k=1*79xiA a=0-0424, iit-a2/(l-«)t^=i-88xl0^; 
0*0249i^, a=35*3, k^^S-SOxIO*^, a=0’0836, £=1-90x10'*; 
0-0137iV, tt=46-0, k=6-54x 1(H, a=0-1091, £=U88xlO-*; 
0‘00817£, /i=59-5, k=4*86x 10'^, a=01410, £=1*86 X 10“^, the: 
mean value of the ionisation constant, £, being 1 '88x10^. A 
similar series of measurements has been made for hydrogen telluride 
solutions at 18®. The following data are recorded ; 0'093£, 
K==5*24xl0-3, a=0-148, 0*0667A' 

u=63 k=4'215x 10 ^ a--0- 166, £=2-23 XlO-^ 0-06173£, 
K=4-061Xl(r«, a-0’174, £-2-26 XlOr*; 0-06024£, ^=67,.= 
4-061x10-8, a=0-176, £=2-26x10^8; 0-03442£, /i=85-5, 
2-942 xlO'8, a=0*225, £=2-22x10^; 0-02326i\^, /i=107*5, «= 
2-497xi(r^ a=0'283, £=2-59x10-3, 001186£, ft=136, k=1-607x 
m (x-0-360, £-2-50x10-3, 0-00278£, /i=208-5, >c=5-79xl(r*, 
a— 0-549, £=1-80 x 10"3. The mean value of the dissociation con- 
stant is 2* 27 X 10-3. According to thjB present experiments, hydrogen 
telluride is a stronger acid than hydrogen fluoride. The increase 
in the strength of the hydrogen acids of the elements of group 
thus increases rapidly with increasing atomic weight, as k sh^n 
by the dissociation constants of these substances thus . HgO, K~ 
O-64X10-W HgS, £=0-91xl(r’, H^Se, £=l-88xlO-^, H/re, A= 
2-27x10-3. 

The Question of Unipolar Conductivity of Metallic Sul- 
phides. The Investigation of the metrical Properties of 
Silver Sulphide and Cuprous Sulphide. Geobgi GBiGOSE-j 
viTSCH Urazov (J. Muss. Phys. Chem. .5oc., 1919, 51, J 

The conductivities of silver sulphide and cuprous sulphide ^’ere^ 
investigated at different temperatures, using an alternating currentj 
The samples investigated were prepared synthetically t^ng grcaj 
precautions to ensure their uniformity, etc. It is shoira m 
the conductivity of these sulphides changes with temperature J 
accordance with the formula A*=AoXe**. The pre^noe of exc^ 
of either metal or sulphur greatly increases the conductivity oi uj 
sulphides, particularly the presence of sulphur in cupro^ sulpg 
The transition points of the different modification of the BUlpUiuej 
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are clearly ahown on the conductivity curves. Both sulphides are 
shown to decompose into their components under the influence 
of a direct current, as evidenced by the isolation of the components 
at the electrodes and the detection of a considerable back 

a. A. R. K. 

The Critical and Dissociation Potentials of Hydr<^;en. 

A. B. Olson and George Glockler {Proc. l!iaU Acad, d'ct,, 1923, 
9, 122 — 126). — An apparatus is described for the measurement of 
the current voltage curves. The dissociation potential of hydrogen 
is found to be 3’16 volts. Values are obtained for the dissociation 
potentials of five members of the Lyman series. Breaks on the 
current voltage curves, corrected for the dissociation voltage, 3*16 
volts are recorded at 11*98, 12*68, 12*98, 13*14, and 13*24 volts, and 
these are in good agreement for the calculated values of the Lyman 
series. In addition, three breaks occur at 14*86, 15*35, and 15*62 
volts, which are ascribed to the hydrogen molecule. 

W. E. G. 

Lmninous Dischai^e in Bromine. A Possihle Determina- 
ion of the Ionisation Potential of Bromine. W. Albert 
ffOYES, jun. (J. Amr. CAem. Soc,, 1923, 45, 1192—1195).— Using 
practically the same apparatus and method as was previously 
jmployed in the investigation of the luminous discharge in iodine 
[this vol., ii, 209), the ionisation potential of bromine is found to 
be I2*oi:0*6 volte. The fact that for tubes of a given length 
approximately the same multiple of the ionisation potential of 
bromine m of iodine was obtained is accounted for by the higher 
beat of dissociation of bromine, the molecules having little or no 
electron affinity. The higher electron affinity of bromine would 
thus be counterbalanced by a lower concentration of the mon- 
atomic gas. The facts agr^ with the work of Gibson and Noyes 
on the sparking potentials in gases (A., 1922, ii, 812). J, F. k 

The Ionising Potentials of Nitrogen and Hydrogen. H. D. 

Smyth {Nature, 1923, 111, 810; cf. Proc. Poy. Soc., 1922, [A], 102, 
283}.— In the case of nitrogen, the three critical potentials, 16*9, 
241^:1*0, and 27*7d:l'0 volte, are interpreted as corresponding 
respectively to the transitions Ng ^ Ng 

^•f2e~ ; and Ng ^ 2N^-|“2e^. If this is correct, the first ionising 
potential of atomic nitrogen is about 11 volts, and the second 
about 18 volte. The ionisation of molecular hydrogen in the 
neighbourhood of 16*5 volte does not appear usually to be accom- 
panied by dissociation. A. A. E. 

Collodion Membrane for Liquid Junctions. Harold A. 
fALEs and Mortimer J. Stammelman {J, Amr. Chem , Soc.y 1923, 
w, 1271— 1272).— With the object of preventing the mechanical 
'ntermiiing of one liquid with another during the measurement 
01 hydrogen-ion concentrations by the E.M.F. method, the authors 
wve covered the ends of the electrode vessels with a film of collodion. 
1*06 membrane is best produced by allowing some collodion to 



ii. 456 


ABSTRACTS OF CHEMICAL PAPERS. 


evaporate in the air until it becomes thick and then ^pping the 
end of the syphon tube of the electrode vessel into it, withdrawing, 
and allowing the collodion to dry. This process is repeats several 
times. The membrane may only be used when the ooll^on is 
equally permeable to all the ions in the solutions used. ^ If this is 
not the case, large potential differences will be set up owing to the 
setting up of the ^‘Donnan equilibria”; measurements given in 
the paper show that very constant E.M,F . measurement can be 
obtained with this device. F, S. 


Calculation of Isoelectric Points. P. A, Lbvenb and Hbkbv 
S. SiMM3 (J. Biol. Chem., 1923, 55, 801— 813).— On the assumption 
that the ionisation of each acidic and basic group in a poly-acidic, 
poly-basic amphoteric substance takes place independently of the 
degree of ionisation of other groups in the molMule, the following 
approximate formula has been deduced for the isoelectric point of 
the ampholyte : The accurate expr^ion 

is also given in the original. Since the values of the dissociation 
constants of the weaker acidic and basic groups are negligible in 
comparison with those of the strongest, the above for mula may be 
simplified, without much error, to l^VKajKb . Kw, in which 
and Ki, represent the dissociation constants of the strongest acidic 
and basic groups, respectively. The latter formula is identical 
with the one usually employed for the calculation of the isoelectric 
point of a monoacidic, monobasic ampholyte.^ Using the above 
expressions for the calculation of the isoelectric point of aspmtic 
acid, the value Pi=:2*76 was obtained in each case. K, S. 


Transport Numbers of Sodium and Potassium in Mixed 
Chloride Solution. R. F. Schneider and S. A. Bealey [J. 
Amer. Chem. Soc., 1923, 45, 1121-U34).-The transport numbers 
of sodium and potassium and the transport ratio have been deter- 
mined in mixtures of the chlorides of these metals in solutions 
varying in concentration from O'lN to 1-6A. The r^io of the 
molecular concentration of the two salts w^yariedfrom 3KG1 : 
to IKCl : 3NaCl. The equivalent conductivity of the mixtures ha^ 
also been determined. The ionic conductivities have been calculated 
from the transport numbers and the equivalent conductmties of 
the different solutions examined. The results show f^at the solu^ 
lions are highly complex and in no way in acco^ with the Ghosn 
hypothesis of complete dissociation. The mobility 
ion at a total concentration of *02^ and a ratio of 3K01 : l-Wac 
has been shown to be practically zero. The deviations between 
the calculated values and the experimental values of the 
ratios are not due to hydration of the ions alone, but must be 
al^ to the formation of complexes in solution. The 
Mm well with those of Smith and Ball (A., 1917, 24 ) a 

Smith and Webb (A., 1920, ii, 361), in which they found that tne 
sodium-ion fraction increases with increase in total . 

above 0*2A. Below this concentration, the sodium-ion ira 

fiArt-Poacaa wifK rAflnpof till that of the Dotassium-iott. 
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A., 1921, ii, 662. Various explanations of the behaviour observed 
are discussed. J, F. S. 

Production of Sulphuric Acid and Saturn Hydroxide by 
Electrolysie of Sodium Sulphate. K. %. Watson (J. Soc. 
CheUfi- Ind., 1923, 42, 251“252t), — B y the electrolysis of 40% 
aqueoVB sodium sulphate solution, employing a platinum, iron, or 
copper cathode and a platinum, lead, or carbon anode, a current 
density of about 4 amperes per sq. dcm„ and a potential difference 
between the electrodes of about 5 volts, starting the electrolysis at 
about 30° and allowing the temperature to rise to about 40°, con- 
version into sodium hydroxide and sulphuric acid can be effected 
with a current efficiency of about 90%, and an energy efficiency of 
about 50%, provided electrolysis is not carried beyond an averse 
conversion of about 25%. Nearly all the sodium sulphate may be 
crystallised out of the alkaline liquor, leaving sodium hydroxide 
in the mother-liquor nearly pure, and sodium hydrogen sulphate 
may be similarly obtained from the acid liquor. Sulphuric acid 
is best produced from the sodium hydrogen sulphate by distillation. 

J. S. G. T. 

Electrochemical Propertiee of Bismuth and Antimony in 
Alkaline Ration. G. Gbube and F. Schweioabdt [Z. Elektro^ 
chenin 1^> 29, 257 — 264). — The behaviour of bismuth and anti- 
mony employed as anode in solutions of sodium hydroxide and 
potakium hydroxide has been investigated. Both bismuth and 
antimony dissolve anodically in the form of tervaient ions in strong 
alkali solution. Thus, as much as 1 g. of bismuth may be dis- 
solved in 1 litre of concentrated alkali hydroxide solution, with the 
formation of an alkali bismuthite. The anode then becomes 
passive and covered with coloured higher oxides of bismuth. In 
the case of antimony, concentrated solutions of potassium anti- 
monite may be obtamed in this manner without the anode being 
rendered passive. Passivity of the antimony anode results, how- 
ever, if the current density exceeds 7-5 amperes per sq. dcm., and 
the anode then becomes covered with a white non-conducting 
layer of oxide. A solution of potassium antimonite is a strong 
reducing agent and readily absorbs oxygen from the air. The 
process of its electrolytic oxidation at a polished platinum electrode 
is not, however, reversible, and it is shown that production of 
potassium antimonate in this manner is effected, not by a direct 
^ process of anodic oxidation, but owing to the oxidising action of 
oxygen evolved in the form of gas at the electrode. The electrode 
potential, c, of antimony in a lOA-solution of potassium hydroxide 
at 20°, the process of solution being represented by Sb-j-40H'-f 
3@— ^Sb0j'-f2H20, is given by f=— 0-675-|-0-068/3iogC3bo»'. 
For the oxidation process to antimonate, the corresponding equation 
is SbO2'4-2OH'-|-20 -^Sb08'd-H20, and the value of c is given 
by c=-0-589-f 0*058 log (CsbO//csbO,')/2- The value of the elec- 
trode potential of antimony in a solution containing 1 g. ion of 
SbOj' in lOi^^-potassium hy^xide solution is —0*641 volt. The 
value of the antimonite-antimonate potential difference is reduced 
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as the alkalinity of the solution is increased, and is determined by 
the OH' concentration of the solution. J. S. G. T. 

Thennostats. A.^Tun {J. Chim, Phy$., 1923, 20, 132—166),— 
A general discussion on the erection of thermostats. A method ia 
described whereby a thermostat having several ranges may be 
constructed. J- J’* S- 

Critical Quantities. W. Herz and Ebekhabd Nkukibch 
(Z. physikal, Chem.y 1923, 104, 433--t50).— The authors record a 
number of determinations of critical temperature, density, and 
pressure. These include the following; chloroform, ta=262-5± 
0-2®, dc 0496; diethyl amine, to 223•8i0•2^ 0*243; tdethyb 

amide, t, 262•2±0•2^ d, 0*257; acetone, U 236-6±0-2^ d, 0-252; 
methyl sulphide. 229-0i0'2®, 0-301 ; ethyl bromide, te 230*8± 

0-2“, de 0-507; w-butyl alcohol, 484 ±0-5 atm.; pyridine 

Pc 60-0±0-5 atm., phenol, Pe 60-5±0-5 atm.; o-cresol, p^ 494± 
0-5 atm.; p-cresol, Pc SO-S^O-S atm.; ethyl bromide, p^ 61 -5^ 
0*5 atm. ; monomethylaniline, 6l*3rb0-6 atm. The values have 
been used for testing some of the numerous formulae connecting 
these values with other physical properties. J. F. S. 

Thermal Data relating to Condensed Hydrogen. Eranz 
Simon and Fritz Lange (Z. Physik, 1923, 15, 312— 321).— A 
comparatively simple form of thermostat for attaining, by the 
use of liquid hydrogen, temperatures down to 9® abs. is described, 
and its application to determine thermal data relating to liquid 
and solid hydrogen detailed. The authors find that the molecular 
heat of solid hydrogen can be expressed in terms of the absolute 
temperature by means of a single Debye function, taking pv=:91, 
the limit of error being ±1*5%. The result indicates that solid 
hydrogen must be considered thermally as monatomic. Within 
the same limit of error, the molecular heat of liquid hydrogen 
between 15*^ and 19® abs. is expressed in terms of the absolute 
temperature T by 0*33±0-206T. The molecular heat of fusion 
is 28-0±0*l5 cals., and the molecular heat of evaporation of 
liquid hydrogen between 14° and 20® abs. is represented by 
219-7—0*27 (T-16-6)2±M cals. J. S. G. T. 


The Chemical Constant of Hydrc^en. Franz Simon (Z. 
Physik, 1923, 15, 307— 311). —Thermal data relating to solid 
hydrogen determined by Simon and Lange (cf. preceding attract) 
are applied to calculate the value of the chemical constant of 
hydrogen. The value so calculated for C is — l*lli±0-030 which 
leads to the value (7o(=C'-l-5 log if)-l*567 ±0-030, which ia in 
close agreement with the theoretical value, Co^—l’SSS. Values 
of the vapour pressure of solid hydrogen in cm, of mercury between 
7® and 13-94® abs. are calculated by means of the formula log 


-^^+2-5 log 

10-ii7^±0*7700, where T is the absolute temperature and ^ (91) 


tiie Debye function taking 91. 


J. S. G. T, 



GXHSBAL AlTD PHTSIOiL OEEBOSTRT. U. 459 

loflaBZice of Surfaco Tension oa BSelting and Freezing. 

Ernst Bib {Z. physikal, Ckem,, 1923, 104, 364— 562).— A theoretical 
paper in which, after a general survey of the influence of surface 
tension on the melting and freezing points, «it is shown that the 
thermodynamic investigations of Pavlov (A., 1909, ii, 19, 295; 
1910, ii, 1033) on this subject are untenable. The influence of 
surface tension on the melting point has been developed thermo- 
dynamically, and formulas have been deduced showing the change 
in melting point. One of these has the form TK—TQ=^2S2>z,TJs^r, 
where Tg is the melting point when the surface tension is taken 
into account, Tq when the surface tension is neglected, the 

free energy per unit surface at the interface liquid solid, Sj is the 
density of the solid phase, q, the latent heat of fusion, and r the 
radius of curvature of the solid particle. It is shown that a liq^uid 
may be supercooled, but only in exceptional cases may a solid 
be superheated. The indefiniteness of the melting point of amor- 
phous substances, and particularly of crypto-CTystalline substances, 
is explained by the variation of the size of the particles. A new 
hypothesis of the structure of glasses is put forward, which differs 
from that put forward by Tammann (“ Metallographie,” Leipzig, 
1914). The points of difference in the two hypotheses are dis- 
cussed, and an experimental method of deciding between the two 
hypotheses is indicated. J. F. S, 

Theory of Electrolytes. Lowering of the Freezing Point 
and Related Phenomena. P. Debye and E. Httckel {PhysiJcal, 
Z.f 1923, 24, 185 — 206). — A mathematical paper in which the 
authors discuss the physico-chemical properties of electrolytes in 
connexion with the theory of electrolytes. Among other results, 
the following statements are arrived at. 1. For all electrolytes 
in low concentrations the percentage divergence of the lowering 
of the freezing point from the classical value is proportional to 
the square root of the concentration. 2. If the dis^lved molecule 
dissociates into Vi . . ,v, ions of different kinds with valencies 
Zi.. . Zg, then for dilute solutions the percentage divergence of the 
lowering of the freezing point from the classical value is propor- 
tional to a valency factor w, where 3. For 

dilute solutions, the percentage divergence of the lowering of the 
freezing point from the classical value is inversely proportional to 
the three halves power of the dielectric constant of the solvent. 
These three statements represent limiting conditions. The authors 
are of the opinion that their calculations fully confirm the hypo- 
thesis that the strong electrolytes are completely ionised in solution. 

J. F. S. 

Fused Salts. II W. Herz {Z. Elektrochem., 1923, 29, 274- 
278; cf. A., 1922, ii, 739). — Using Stefan’s formula for the internal 
pressure of a liquid expressed in terms of the latent heat of evapor- 
ation and the specific volume of the liquid, values are deduced for 
^^/^pective internal pressures of the fused halide salts of lithium, 
sodium, potassium, rubidium, and c®sium. The values range 
irom 7,6^ atmospheres in the case of rubidium iodide to 59,800 
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fttmosph^rfift for lithiuni fluorido. Offisium lod^do is tho only 
exception to the rule that the value of the internal preesure de- 
creases with increase of atomic wei^t of either the alkali or halide 
constituent of the salt, the value in this case being too high to 
codorm with the rule. Values of the diameters of moleculk of 
the respective fused salts, calculated by means of Ostwald’s formula, 
range from 0-23 X 10 ® cm. in the case of lithium fluoride to 0-66 x 
10~® cm. for csesium bromide. The values, generally, are of the 
order of one-half or one-third those calculated by Lorenz. The 
product of the coefficients of thermal expansion of the fused salts 
and their respective boiling points on the absolute scale is very 
approximately a constant. Values of the respective critical 
pressures of the fused salts calculated by the application of Walden's 
formula (A., 1909, ii, 547) must be regarded only as lower limits, 
as molecular association occurs in the fused salts. J, S. G. T. 


Vapour Pressure and Density of Sodium Chloride Solutions. 

W. R. Bousfield and C. Elspeth Bousfield {Proc. Roy. 8oc., 
1923, [A]y 103, 429 — 443). — Standard values of the respective 
vapour pressures and densities of aqueous solutions of sodium 
chloride at 18° are given for the whole range of possible concen- 
trations, viz., 0 — 26% of sodium chloride by weight. P denoting 
the percentage of sodium chloride, p the vapour pressure of water 
at 18°, taken as 15-383 mm. of mercury, and the lowering of 
vapour pressure due to solution of sodium chloride, the authors 
find : ioT P ~ 26-05 to 22-45, 8p/p = 0-0363 + 0-00694P -f- 
0-0001434P2; for P==22-45 to 14-90, 8p/p==0-0263+0-0016P| 
0-0002576P2; for 14-90 to 6-92, Sp/p=0-005l-h0 00437P+ 
0-0001666P2; for P-5-55 to 1-40, Sp/p-0 00613P-hO-000012?2 
The values of the density, Pjg, of the solutions at 18° are given by 
the relation Pjg=0-99862+0-007112P-h0-0000168P2, correctly to 
within ±0-00002. A simple method, for the determination of 
approximate values of the molecular weights of substances, based 
on the result that for values of P between 1 and 6%, the values 
of dp Ip and of P are nearly proportional to is described. 

J. S. G. T. 


Polysaccharides. XIX. The Heats of Combtistion of the 
Carbohydrates. P, Kabrer and W. Eioroni (Helv. Chim. Acta, * 
1923, 6, 396-^1; cf. A., 1922, i, 1119).— The heat of combus 
tion of lactose has been redetermined, and the value found, 3948 
caL, agrees well with those for maltose (3949), cellobiose (3944), 
and sucrose (3945). The values found for lactose acetate (4466) 
and for sucrose octa-acetate (4472) agree well with the calculated 
value, 4465, for the octa-aeetates of the disaccharides. The heat 
of combustion of anhydrous galactose found, 3720 to 3723-8, js 
about 20 cal. lower than the values for dextrose and laevulose,' 
possibly on account of the difficulty of obtaining it quite free from 
water. The value found for galactose penta-aoetate (4422-5) is, how- 
ever, practically identical with that of glucose penta-acetate (4424-.’)}. 
The heat of combustion of Isevoglucosantriacetate, 4530-5, 
well with the value calculated ^m that of lavc^lucosan, 4o3o. 
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Glucoee-«p-anljy^de-3 : 5 : 6'triacetate gave the value 4594*8, 
in acooidwce with the rule that a-anhydrides have higher heate 
of combustion. The heat of combustion of glucosan should show 
whether or no it is an a'anhydride, but attempts to obtain it in 
a pure crystalline condition suitable for the work by the dehydration 
of dextrose were not suct^ssful. The heats of combustion do not 
support the opinion of Haworth and Law (T., 1916, 109, 1314) 
that Icevulose and sucrose contain an ethylene oxide group. 

The heat of combustion of rhamnose is 4379 cal; rhamnose 
triacetate, 4664*8 cal. {calc. 4643); arabinose, 3731 cal; xylose, 
3735 cal; xylan, 4242*8 cal; :i^lan diacetate, 4548 to 4535 cal 
The value for xylan calculated from xylose is 4260 cal and from 
xylan diacetate 4266 cal, so the value found is evidently too low, 
probably on account of impurity in the xylan used for the deter- 
mination. E. H. R. 

Free Energy and Heat of Formation of Zinc Iodide. T. J. 

Webb [J. Physical Chem.y 1923, 27, 448 — 454). — With the object 
of determining the heat of formation of zinc iodide and with the 
further object of testing the Nemst heat theorem, the author has 
measured the E.M.F. of the cell ZnHg(iO%)]Znl 2 (aat)||AgI. Ag 
at 25° and 18°. The decrease of the free energy and the temperature 
coefficient of the free energy have been calculated from the E.M.F. 
measurements. The E.M.F. of the cell is found to be 0*39872 
volt at 25“ and 0*39938 volt at 18°, and the temperature coefficient 
-0*000094 volt/degree, which gives the value 19*7 Cal. as the heat 
of the reaction Zn-f2AgI=Znl2-f2Ag. Since the heat of form- 
ation of two molecules of silver iodide is 30*2 Cal, the heat of 
formation of zinc iodide is 49*9 Cal A direct calorimetric deter- 
mination of the heat of formation of zinc iodide has b^n carried 
out and the value 49*8 Cal. obtained. The heat of solution of 
zinc iodide is found to be ll*6ri:0*3 Cal, J. F. S, 

The Heat of Formation of some Isomorphous Mixtures 
ol Organic Compounds. N. N. Nagobnov (J. Puss. Pkys. 
Chem. Soc., 1919, 51, 301— 310).— The heats of formation of the 
following pairs of oiganic compounds which are known to form 
isomorphous mixtures were determined : chlorocinnamaldehyde 
and bromooinnamaldehyde ; p-dichloro- and p-dibromo-benzenes ; 
and p-dichloro- and p-chloroiodo -benzenes. The method of in- 
vestigation consisted in observing the difference in the heat of' 
solution in benzene of the isomorphous mixtures (prepared by 
melting together the components and subsequently powdering the 
fused mass) and ordinary mixtures of the compounds in question. 
It is shown that these isomorphous mixtures, like those of inor- 
ganic salts, are produced with absorption of heat which is least 
in the first pair of substances, the mixture of which shows a liquidus 
curve above the straight line joining their melting point {Kiister, 
A., 1892, 396) ; it is greatest in the third pair of substances the 
mixture of wliich shows a liquidus curve passing through a mini- 
mum below the melting point of the more fusible oomponent 
(A., 1911, i, 27). The system naphthalene-m-dinitrobenzene 
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which forms a definite compound was also investigated, and it is 
shown that when the components are melted together in the correct 
proportions the heat of solution of the product differs from that 
of a mechanical mixture; the compound is, however, completely 
dissociated in benzene solution ; the heat of formation of the com< 
pound is —165 cal. The system naphthalene-^-dibromobenzene, 
which merely forms a eutectic corresponding with 40% naphthalene, 
was investigated for comparison ; the formation of the eutectic is 
found to be unaccompanied by any absorption of heat. 

G. A. R. K. 

Some Density Determinations. A, C. Eoerton and W. B. 
Lee {Proc. Roy. 8oc., 1923, [A], 103, 487 — 499). — The accuracy 
of the Archimedes method of determining densities is increased 
by using certain mobile and heavy organic liquids such as ethylene 
dibromide and carbon tetrachloride, which reduce air- bubble 
difficulties and damping. The re.spective boiling points, at 760 mm. 
pressure, of ethylene dibromide and carbon tetrachloride were 
found to be 131*65i0‘l“ and 76‘7di0'l®, The following values 
were found for the density of ethylene dibromide at the various 
temperatures specified: 15*68®, 2*188632; 16*26®, 2*187440; 

16*87®, 2*186211; 17*33®, 2*185210; 17*79®, 2*184333; 18*29®, 
2-183243; 18*95®, 2*181847; 19*51®, 2*180750. The results are 
probably correct to within 0*000006. Corresponding results for 
carbon tetrachloride were obtained as follows: 16*67®, 1*60258; 
16*10®, 1*60182; 16*49®, 1-60100; 17*15M*59982; 17*75®, 1*59834; 
18*26®, 1*59753 ; and are probably correct to 0*00005. A method 
of preparing a sample of lead or cadmium suitable for the deter- 
mination of density, and involving filtering, casting, and heating 
the metal in a vacuum is described. From nine determinations on 
three different samples of metal, the density of lead at 20® was 
found to he 11-3437, correct to 1 part in 100,000 parts. Values 
of the density of uranium lead, determined at 16*3®, were 11*2957 
and 11*2962, corresponding with an atomic weight of the metal 
equal to 206*26. The value of the density of cadmium was found 
to be influenced by the treatment the metal had undergone. 
Values determined at 16*3® ranged from 8*6435 to 8*6557. Values, 
consistent to within 1 part in 20,000, were obtained by employing 
^ 1*5 g. of the metal. J. S. G. T. 

The Pressure of Gaseous Mixtures. I. Masson and L. G. F. 
Doixet {Ptoc. R(yy. Soc.^ 1923, [A], 103, 624r— 638),— With a view 
to determine the validity or otherwise of the laws of additive 
volumes and pressures in the ease of binary mixtures of gases, 
the authors have investigated the isothermal behaviour at 25® oi 
mixtures of ethylene, argon, and oxygen at pressures up to 125 
atmospheres. The results indicate that the volume of an argon- 
eth^ene mixture is usually markedly greater than the sum of 
the separate volumes, all being measured at the same pressure. 
The maximum relative difference occurs at a mixture-pressure of 
about 76 atmospheres. With a fixed mixture-pressure there is a 
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particuiar molecular ratio for which the difiercnoe attains a maxi- 
0 am positive value. This optimum ratio depends on the mixture- 
pressure and varies between about 75 and 45 molecule of ethylene%. 
Mixtures rich in ethylene and measured at the higher pressures 
approach the additive volume more nearly and eventually the 
volume-differences become negative. In the case of argon-oxygen 
0 ixture 8 , a very small positive difference in total volume is found. 
When oxygen is mixed with ethylene, the volume differences are 
slightly larger than those occurring in the case of argon-ethylene 
mixtures. In the case of argon-ethylene mixtures rich in ethylene 
and under high pressures, the total pressure is greater than the 
gum of those of the constituents taken separately. At moderate 
densities, where the mixtures are less rich in ethylene or under 
lower pressures, the pressure of the mixture is less than the additive 
value. In the case of ai^on-oxygen mixtures, the deviations 
from the additive value of the pressure are much smaller than those 
characterising the ethylene-argon mixtures, and their sign is that 
of a cohesion effect, tending towards an upper limit. With oxygen- 
ethylene mixtures, the deviations of pressures approximate to 
those of the corresponding aigon-ethylene mixtures. The maxi- 
mum decrease from the additive value occurs at an optimum 
molecular composition of 50 — 60% of ethylene. The results 
indicate that whilst both the law of additive volumes and the law 
of additive pressures are invalid, the former is the more inaccurate. 
The latter fails because it neglects the fact that the space in which 
each gas is enclosed is already partly filled by molecules of the other, 
and because no allowance is made for the mutual attraction between 
molecules of one constituent and those of the other. The attrac- 
tions of oxygen and argon molecules for ethylene molecules are 
substantially the same. Assuming that internal pressure or cohe- 
sion in a gas of moderate density is due partly to the formation of 
molecular aggregates of varying complexity, the authors conclude 
that at the ordinary temperature these complexes are in reversible 
equilibrium with their original constituents. Regarded from the 
point of view of the current electronic theory of molecular structure, 
it would appear that molecular cohesion between any two gases 
would be that of the gas or gases of the argon group the electronic 
configurations of which the gases simulate. J. S. G. T. 

The Viscosity of Lubricating Oils at Low Temperatures. 

Masatoshi Okochi and Masaichi Majima [Uihmgaku Kenkyujo 
1923, 2, 23 — 37). — The viscosity was measured by passing 
the oil through a glass capillary (10 cm, long) by the aid of suction 
or of compressed air, at temperatures varying from 27® to —18°. 
JYom the data, the viscosities were calculated by the formula : 

. (P^— P<), where P=radius of the capillary, F= 
volume of oil flowing through the capillary, f:=length of the capillary, 
and Pg and P<= pressures of the oil at the exit and entrance of the 
capillary. The results were given in tables and diagrams. The 
oils used for the investigation were as follows : ( 1 ) rape seed-, 
(2) gingell-, (3) refined rape seed-, (4) camellia-, (5) mobile-, 
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( 6 ) soja bean*, (7) spindle-, ( 8 ) whale-, (9) olive-, and (10) machine- 
oils, ( 11 ) petroleum, ( 12 ) liquid paraffin, and . some mixtures. 
The increase of viscosity owing to the decrease of temperature 
is almost expressed by hyperbola; the formula 17 — (a/T— is 
proposed, where oc, a, and b are constants. The values of 17 calculated 
from the formula are almost identical with the experimental figures. 
But in (2), ( 6 ), and ( 8 ), they do not coincide at low temwratures, 
and some critical temperatures were observed, due to the formation 
of solid particles. The increase of r) of petroleum by lowering the 
temperature is very small, and 1 / with other oils is decreased by 
addition of petroleum. K. K. 

Sorption Capacity of Carbon. J. B, Firth {J. Soc, Chem. 
Ink., 1923, 42, 242 — 244t). — The author has investigated the 
sorptive power and catalytic activity of carbon prepared in various 
ways . Six different varieties of carbon were prepared and examined. 
(1) Sucrose was carbonised at as low a temperature as possible 
and the product purified; ( 2 ) material obtained as above was 
heated in a vacuum for two hours at 600®; (3) material as in ( 1 ) 
was heated at 900® for two hours in a vacuum ; (4) a solution of 
100 g. of sucrose in 100 c.c. of water was mixed with 50 g. of zinc 
chloride in 100 c.c. of water, evaporated to diyness, and carbonised. 
The material was purified with hydrochloric acid and washed until 
all chloride had been removed, dried, and heated in a vacuum at 
600® for two hours; (5) fifty g. of zinc chloride were melted and 
100 g. of sucrose slowly added ; the resulting carbon was purified ; 
( 6 ) fifty g. of pure kieselguhr were made into a paste with a con- 
centrated solution of sucrose, dried, and carbonised. The six 
forms were then treated with 25 c.c. of .A^/lO-iodine solution and 
the amount sorbed determined after five minutes, thirty minutes, 
two hours, and twenty-four hours. The results show that the 
activity is much improved by heat treatment and by the mixing 
with kieselguhr and zinc chlorides. The catalytic activity of 
varieties (1), (2), and (3) was compared by measuring the decom- 
position of hydrogen peroxide at 18® in the presence of these sub- 
stances. The results show that the catalytic activity is increased 
by heat treatment and that the activity gradually decreases as 
the reaction progresses. On keeping, the activity of the carbon 
appears to decay, and the decay becomes more permanent the 
longer the carbon is preserved. The increased activity is attri- 
buted by the author to the breaking down of complex carbon 
molecules into something simpler and so increasing the attractive 
force. ' J. F. S. 

Adsorption by Activated Sv^ar Charcoal. II. F. E. 

Bartell and E. J. Miller (J. Amer. Chem. 80c., 1923, 45, 1106— 
1115; cf. A., 1922, ii, 741). — The hydrolytic adsorption of sodium 
picrate, ammonium picrate, sodium eosin, and ammonium eosin 
by ash-free sugar charcoal, and the relative adsorption of a number 
of acids and bases by the same adsorbent has been determined, 
and finally the change in the hydrogen-ion concentration of a 
number of aqueous solutions of salts due to adsorption has also been 
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which remains m solution. Ashless sugar charcoal does not adsorb 
the strong inorgamc bases. The adsorption of a salt of a strornr 
base and a r^ly adsorbed acid results in hydrolysis and the 
htotion of the fr^ base. The effect on adsorption of the substi- 
tution of hydroxyl and amino-groups in organic acids has been 
investigated, and it is shown that the introduction of the hydroxyl 
group d^i^as^ the adsorption of the acid to a more or leas marked 
extent, deluding on the nature of the acid into which it is intio- 
duced. The introduction of the amino-group decreases the adsorp- 
tion of the wid, the extent also depending on the nature of the 
acid into wtoch it is introduced. The effect of the amino-croup 
18 considerably greater than that of the hydroxyl group, A number 
of the conflicting results of other investigators have been repro- 
duced by means of neutral, activated, ash-free charcoal and an 
explanation of their causes has been advanced. J. E. S. 

Adsorption of Silver Salts on Silver and Gold Surfaces 

E. G. Rodbb^ and H. von Eulbk {Z. Pkysik, 1923, 13, 275-283 ; 
cf. this vol., ii, 13).— The amount of silver-ion adsorbed per square 
metre a maximum at a silver-ion concentration 

about OOo N. The silver is possibly attached to the silver surface 
accor^ng to the equation Ag+Ag^Ag^'. The amount of ad- 
sorption IS independent of temperature, and is the same from 
aqueous as from alcohoUc (96%) solutions. No detectable adsorp- 
tion was observed when the metals were placed in dilute solutions 
of soium sulphate or sulphuric acid. Ammonium thiocyanate is 
oxidised silver surface, but not by a clean surface, 
^bable values for the diameter of the adsorbed silver-ions are 
discussed (cf. this vol, ii, 13). W E G 

The A^orptive Power of Aluminivun Hydroxide. I and H. 

H. VON Eijler and Elsa Erikson {Z. physiol . Chem ., 1923 128 
hydroxide prepared according to the 
method of Wilbtatter and Racke (A., 1922, i, 823) does not absorb 
sucrose at p„ 6’5. Less than 1% of leucine is adsorbed by 3*3 g 
of alumimum hydroxide from a ODS/iV-soIution of that amint 
of Ph 5 4— 9*0. The adsorption of nucleic acid depends on 
tHepa and vanes from 0‘61 g. of sodium nucleate per 1 g. of alumimum 
hydroxide at 3 5 to 0*33 g. at 7*6. At a p ^ 5*7, the adsorp- 
tion ot phosphate is not complete within twenty-six hours The 
adsorption reaches a maximum at about 3*2, when 0*426 s. PO. 

18 absorbed per 1 g. of aluminium hydroxide. At pu 4*9, 0*401 s 
IS adsorbed and at pa 2, 0*330 g. . w. 0. K. 

in. Action of Gelatin on Sodium 
CWonde Soliition. M. A. Rakusin and Tatiana Gonke. IV. 

of Gek^ on Acids. M. A. Rakusin and Tatiana 
STfn ^ Agar-agar on Ammonium Chloride 

f* A. Rakusin. VI. Action of Gelatin on Aqueous 
and Tatiana Gonke {mochern. 

341 365). — Aqueous solutions of a variety of sub- 
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stances acting on air-dry gelatin increase in concentration as shown 
by density determinations. Some gelatin passes into solution, 
but the main effect is attributed to negative adsorption. More 
exact investigation of the action of sodium chloride on gelatin 
shows that the actual concentration of chloridion falls off, the 
increased density being due to gelatin. Similarly, five organic 
and four inorganic acids exposed to gelatin show a falling off of 
titre. The falling off of the concentration of ammonium chloride 
solution when exposed to agar-agar containing 19% of water is 
due, to dilution by the water of the agar-agar. When air-dried 
gelatin was exposed to aqueous alcohols containing more than 
40% of alcohol there was no change of density of the solutions, 
but weaker solutions increase in density through solution of the 
gelatin. H. K. 


Osmotic Pressure. I, II, and III. Michail Kieianovitsch 
Levalt-Ezerski {J. Riiss. Phys. Chem, Soc., 1920, 61, 231— 
241, 241— 244).— II. Two formulae are deduced for the osmotic 
pressures of solutions-^chiller’s formula, P~(Pq—p)sI<Tj where P 
is the osmotic pressure, pQ and p are the vapour pressures of the 
solvent and the solution, respectively, and s and <r the relative 
volumes of the vaporised solvent and the solution, respectively, 
and Kistiakovski’s formula (A., 1899, ii, 7^), . Pfl/p-(- 

P~Poi 'where Vq and are the relative volumes of the vaporised 
and liquid solvent, respectively, and I and n are constants. These 
formulae are shown to approximate very closely to each other at 
low concentrations. Experimentally-determined values for the 
osmotic pressures of sucrose solutions are in good agreement with 
those calculated from Schiller’s formula, up to 70 atmos. ; but no 
similar agreement exists for solutes other than sucrose, A simple 
linear relation exists between the osmotic pressure of a solution 
and the depression of freezing point produced by the solute, the 
osmotic pressure being 11*898 atmospheres for each degree of 
depression of freezing point of water by the addition of sucrose, 
For electrolytes, this relation is modified, and the osmotic pressure 
is then given by the formula P^Pc,iJap.ltc^, where is 
the osmotic pressure calculated for non-electrolytes, taxe, the 
depression of freezing point calculated from the formula t—EmlM, 
and the depression of freezing point found experimentally. 
Osmotic pressures of aqueous solutions of sodium chloride, nitrile, 
and hydroxide, and calcium chloride calculated from this formula 


agree well with experimental values. 

III. The importance of the relation between osmotic pressure 
and depression of freezing point of aqueous solutions, F=11’98, 
where P is the osmotic pressure in atm. and 8 the depression m 
degrees, and the desirability of obtaining similar relations for other 
solvents, are pointed out. It is surmised that the factor 11 '9 ^ 
connect^ with the latent heat of liquefaction of ice, and it is 
shown that the accepted molecular depression for water {1'86), u 
divided into the molecular volume (22*4 1.) gives a value diffe^ 
only by 0T4 from the above factor. ^^* ^* 
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Thermodynamics o! Activity and Osmotic Coefficients. 

Niels Bjeeeum {Z, physihal, Chm., 1923, 104, 406-432).— A 
theoretical paper in which several forms of the Gibbs’s differential 
equation between the afiinities of the components of a mixture 
have been put forward. It is shown that these may be deduced 
io a simple direct manner from the second law of thermodynamics. 
The main point of Gibbs’s equation is stated as follows. The work 
required to transform a finite quantity of a mixture into one which 
differs from it to an infinitely small extent is infinitely small. From 
this statement, the various forms of Gibbs's equation may be directly 
deduced. The different possibilities in defining the activity coefficient 
/ and the osmotic coefficient ^ are pointed out and emphasised. 
The method of deduction and the limits of applicability of the 
equation 1 + ftf log,/ /dc= /dc, previously deduced ( A. , 1919, 
ii, 9), are discussed and it is shown that this equation is applicable 
up to the highest concentration when the concentration, G, is 
expressed in g. mols. per litre of solvent. Similar equations for 
solutions of several substances are deduced. If /< and /» are the 
activity coefficients of the components 8i and St and Ci and c* 
their concentrations, then S//Sct=S/i/Sci. The significance of 
this equation for the deduction of equations for ionic activity 
coefficients is pointed out and illustrated by examples. It is 
further shown that it is possible to resolve the osmotic pressure 
into a number of osmotic partial pressures, and osmotic coefficients 
can be deduced for each component of a solution of several sub- 
stances exactly as is the case with the activity coefficients. It is 
shown to be impossible to determine the partial osmotic pressures 
by means of semi-permeable membranes. J. F. S. 

Mutual Solubility of Liquids. 1. Mutual Solubility of 
bthyl Ether and Water. II. Solubility of Water in Benzene. 

Artetje E. Hell (J. Atmt. Chetn. Soc., 1923, 45, 1143 — 1155). — 
The author describes two new methods for the determination of 
the mutual solubility of liquids in one another. The first method 
depends in the application of the phase rule to the volumt^ obtained 
by mixing the two liquids in two different ratios by weight, in two 
separate experiments at the same temperature. If m aud m' are 
tlie weights of the first component used in the t^vo experiments, 
X is its concentration in g. per c.c. at equilibrium in the upper 
phase in both experiments, and y its concentration in the lower 
phase. If now a and a' are the measured volumes of the two 
upper phases at equilibrium and b and b' those of the lower phases, 
then it follows that ax-\-by~m and a’x^b'y~m\ so that x and y, 
the concentration of the fimt (jomponent in g. per c.c., is known in 
each phase by solving the two equations. If now n and n\ the 
heights of the second component, are used instead of m and m! in 
the equations, the concentrations of this component in the two 
phases are also known. By adding together the w-eight of each 
component in 1 c.c. of a given phase, the density of that phase at 
once follows, and consequently the mutual solubility in g, per 
gram can be calculated. This method is carried out in a double 



ii. 468 


ABSTHAOTS OF CHBMIOAL PAPERS. 


flask, the lower bulb of wMch has a capacity of 100 c.c. or 300 c.c. 
and the upper bulb of 300 c.c. or 100 c.c. The two bulbs are con- 
nected by a tube 1 cm. diam. of 5 c.c. capacity graduated in 1/10 
C.C., and the upper flask has a graduated neck of the same type. 
Suitable volumes of the liquids are placed in the flasks and shaken 
at the required temperature, allowed to settle, and the volumes 
measured. Using this method, the mutual solubility of ether and 
water has been determined at — 3'83^ 0®, 10®, 16®, 20°, and 26®, 
with the following results : ether layer contains r409% of water 
at 30®, 1*338% at 25®, 1*264% at 20®, 1*240% at 16®, 1*164% at 
10®, 1*078% at 0®, and 0*978% at —3*83®. The water layer con- 
tains 6*340% of ether at 30®, 6*027% at 25®, 6*896% at 20®, 7*913% 
at 15®, 9*040% at 10®, 11*668% at 0®, and 12*752% at -3*83®. 
The second method, whilst not so generally applicable, can never- 
theless be used for many pairs of liquids. The method depends on 
the solubility of silver perchlorate in many organic solvents ; this 
solubility is much increased by the presence of traces of water in 
the solvents. The method consists in making a curve of the 
solubility of silver perchlorate in a given organic solvent which 
contains known amounts of water and then saturating that solvent 
with water and determining the solubility of the perchlorate in the 
saturated solution and deducing the solubility of water in the 
solvent from the curve, llie solubility of water in organic solvents 
is much increased by the presence of silver perchlorate so that the 
reference curve can be drawn far beyond the water concentration 
represented by the solution saturated with water. This method 
has been applied to the determination of the solubility of water in 
benzene and the following results have been obtained : 5*4®, 
0*034%, 15*0®, 0-054%, 25®, 0*073%, 37*5®, 0*115%, 50®, 0*156%, 
57*5®, 0*185%, 65®, 0*230%, and 69*5°, 0*265%. J. F. S. 

A Critical Solution Temperature for Solids in the Binary 
System Ammonium Chloride-Manganous Chloride Bi- 
hydrate. Frederick Willum Jeffrey Clendinnen and 
Albert Cherbury David Rivett (T., 1923, 123, 1344—1351). 

Binary Critical Solution Temperatures as Criteria of the 
Purity of Acetic Acid. David Charles Jones (T., 1923, 123, 
1374—1384). 

Ternary Critical Solution Temperatures as Criteria of 
Liquid Purity. David Charles Jones (T., 1923, 123, 1384— 
1395). 

Molecular and Crystal Symmetry. John W. Evans [Nature, 
1923, 111, 740); G. Shearer and W. T. Astbuey 740— 
741). — Comments on, and a reply to Barker’s note (this vol., ii, 388). 

A.A.E, 

The Abnormal Reflection of AC-Rays by Crystals. George 
L. Clark and William Duane {Proc, Nat, Acad. Sci., 1923, 9, 
131 — 135). — Further details are given of the X-peak reflections, 
characteristic of one of the chemical elements in the crystal examined 
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(cf. A., 1022, ii, 483). The value for the wave'leugths producing 
these peaks is obtained by determinin^|he critical voltage below 
which the rejections do not occur, lur potassium iodide, this 
voltage corresponds with the critical voltage for the X-series of 
iodine. Some of these reflections obey the law ^= 2 dsin^ (cf. 
folloTsIng abstract). Others, however, are reflected abnormally 
and do not obey this law. The peaks for these reflections are 
smaller than the normal Z-peaks, and there are always two of 
these, on the two sides of the peak representing reflection from 
the 100 planes and at equal angles from it. 'Die same is true for 
the 010 planes and the 001 planes. No adequate explanation has 
vet been found for this peculiar reflection in the X*p^. 

W. E. G, 

The Reflection by a Crystal of X-Rays Characteristic of 
Chnnical jEHements in it. Geobqe L. Clark and William 
Duane {Proc. Nat. Acad. 1923, 9, 126— 130).— By the method 
previously described (preceding abstract) the X-rays characteristic 
of caesium, iodine, and bromine have been identifled. These rays 
produced by the excitation of atoms in crystals obey the law 
n\~2d6in$. By the critical voltage method, the 100 and 110 
planes of potassium iodide yield values characteristic of iodine 
which agree very closely with the true values. With the tri-iodide 
the same kind of iodine spectra have been obtained. Assuming 
the wave-lengths corresponding with the peaks, the distance between 
the iodine planes may be calculated from the equation n\~2d sin fi, 
and it is shown that the original unit cube of KI with d^O’3532 A. 
has expanded to an edge length of 0*470 A. For caesium, four 
orders of characteristic caesium peaks appear, together with the 
values for and Ip, and it becomes possible to analyse separately 
the space distributions of both the caesium and iodine atoms, 
djjo for caesium is 0*643 A., and for iodine 0*1609 A. ; hence planes 
containing iodine atoms are one-fourth as far apart as those con- 
taining caesium atoms. From the similar results obtained for other 
planes it is deduced that the crystal unit for CSI 3 is a rectangular 
parallelopiped with caesium atoms at the comers, and iodine atoms 
at the centre and equidistant along the body diagonal. CsIBfj 
has also been investigated with similar results. W. E. G. 

The Significance of the Experimentally Determined Crystal 
Structures of the Alkali Polyhalides. G. L. Clark {Proc. 
]S^ai. Acad. Set., 1923, 9, 117— 122).— A resume of the previous 
work on the polyhalides (cf. Clark and Duane, A., 1922, ii, 483, 
also preceding abstracts, and Wyckoff, A., 1923, ii, 311). The 
crystal structures of polyhalides, KJj, Cslj, CsIBr 2 , CsIC^, have 
now been determined, and, in spite of the fact that three crystallo- 
graphic systems are represent^, the atoms are arranged in the 
same manner in unit parallelopipeda in all four cases. The metal 
atoms occupy the comers of the cell, and the halogen atoms, positions 
inside the cell on the body diagonal with the heaviest atom in the 
centre. The structure is closely related to the simple halide unit 
*^ube, the dimensions being changed, and the cubic symmetry 
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destroyed. The halogen atoms constitute a singly acting group 
just as truly as they ^ in the formation complex ions 
in solution. The stabiUty of the polyhalides is directly proportional 
to the atomic volumes of the metals. Thus the polyhalidea of 
sodium do not exist, and only the polyiodide of potassium is stable. 
From the size of the unit cell, it is shown that the atoms inibhe I 3 
group are considerably flattened in the direction parallel to the 
cell diagonal. The nearest approach to a mechanical formulation 

,91 

of C^IClg is W, E. G, 

"61 

The Properties of some Silver Organosols. John Kenneth 
Giles and Cyril Sebastian Salmon (T., 1923, 123, 1597 — ^1608). 

The Protective Action of Potassium Oleate on Gold Sols 
in Water-Alcohol Mixtures. Ebic Keightley Rideal and 
Louis Leighton Biecumshaw (T., 1923, 123, 1565 — 1570). 

The Theory of Gels. IV. Samuel Clement Bradfobd 
[Biochem, J,, 1923, 17, 230— 239).— Granules composing jellies of 
gelatin and agar are spherites. These gelatin spherites give the 
shadow-cross in polarised light. The author concludes that the 
forces which hold gelatin and agar in solution are the same as 
those that operate between other solutes and solvents, and that 
the setting of jellies of the natural emulsoids is merely a process of 
crystallisation. S. S. Z, 

PuriBcation of Liquids by the Simultaneous Action of 
Centrifugal Force and an Electrical Field. Alfred Marx 
and Jean Rozi^res {C(ynipt. rend., 1923, 176, 1396 — 1398).— No 
satisfactory method of separating from a liquid a colloid held in 
suspension has been devised either in the nature of centrifugal or 
electrical action. By a combination of these two methods, the 
authors have effected complete separation in a short space of time, 
employing a potential difference of 40,000 volts and a speed of 
2700 revolutions per minute. Details of the apparatus and methods 
of working are given, together with some observations which indicate 
the efficiency of the process. H. J, E. 

The Swelling of Agar-agar. Fred Faiebrothee and Harold 
Mastin (T., 1923, 123, 1412—1424). 

Relation of Hydrogen-ion Concentration to the Flocculation 
of a Colloidal Clay. Richard Bradfield (J. Amer, Chem. Soc., 
1923, 45, 1243— 1250}.— The amount of electrolyte necessary to 
flocculate colloidal clay has been determined in the case of hy^- 
chloric, sulphuric, phosphoric, acetic and citric acids, potassium 
chloride, and dipotassium phosphate. The hydrogen-ion con- 
centration of the solutions in which flocculation took place has 
been determined both electrometrically and by the infficator 
method. The results show that with the exception of citric 
the acids flocculate the clay at about the same Sorensen value, 



QBKSRIL AI?D THTSIOAL OHlMtSTBT. 


ii, 471 


])nt with citric acid a greater aridity was necessary. Changes in 
the Sorensen value from 6 '2 to 8*0 increas^ the electrolyte ^uire- 
ment ten times in the case of mixtures of potassium chloride and 
hydroxide. Further increases in alkalinity were without effect, 
pipotassium phosphate mixtures showed a similar variation in 
flocculating power with changes in hydrogen*ion concentration. 
The phosphate curves differ, however, from the chloride curves 
in three respects, namely, the break occurs in more acid mixtures, 
the amount of electrolyte required is greater, and the curve shows a 
second minimum in alkaline mixtures. The general results indicate 
that the flocculating power of potassium salts is strongly influenced 
by the nature of the anion, even when they are compared at the 
same Sorensen values . Secondary reactions appear to be responsible. 

J. F. S. 

Equilibrium oi Steam in the Presence of Iron and Tungsten 
and Oxides of these Metals. Lothab Wohler and R. Gunther 
{Z, Eldetrochem., 1923, 29, 276 — 285).~The authors have investi- 
gated the equilibrium of iron and steam in the presence of the 
res[)ective phases Fe/FeO, FeO/FcjO^, and employing 

both the process of oxidation and of reduction to attain equilibrium. 
Below 570“, the authors find, in agreement with the results of 
Reinders and van Groningen (A., 1922, ii, 153) and of Chaudron 
{A., 1921, ii, 584) that the value of the equilibrium constant for 
the phases Fe304/Fe0 is the same as the value of for FeO/Fe. 
The quadruple point of the system FejFeOjFefiJO^f below w^hich 
FeO is unstable and decomposes into Fe and Fe304, is therefore 
about 570“. The equation of the reaction isochore for the three 
systems is deduced in the general form log K^C~Q ji b'll!' j wFere 
Q denotes the respective heats of reaction. Combining these 
equations with the equation representing equilibrium in the 
di^ociation of steam, expressions are deduced representing equili- 
brium in the dissociation of the various iron oxides. Similarly, 
expressions are derived for the respective oxygen pressures in the 
case of the three phases at various temperatures and approximate 
values calculated for the respective heats of oxidation of the oxides. 
Values of the jE.il/. F. of oxidation cells employing the phases 
FeO/Fe and Fc304/Fe0, calculated by the formula 0-0002 T 

log(pj/p2)/4, agree closely with the experimental values found by 
Treadwell (A., 1917, ii, 117), Conditions are detailed under which 
the reduction of ferric oxide to pure ferrous oxide by means of a 
mixture of steam and hydrogen in which the H^O/Hg ratio lies 
between the value of for Fe^O^/FeO and of for FeO/Fe may 
be effected. Below 560“, the reduction of FcgOi proceeds directly 
to metallic iron. A method of preparing pure tungsten dioxide 
and pentoxide respectively is described, and the equilibrium 
constants of steam and the respective phases WOg/W^Og, 
andWOj/W are determined. The equations of the respective reaction 
isochores are given by log = 2-235 for WO^/W^Oj; 

log^2==-“1000/r+l-2i8 for W^Os/WO,; and ]ogK^^-imiT+ 
l'h54 for WOj/W. Equations are deduced for the equilibrium 
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dissociation of the fb^us oxides, and values cakolated for the 
respective oxygen pressures at various temperatures in the case of 
these as for the iron oxides. J. S. G, T. 

The Theory of Acid-Alkali Solution Equilibrium as Applied 
to Salts of Moderately Strong hut Sparingly Soluble Acids, 

Edmund Brydgbs Rudhall Pridbaux {T., 1923, 123, 1624-> 
1634). 

Mixed Crystals and Double Salts : A Comparison of 
Systems Containing Water, Ammonium Chloride, and a 
Chloride of Mai^anese, Iron, Cobalt, Nickel, or Copper. 

Albert Cherbuby David Rivbtt and Frederick William 
Jeffrey Clbndinnen (T., 1923, 123, 1634 — 1640). 

Velocity of Chemical Reactions, J, A. Christunsbn and 
H. A. Kramers (Z. pAi/siial. Chem., 1923, 104, 461 — 471).— A 
theoretical paper in which an hypothesis of unimolecular gas 
reactions is developed on the basis of an activation of the reacting 
molecules by the absorption of radiation. J. F. S. 

The Propagation of Flame from a Spark in a Closed Tube 
through a Homogeneous Inflammahle Mixture. Oliver 
Coligny de Champfleur Etj.ts (T., 1923, 123, 1436 — 1452), 

The Formation of the Explosive Wave. P. Laffittb (Compt. 
rend., 1923, 176, 1392— 1395).— The distance traversed by the 
flame in a mixture of oxygen and carbon disulphide vapour before 
the starting of an explosion wave depends on the diameter of the 
tube and the author’s experimental results, recorded photo- 
graphically, are shown in the form of a diagram based on these two 
factors. The formation of an explosive wave may be advanced or 
retarded by variations in the composition of the mixture j when 
these exceeded 1 % a change in the experimental values was observed, 
If the interior of the tube is not perfectly smooth, the transfomiation 
from combustion to explosion occurs considerably earlier, usually 
at the point where the irregularity ceases. H. J. E. 

Catalytic Combination of Ethylene and Hydrogen in 
Presence of Metallic Copper. Measurements of Reaction 
Velocity and Adsorption Isotherms at 0° and 20°. Robert N. 
Pease (J. Amer. Chem. Soc., 1923, 45, 1196— 1210),— The kmetics 
of the catalytic combination of hydrogen and ethylene in the 
presence of metallic copper has been investigated at 0° and 
and measurements of the velocity of reaction and the adsorption 
isotherms have been made. It is found that within limits, the 
velocity increases with the hydrogen concentration but decrea^s 
as the ethylene concentration is increased, the particular relation 
being AP=AF3k.(totai).(Fsat,-Fc,H,(ads))» ^ which A? is the 
decrease in pressure from the fifth to the fifteenth minute ; KH,(toW) 
is the initial volume of hydrogen ; Fsat. the saturation capacity oi 
the catalyst surface for ethylene ; Fo,H,(ads) the volume of ethylene 
adsorbed. For the copper catalyst most completely investigated, 
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fl =0'8 and Fg^=9'30c,c. The expression Vh \ 

is taken to be proportimal to L adsorptlonf hytoge^§'‘Z 
presence of ettylene. The temperature coefficient of th? reaction 
velocity has been found to be 1.62 for 10° rise between 0° and 20° 
It 18 pomt^ out that tto effectually disposes of the possibility of 
di&sion playmg a dominant part in the process. The similarity 
between the conclusions drawn in the present work as to the kinetiii 

Is It Armstrong and 

laditch as to the catalytic hydrogenation of unsaturated organic 

!ri lO^^MKTSvf' 1- 

Catdytio Decomposition of Hydrogen Peroxide in a 
Broi^^Broimde Solution, and a Study of the Steady State. 

192J, 40, 1251— 1271).— It has been shown that in acid solution 
hydrogen peroade oxidises bromide to bromine and reduces bromine 
to bromide, and these two reactions can take place independently in 
the same solution. When the rates of these two c^pensating 
rations ate equal, the effective action is the catalytic decomposition 
of hydrogen ^ronde. This constitutes a “ steady state ” i^hich 
the concentrations of bromme, bromide, and acid remain constant in 
s given experiment. At the steady state, the rate of decomposition 
of the peroxide m the dark at 25° in sulphuric acid solutions of 

f-o •’y **ie equation 

. [H ] . [Br ]. At the steady state, the 
functional equation. A=[BrJ/[HT . [Br']^ is shown to hold for 
sulphunc acid concentrations below N, where M is a constant 
having the value 0-20. The value of S increases slightly with 
decreasing tem^rature, but decreases to a very smaU value when 
he Motion mixture isexposed to sunlight. Definite evidence that 
the catalyst is completely accounted for by the two compensating 
reactions is obtamed by measuring the rate of each at a^tand 
from the position of the steady state. The results of these deter- 
minations agree closely with those predicted from the steady state- 
date and the assumption of a kinetic or rate-determining mechanism 

rerfnn uir*!"®' ^ steady state each 

Mta Mcoi^ for ]Wi the peroxide deoomprW, H,0,+2Br'-f- 

ofchoosinv^f s® ' ^Oj+Br,—^ 02-1-231^ -)-2H'. The possibility 
® •’y free-energy data is disc^ and 

i« He ”1*^® method of caleulation are given. A method 

f ‘imation of hyrWn peroxide in 

wCr “‘d to mate the 

Then im ®' j concentration 0.3-0.5A\ 

solutim ^ ' ''*P‘‘^y’ potassium permanganate 

three sennn^'^^a™**^ P™^^ colour remains for two to 

is O'lA-permanganate 

sjtess of nntw' stirred vigorously, a moderate 

potassium iodide solution added, and after waiting a short 
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time, but in no case longer than a minute, the liberated iodine 
titrated with thiosulphate. The method is shown to be accurate h) 
within 0'2 — 0*3%* 


Decomposition of Potassium Perchlorate and its Catalysis 
by Ferric Oxide. Carl E. Otto and H, Shipley Fey (J, Amer. 
Chem, Soc., 1923, 45, 1134— 1142).— The rate of decom^ition of 
potassium perchlorate bcth alone and in the presence of ferric oxide 
aa catalyst has been determined for various amounts of catalyst at 
temperatures ranging from 450° to 600°. The results show that the 
reaction is unimolecular and takes place according to the equation 
Ka04=KCl+202. During the reaction the particles of ferric 
oxide catalyst increase in size fivefold. There is no evolution of 
chlorine either in the presence or absence of the catalyst. The 
velocity coefiicient is in keeping with the law of Arrhenius over the 
range investigated. With ferric oxide as catalyst, the increase in 
the velocity coefficient at constant temperature is proportional to 
the weight concentration of the catalj^t. The expression iCJ/C 
varies with the temperature in keeping with Arrhenius’s law. 
The above-mentioned results indicate that the addition^ of the 
catalyst does not accelerate the reaction already proceeding, hut 
that a concomitant reaction occurs which involves the catalyst, 
probably in the formation of an intermediate compound, "whilst 
the original reaction proceeds with unchanged velocity. The total 
velocity is the sum of the velocity of uncataiysed reaction and that 
of the reaction due to the catalyst. Only the velocity of the latter 
reaction is influenced by the concentration of the catalyst. This 
deduction is possible because the decomposition reaction velocities 
of the catalysed and the uncatalysed decompositions ate of the same 
order of magnitude. From this point of view, an expression like 
that of Arrhenius has been developed, by which the velocity 
coefficient under any condition of temperature and concentration 
of catalyst can be calculated. The expression has the form 
K=^C where 10587, 5=11-5679, 

-13246, and 5o=14-0348. J- F. S. 


Oxidation of Copper and tbe Reduction of Copper Oxido 
by a New Method. W. G. Palmer [Proc. Poy. Soc.y 1923, [A], 
103, 444 — 461), — The rate of oxidation of coppr and the rate of 
reduction of the oxide formed have been studied in the ca^ of a 
film of copper about 0*001 mm. thick, by continuous determination 
of the electrical conductivity of the film. It is shown that the 
oxidation process is not controlled by the rate of difiusion of oxy^n 
into the film. At any definite temperature, the rate of oxidation 
in the presence of oxygen is proportional to the square root of the 
pressure of oxygen, up to about 300 mm,, and the value of aii/ 
is cOTistant, R denoting the resistance of the film at time t. A 
higher preaaures, the rate of oxidation is independent of the pressure. 
It is assumed that oxygen condenses on the copper as single atoms 
md. that at pressures above 300 mm, the film is completely 
with atomic oxygen. In the case of the oxidation of copper reduce 
from oxide at 150°, cuprous oxide first formed begins to be oxioisea 
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to cupric oxide at about 165'^. Above 190°, cuprous oxide is again 
formra, as the rate of oxidation of the latter does not change rapidly 
with temperature. Metal prepared by reduction at 200° gives rise 
at all temperatures to cupric oxide only. Results obtained by the 
oxidation of copper in the presence of hydrogen and of carbon 
monoxide together with oxygen indicate that the catalytic formation 
of water or carbon dioxide on the copper increases abnormally the 
number of copper atoms in a state to be oxidised when brought into 
contact with an oxygen atom. Initially, the action of the i^ucing 
gases is restricted to a slow reduction to metal of oxide already 
formed, the purely catalytic producticm of water or carbon dioxide 
commencing later. It is probable that increased oxidation is most 
pronounced when the amount of adsorbed reducing gas is comparable 
with or even exceeds the amount of oxygen on the film. In the 
case of the reduction of copper oxide by carbon monoxide, the rate 
of reduction is proportional to the amount of copper in the film and 
independent of the amount of oxide. When rwuction is effected 
by hydrogen, in general the rate of reduction decreases very rapidly 
to a low value, although much oxide may be still unreduced. 
Reduction may be restarted by exhausting and admitting another 
sample of gas until the pressure is the same as formerly. In this 
case, the variation of H with t is expressed by the relation 
dRjdl—K”R—c\ where and c' depend on the pressure of 
hydrogen, c' is the velocity constant of the condensation of water 
on reduced metal. K" and c' vary in the same direction when the 
pressure of hydrogen is altered. J. S. G. T. 

The Theory of Zonisatioii accompanying Combination as the 
Basis of the Ionic Theory, as deduced from Investigations of 
the Nature of Non-ionised Acids. A. Hantzsch ( 2 . Eleldro- 
thru,, 1923, 29, 221--246}. — Various experimental data, e.p., the 
velocity of inversion of sucrose and the rate of decomposition of 
diazo-acetic esters by undissociated acids, the determination of the 
strengths of undissociated acids by means of indicators, and the 
effect of solvents on the degree of acidity, are critically examined 
in order to elucidate the nature of the process of solution of an 
electrolyte, more especially in the case of strong undissociated acids. 
In contradistinction to the ordinary form of the ionic theory which 
attributes acidity to the presence of ionised hydrogen atoms, and 
the electrolytic theories proposed by Bjerrum and by Lorenz in 
which chemical activity is likewise associated with the non-ionised 
portion of a strong electrolytic solution, the author considers that 
the ionising effect of water, more especially in the case of the so-called 
strong acids, is to be explained on purely chemical lines. The 
author differentiates between true acids containing ionisable 

hydrogen and having the formula X<Cq|h, which are chemically 

active, and in their optical properties resemble salts, and pseudo- 
containiim hydroxyl hydrogen, having the formula 
0‘X'0H or OX*OH. The latter are passive as regards acidity and 
optically resemble esters. A similar classification is suggested in 
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the case of salts. Generally, true acids are defined as heteroTOlar 
hydrogen compounds containing ionisable, active, combmed 
hydrogen which may be directly substituted by strongly positive 
metals or complex kations without alteration of structural consti- 
tution and without appreciable change of optical properties. Their 
respective strengths are to be determined by reference to their 
tendencies towards salt formation in the undissociated state, or 
by the relative stabihties of their respective salts. They form with 
water or in aqueous solution hydroxonium salts which are relatively 
weaker acids owing to their comparative instabihty compared with 
the free acid. Pseudo-acids are homoopolar hydrogen compounds 
containing h 3 ^drogen atoms which do not exercise an acid function, 
and, in the case of oxy-acids, are linked with oxygen in the form of 
hydroxyl. By addition of water, this hydrogen is transformed either 
partly or wholly into hydroxoniumdons, and the transformation is 
accompanied by a change of structural constitution and consequently 
by a change of optical properties. In aqueous solutions, therefore, 
both forms of acid react qualitatively in the same manner. 

J. S. G. T. 

Chemical Reactivity. I. Mechanism of the Formation of 
Valerolactone. W. H. Gabbett and W. C, McC. Lewis {J . Amr. 
Ghent. Soc., 1923, 45, 1091— 1102).— The mechanism of the change 
hydroxyvaleric acid valerolactone has been studied at 25° and 35“ 
in the presence of various concentrations of hydrochloric Mid and 
also in the presence of lithium chloride, potassium chloride, and 
sucrose, which acted as water displacing agents. It is shown that 
the reaction is bimolecular, the process actually measured being 
the rate of effective collision between the suitably activated hydroxy- 
valeric acid molecules and the hydrogen-ions. A characteristic 
bimolecular constant is obtained at a given temperature, which 
is not altered by change in concentration of the catalyst, or by the 
presence of sucrose, potassium chloride, or lithium chloride m the 
reaction mixture. This constant involves the activities of the re- 
actants, and also the viscosity of the solution raised to a power 
characteristic of the hydrogen-ion. This jwwer is not a co^tant, 
but varies with the relative size of the individuals in the solution, 
as determined independently from electrical conductivity measure- 
ments. There is a sharp contrast in behaviour between the water 
of hydration of sucrose, on the one hand, and that of potassium and 
lithium chlorides, on the other, in respect of the effect on the 
hydroxyvaleric acid molecule. The water of hydration of sucrose 
is not available as solvent, whereas that of the neutral salts is avail- 
able. In none of these cases, however, is hydrogen-ion soluble in 
water of hydration. The point is considered, but no definite con- 
cision is dra^. The true critical increment of the reaction is 
found to he 127,500 cal./mol. of hydroxyvaleric acid transformed' 
This value is considerably less than the corresponding value obtains 
on the assumption that the reaction is unimolecular, the difference 
being 3000 cal./mol. The unimolecular critical increment om, 
however, no real significance for the process actually ' 

which is definitely shown to be bimolecular. •1* 1^* ' 
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Promotioii of Catalytic Reactioaa. I* Sahuni. Medsfobtb 
(T., 192$, 123, 145^1469). 

CatalyBia of Ozygen-Hydrogen Mixtures by means of the 
Platinum Metals. K. A. Hofmann {Ber,, 1923, 56, [J?], 1165— 
1172; ci. A., 1922, ii, 276, 490). — It is found that the rate of com- 
bination of hydrogen and oxygen under the catalytic influence of 
the metals of the platinum group (except iridium) depends largely 
on the previous treatment of the catalysts. Previous treatment 
i;yitb hydrogen weakens their catalytic activity, possibly because 
of the formation of stable hydrides of smaller reducing and electro- 
motive power. Treatment with oxygen increases their activity 
possibly because of the formation of an unstable oxide which is 
easily reduced, thus exposing fresh surfaces of active metal to the 
gas mixture. If, however, this unstable oxide, either by prolonged 
exposure to the gas, or by anodic polarisation, is converted to the 
permanent stable form, then a diminution of catalytic activity is 
observed. 

The case of iridium, however, is quite different. The catalytic 
potential of the iridium surface towards the oxy-hydrogen mixture 
is almost exactly the mean (+0*42 volt) between that of the 
hydrogen electrode (zero) and that of iridium saturated with 
hydrogen towards pure oxygen (+0*82 volt). The iridium catalyst 
is therefore practically electrically neutral towards this mixture, 
and previous treatment with either gas has no effect on its catalytic 
activity. It is also found that the acidity or alkalinity of the 
medium containing the iridium is without effect on the velocity of 
reaction between the hydrogen and oxygen. H. H. 

Hydrogenation. E. J. Lush {J. Soc. Chem, Ind., 1923, 
42, 2I9“223t).— Nickel turnings, oxidised electrolytically by 
making them the anode in the combination NijS+oNagCjOa solution] 
Ni, and subsequently reduced in hydrogen, form a very satisfactory 
catalyst in the hydrogenation of oils. Such freshly reduced catalyst 
contains sufficient adsorbed hydrogen to effect considerable harden- 
ing even in absence of free hydrogen. The surface layer alone is 
active ; but the mass of nickel appears to act as a hydrogen reservoir. 
The catalyst remains active for long periods, and may be reactivated 
by extraction with trichloroethylene. The results of some experi- 
ments on the hydrogenation of linseed, soja-bean, olive, and cotton- 
seed oils are given. E. E. T. 

The Calculation of Atomic Weights. Kabl Eehbls [Z, 

Physik, 1923, 13, 264 — 267). — A theoretical paper continuing 
previous work on ideal and experimental atomic weights (ef. A., 
1920, ii, 303, o40). A formula is deduced for the change in experi-. 
bicntal atomic weight Avith atomic number. W. E. G. ' ‘ 

An Explanation of the Theory of the Rotation of the Atomic 

loudens, n. Herbebt Hesstock [Chem. Netcs, 1923, 126, 
321-.32o ; 337—340 ; cf. this vol., ii, 400).— The application of the 
author’s theory to elements of the groups of the periodic system, 
taken in order, is di-scussed and illustrated with diagrams. Par- 
VOL. cxxiv. ii. 18 
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ticular interest attaches to the boron hydrides, in which the boron 
atoms are supposed to form a chain (B 4 H 10 } or a ring and 

BioHy) in which alternative negative and positive atoms are, 
respectively, ter- and quinque-valent. When ammonia combines 
with hydrogen chloride, the nucleus of the nitrogen revolves, and 
it becomes positive in alternative polarity and the hydrogen atoms 
become negative; the fourth hytogen unites with the nitrogen 
by a normal “ edge ” and with the chlorine by an electrovalence at 
one of its positive “ ec^es.” In hydrazine, the two nitrogen atoms 
are, respectively, positive and negative, and the molecule is unstable 
because the positive nitrogen is combined with hydrogen by negative 
edges. Nitrogen trichloride is unstable because the normally 
negative nitrogen is united with chlorine along negative edges. 
The structures of a number of other compounds are discussed on 
similar lines. E. H. R. 

The Phase Relationships in the Bohr Atomic and Mole- 
cular Models. M. Boejt and W. Heisen (Z. PkysiJc, 1923, 14^ 
44 — 55). — A theoretical paper in which it is shown that between 
the movements of the electrons in one and the same atom there 
must exist phase relationships. Bohr has pointed out this possi- 
bility in an explanation of the doublet of orthohelium. It is 
shown for each atom in the normal condition that the whole system 
of electronic paths is exactly in phase. Only the relationships in 
a simple case are studied, where it is possible to follow the reduction 
of the independent periods. The number of independent quantum 
phase integrals is not diminished during the process. Some of 
the principal difficulties of the application of the quantum theory 
are discussed. W. E. G. 

The Application of the Quantum Theory to Atomic Struc- 
ture. I. Postulates of the Quantum Theory. Niels Bohe 
(Z, Physik, 1923, 13, 117).— A summary of the postulates of the 
quantum theory in w'hich it is sought to present a comprehensive 
theory of atomic structure which will reconcile the formal nature 
of the quantum theory with the laws of classical electrodynamics. 
In the application of the quantum theory to a closed atomic system, 
there are two fundamental postulates. The first postulate requires 
that any durable change in the motion of an enclosed system shall 
consist in a complete transference from one stationary condition 
to another. The second postulate characterises the relation between 
the energy exchange between an atom and an electromagnetic 
field, and states that the emission of radiation consists of a series 
of pure harmonic waves of which the frequency y is given by the 
frequence condition hv—E'—E‘\ where E' and E*^ are the energies 
of the atom in the initial and final stationary conditions. Both 
these pi^tulates necessitate a sharp break with the classical laws 
pf - electrodynamics. The relationship between the first postulate 
and these law's is given by the adiabatic principle of Ehrenfest. 
This requires that the conditions for the stationary state are of such 
‘a kind that they fix certain proi)erties of the motion of the system, 
which do not change during an adiabatic transformation when the 
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motion is determined with the help of the ordinary electrodynamic 
Iftws. It is shown that sharply-defined stationary states must be 
present in the atom, and this requirement may be designated as the 
principle of the existence and permanence of the quantum number. 
Xhe classical laws may be applied to the radiation process with 
certain limitations determined by the “ correspondence ” principle. 
The light quantum hypothesis of Einstein is not suitable for the 
presentation of a picture of the problems raised by the quantum 
theory, but the application of the Planck heat radiation law to the 
emission and absorption processes is more satisfactory. Emphasis 
is laid on the importance of the adiabatic and correspondence 
principles for the further extension of the quantum theory of atomic 
structure. W, E. G. 

The Model of the Helium Atom. H. A. KEA3aBS (Z. Pkysik, 
1923, 13, 312— 341).— A theoretical investigation of the Bohr 
helium model. The simplest form of this model, in which the 
electrons move in single quantum orbits about the nucleus as centre, 
is obtained when the electrons move in the same orbit. This 
model of the normal condition of the atom gives too high a value 
for the ionisation potential, and is not in agreement with the spectro- 
scopic ex^riments of Paschen, or the electron-collision experi- 
mentis of Franck, In this paper, the model chosen to represent 
the normal condition of the atom is that where the two electrons 
move in single quantum orbits in planes which make an angle with 
one another. It is shown that the energy content of this atom is 
about 3'9 volts too large and the model in a mechanical seme is 
unstable. The bearing of these results on the relationship between 
the classical laws of electrodynamics and the Bohr theory is dis- 
cussed, and it is concluded that even in the simple model of helium 
with two identical electrons the mechanical laws have lost their 
validity, and it is doubtful if the energy function calculated from 
these laws can be expected to agree with the physical energy derived 
from spectral terms and from ionisation potentials. W. E, G. 

The Normal Paths of the Series Electrons of the ABcalis. 

A. Th. van Ubk {Z. Physik, 1923, 13, 268-274).~The deviation 
of the s-term quantum number from whole numbers has been 
ascribed by Schrodinger [Z. Physik^ 1921, 4, 347) to the penetration 
of the inner shells of the atom by the series electrons. This work 
has been extended, and more iiccuratc calculations have been made 
of the deviations due to this cause for the alkali metals. They range 
from +0*74 for sodium to +2‘74 for caesium. Lithium, sodium, 
and potassium give total quantum numbers for the sharp sub- 
ordinate series of 2, 3, and 4, respectively ; for rubidium it is probably 
5, and for caesium 5 or 6. W. E. G. 

Ihe Stability of Atomic Nuclei, the Separation of Isotopes, 
and the Whole Number Rule. Wiluam D. Harkins {J. 
mnUinlnsl,, 1923, 195. 553—573; cf. this voL, ii, 145).— Elements 
odd atomic weight and isotopic number but with an even 
atomic number arc rare atomic species. A condition for the 
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existence of these species is that isotopes with the same isotopic 
number should occur in at leaat one of the adjacent elemente with 
lower or higher atomic number. This rule indicates the existence 
of an isotope of zinc with the isotopic n^ber 7. The elements 
with odd isotopic numbers are discussed with the aid of a diagram. 
Attention is directed to the group pgC, which may be of fundamental 
importance in atom buildings since the formula for any element 
may be represented as -A. separation of OT unit has 

been effected in the isotopes of mercury. Photographs are given 
of the tracks of a-particles through nitrogen gas. The method of 
separation of gases applied by Hertz to helium and neon, the 
diffusion of a gas through a moving stream of another gas, is dis- 
cussed with reference to isotopes, and it is shown that the rate of 
production of the light fraction decreases logarithmically as the 
separation in terms of atomic weight increases arithmetically. The 
theory of the separation by fractionation and the loss in value in 
collecting finite fractions instead of infinitesimal diffusate fractions 
is further considered. The time taken to produce a given change 
in the atomic weight of zinc is 1/28 of that necessary with mercury. 

W. E. G. 

The Light Elements and the Whole Number Rule. F. W. 

Aston {Nature, 1923, 111, 739).— By the use of anode rays of high 
velocity, it has been shown that the masses of li*, LP, GP, 

Mg2^, K®*, and Ga^ do not diverge from whole numbers in any 
cash as much as 0'1% of the mass measured. Of particular interest 
is the fact that no difference in mass is detectable between the 
isobaric atoms Ca^ and A“. A. A. K. 


The Electronic Theory of Valency. I. Intramolecular 
Ionisation. T. Maetin Lowey [Trans. Faraday Soc., 1923, 18, 
285—295; Phil. Mag., 1923, [vi], 45, 1105).— The existence of 
internal ionisation, as suggested by J. J. Thomson (A., 1914, ii, 450) 
is postulated in the cases of a number of compounds where the 
charges on the nuclei are not balanced by the enveloping electrons, A 
barb ” representing an electro valency, the following constitutional 
formulae are suggested for the respective substances : mcthylethyl- 

aniline oxide, 0 NMeEtPh; hydrogen peroxide, 0 ^ 0<jj; 


ozone 0 ^ 0=^0; hypochlorous acid (non-ionised), H— 0 Cl. 
It is shown by reference to the oxy-acids of chlorine, sulphur, 
phosphorus, silicon, and various dehydrated acids that stability 
in oxy-acii depends on the presence of a positive charge on the 
central atom of the ion, which also increases the strength of the 
acid. The stability of formic acid depends on the existence of the 


ion 0 — CH — 0. No significance can now be attached to the con- 
ception of “ortho-acids” in which all the oxygen is pr^ent as 
hjAoxyl, e.g., Si(OH)„ PiOH)^. S(OH)e, and Cl(OH)„ as tbe oM 
theory imposes a Umit of four on the primary co valency of aU tne 
lighter elements. Acidity originates in the repulsion beW 
a heavy positive nucleus and the light hy^drogen nucleus, ana 
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maximum of strength and stability is reached in acids containing 
four atoms of Oiygeu round the central atom of the iron. 

J.S.G.T. 

The Electron Theory of Valency Applied to Co-ordination 
Compounds. C. H. Spiers {Chemistry and Industry^ 1923, 42, 
534 — 538). — ^The author's theory of the structure of co-'ordination 
compounds is similar to that of Lowry (this vol, ii, 313). Lowry's 
explanation of the reducing action of potassium cobaitocyanide is 
unsatisfactory ; it is due to the complex anion, not to the potassium. 
His formula for potassium forrioxalate does not express the different 
behaviour of tho ion and potassium with regard to ionisation. The 
stability of certain complex ions which exliibit a shortage of electrons 
may be accounted for on the hypothesis that the innermost pair of 
electrons, both of the central atom and of the co-ordinated atoms 
or groups, may be utilised to help the completion of the shell of the 
central atom (cf. Eastman, A., 1922, ii, 387). This hypothesis 
reduces the number of complex anions with an incomplete shell to 
very small dimensions. Thus, out of 32 complex cyanides considered, 
26 achieve a complete shell. The utilisation of one inner electron 
would not appear to be satisfactory ; such anions readily gain or 
lose an electron, for instance, [Fe(CN)g] readily bmjmes 
[Fe(0N)g] - The assumption that an atom completes its shell 

to that of the inert gas imme^ately following is not always correct. 
Thus titanium in H^TiOj probably completes to 8 instead of 18, 
uranium in [UOgFgjKg to 18 instead of 32, and copper in 
[()ul 2 (S 203 ) 4 ](NH ^)9 to 32 instead of 18, 

The structure of a number of complexes containing ammonia 
and other nitrogen bases is considered. It is suggested that in 
ions of the type [Ni eng]+ two of the diamine molecules are attached 
by one nitrogen only to the nickel, thus 

LCHj-NHj NHj'CjHj'NHJ 
Similar cases arise where the complex contains a dibasic acid residue. 
The ease with which ammoniacal silver solutions are reduced is 
accounted for when it is seen that [Ag(NHy has only 16 electrons 
in its shell even when the two inner electrons are utilised. It 
readily takes up one electron and decomposes into silver and 
immonia. The structure of the oxy-acids of the metals is also 
discussed. After vanadium these probably complete an 18’«lectron 
shell, and this may have something to do with their colour. 

E. H. R. 

Simplified Method of Writing Electronic Formulae. Roger 
L WILLI.4MS (J. Amr. Ckem. Soc., 1923, 45, 1272— 1273).— To 
obviate the confusion which may arise through the use of the same 
wgn to indicate a single link, a negative charge in ionisation and a 
Jiogative polarity in organic compounds, the author proposes 
to cross the valency links at the end where there is a positive polarity, 
the other end of the link obviously representing a negative polarity 
without any further sign, ionisation being represented as before, 
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thus avoiding all confusion. Where' the polarity ia unknown or 
where there is no desire to represent it, the links are drawn in the 
usual manner. Examples of the method given are : 

H 


H J. F. S. 

Unification of the Laws of Chemical Combination. 

PuxBDDtJ {Gazzcttay 1923, 53, i, 204 — 209; cf. A., 1919, ii, 460).'^ 
According to the views held by the author, the laws of constant 
proportions, of multiple proportions, of equivalents, of Gay-Lussac 
on gaseous compounds, etc., represent nothing but different aspects 
of a single principle. Balareff’s work (A., 1918, ii, 15) is discussed 
further, and it is pointed out that this author’s enunciation of the 
law of multiple proportions is not an improvement on the older 
form and is not in accord with the meaning of Dalton’s principle. 
In view of the formulae of compounds of the protein group, char- 
acterisation of the ratios of the weights in which different elements 
unite with one another as simple is absurd. T. H. P. 

Baeyer Memorial Lecture. William Henby Perkik {T., 
1923, 123, 1520 — 1546). — A lecture delivered before the Chemical 
Society on May 10th, 1923. 
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Active Hydrogen : Its Preparation from Metallic Hydrides. 

y. VENKATAitA]viAL\n {Proc. Sci. Assoc, Vhianagram, 1922, Dec. 6). 
— Hydrogen obtained by the decomposition of sodium, potassium, 
or calcium hydride yields with sulphur traces of hydrogen sulphide. 

A. A. E. 

Precision Measurement of the Composition of the Constant 
Boiling Mixture of Hydrogen Chloride and Water. C, W. 

Foitlk and Marion Hollingsworth (J. Amer. Chem. Soc., 1923, 
45, 1220 — 1228). — The composition of the constant boiling mixture 
of hydrogen chloride and water has been accurately determined by 
weighing the silver chloride formed. The following results of the 
composition of the liquid obtained at various pressures are recorded : 
770 mm., 20-197%; 760 mm„ 20*221%; 750 mm., 20*245%; 
740 mm., 20*269%, and 730 mm., 20*293%. It is shown that tk 
rate of distillation affects the composition to a small extent. Xbe 
present results are compared with those published by Hulett and 
Bonner {A., 1909, ii, 342), Momy (A., 1912, ii, 986), and Hendrixson 
(A., 1915, ii, 797), who give for 750 mm. 20*258%, 20*252%, and 
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20'253%, respectively, against 20*245% obtained in the present 
experiments by rapid distillation. J. F. S. 

Anliydrous Perchloric Acid. B. VorlIndeb and Erich 
Kaasoht {Ber,, 1923, 56, [£], 1162— 1164).— The dark reddish- 
brown colour of the solution obtained by the action of strong 
sulphuric acid on potassium chlorate is not due entirely to chlorine 
dioxide, for this substance in solution is at most red or dark yellow 
in colour, The authors ascribe the dark brown colour to an un- 
stable compound of chlorine dioxide and perchloric acid. An- 
hydrous perchloric acid saturated with chlorine dioxide at —15° 
yields a brown, crystalline slurry which melts below 0°, decomposes 
in ice-water, and is soluble in chloroform to a yellow solution. 
Neither bromine nor sulphuryl chloride acts on perchloric acid. 
Pry hydrogen bromide at —15° and hydrogen chloride at —70° 
are similarly without action. Potassium perchlorate, boric acid, 
and arsenic can be crystallised from 70% perchloric acid. Attempts 
to prepare the chloride of perchloric acid by the action of phosphorus 
pentachloride were unsuccessful, the distilled product always 
containing large amounts of phosphorus. H. H. 

The Ageing of Thiosulphate Solutions. E. Abel {Ber., 
1923, 56, [B], 1076—1079; cf. Hahn and Windisch, A., 1922, 
ii, 873).— The ageing of volumetric thiosulphate solutions consists 
in a gradual diminution of activity due to the combined action of 
atmospheric oxygen and carbon dioxide which is opposed by the 
increasing alkafinity of the solution followed by a cessation of the 
change, so that aged solutions are practically constant in their 
activity under uniform working conditions. It appears to the 
author that the changes are probably due to the catalytic action of 
traces of copper. The course of the action is expressed by the 
schemes: 2Cu *-b2SA,"=2Cu'+S406" ; 2Cu*+J02-^2Cu’+0"; 

— ^HgO, The function of the carbon dioxide is to form 
carbonic acid and thus provide the necessary hydrogen-ions, since 
otherwise the catalyst would be precipitated and rendered practically 
inactive by the hydroxyl-ions. Stabilisation of the solutions by 
addition of alkali (or corresponding compounds which neutralise 
acids and precipitate copper) is thus satisfactorily explained. The 
automatic stabilisation of the solutions by ageing is due, not onl}^ 
to consumption of the dissolved carbon dioxide, but also to loss of 
catalytic activity of the copper. 

Attention is directed to the readiness with which traces of copper 
pass into water which is distilled from copper vessels. It is recom- 
mended that the water used for thiosulphate solutions should be 
distilled in glass vessels, and that due care should be taken to 
prevent ingress of copper from the laboratory cuir. Solutions 
prepared with these precautions maintain tiieir concentration 
excellently. H. W. 

The Viscosity and Molecular Dimensions of Hydrogen 
«leni(ie, C. J. Smith {Tran^. Faraday Soc., 1923, 18, 302- 
d07).— The value of the viscosity of hydrogen selenide at 20*0° is 
lound to be 1*68x10^ C.G.S. unit. The value of Sutherland’s 
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constant, 0, for the gas, deduced from the empirical relation 
constant, for gases of similar constitution and occupying 
corresponding places in the periodic table, where is the boiling 
point of the gas on the absolute scale, is 365, The value of the 
mean collision area of the molecule of hydrogen selenide deduced 
from these results is 0*86 X 10"i® sq. cm . The series of gases, hydrogen 
bromide, hydrogen selenide, and arsine have a central atom le- 
sembling an atom of krypton, and the increase in the value of 
the mean collision area of the molecules of these gases on passing 
from krypton to arsine is to be attributed to the hydrogen nuclei 
attached to the central atom. As the number of hydrogen atoms 
in the molecule increases, the distance of each hydrogen nucleus 
from the centre of the molecule increases at an increasing rate. 

J. S. G. T. 

Solubilities of certain Metallic Chlorides in Selenium 
Oxychloride. Clarence E. Wise (J. Amer, Chem. Soc., 1923, 
45, 1233— 1237).— The solubility of a number of anhydrous metellic 
chlorides in anhydrous selenium oxychloride has been determined. 
' The following solubilities at 25° are recorded : lithium chloride, 
3'21%; sodium chloride, 0'57%; potassium chloride, 2*89%; 
rubidium chloride, 3’66%; Ctjesium chloride, 3*83%) magnesium 
chloride, 4*96%; calcium chloride, 6*11%; strontium chloride, 
5-17%; barium chloride, 3-96%; zinc chloride, 1*10%; cadmium 
chloride, 0*16%; mercuric chloride, 0‘89%; titanium tetrachloride, 
0*75%; stannic chloride, 13*73%; arsenic trichloride is miscible in 
all proportions; antimony penlachloride, 38-64%; manganous 
chloride, 0*16%; ferric chloride, 23-40% ; nickel chloride, 0-15%; 
and cobalt chloride, 0-17%. Cupric chloride, silver chloride, and 
lead chloride are less soluble than 0-1%. The solubility is given 
in terms of 100 g. of saturated solution. The pr^ence of a 
trace of water makes a great difference in the solubility. This is 
shown in the case of the solubility of barium chloride, where the 
follovring values are obtained for selenium oxychloride contaimng 
the number of molecules of water stated per molecule of oxychloride : 
anhydrous, 3*95%, 3*86; iH|0, 3*37; 2-32; 

1*40; IH 2 O, 0*45. The following double compounds have been 
isolated during the present work : TiCl 4 , 2 SeOCf 2 ; SnCl 4 , 2 SeOCl 2 ; 

SbCl5,2SeOCU ; FeCl3,2SeOCl2 ; KCl,SeOCl2 ; RbCbSeOCla; 

CaCl2,3SeOCL>; MgCU^SSeOCV Coesium chloride forms a yellow, 
gelatinous mass whic^ is too indefinite for analysis. None of the 
other chlorides investigated give double compounds. J. F. 8. 

Spatial Distribution of the Valencies of the Tervalent 
Nitrogen Atom in Connexion with the Grener^ Theopr 
Asymmetry of Molecules and of Optical Activity. A. h 
Uspenski {J. Russ. Phys. Chem. 80 c. ^ 1920, 51, 288 — 295 ).— -u he 
question of the spatial distribution of the valency directions 0 
tervalent nitrogen is discussed, and shown to be definitely se ^ 
in the cases of singly and doubly linked nitrogen atoms, but no 10 
the case of nitrogen atoms contained in heterocyclic rings. 

R. !■ 
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Peroxidation of Nitric Oxide. H. E. Brines and G. MaI/Bt 
{J. Ckm. Phys., 1923, 20, 173—200; cf. A., 1922, ii, 563),— With 
the object of clearing up the different views held with regard to 
the mechanism of the oxidation of nitric oxide, the authom have 
investigated the range of oxidation below 50% by the method of 
absorption of the nitrous gases. The retardation of the com- 
menoement of the reaction, which is essential if the necessary 
observations are to be made, has been achieved by operating with 
very dilute mixtures of nitric oxide and oxygen and the losses 
which always accompany the absorption of dilute mixtures of 
nitrous gases have b^n evaluated by means of correction curves. 
The absorption curves show that the oxidation takes place con- 
tinuously and in a single stage, with the formation of nitrogen 
dioxide. Nitrous anhydride which is found in the products of the 
reaction is the result of a secondary reaction. When the results 
are considered kinetically, they show that the reaction is of the 
third order and must be expressed 2NOd-O2=2N0a (NjOi). Cal- 
culations connected with this process ought therefore to be made 
with equations suited for reactions of the third order, except in 
those cases where the excess of oxygen is sufficiently great (at 
least twenty times the theoretical quantity), and here it is con'ect 
to use the simpler equations of second order reactions. This case 
is realised in the practical problem of the recovery of nitrous gases 
obtained in the fixation of nitrogen by the electric arc processes. 
Using these equations, the authors have calculated the absolute 
velocity constants from the absolute concentrations and the relative 
velocity constants from the preentage composition. The equation 
K=llt .xjib—x), where K has the value 0-032 for ordinary tem- 
perature and pressure, may be employed for calculating values of 
technical significance such as the relationship between the amount 
of oxidation and the temperature, the time necessary to ensure 
50% oxidation, and the volume of the chambers necessary to furnish 
any given amount of oxidation. J. F. S. 

Physico-chemical Investigations of the Properties and 
Electrolysis of Solutions of Alkali Azides. E. Brineb and 
P. Winkler {Helv. Ckim. Acta, 1923, 6, 429 — 435 ; J. Chim. Phys,^ 
1923, 20, 201 — 216). — Wlien an alkaline solution of azoimide is 
electrolysed pure nitrogen is liberated at the anode, but the quantity 
obtain^ is not theoretical, and Pera toner and Oddo (A., 1896. 
ii, 245) attribute the deficiency to formation of nitric acid. If 
the formation of nitric oxide could be proved by the interaction 
of anodic nitrogen and nascent oxygen, this would furnish an 
argument in favour of the atomic fixation of nitrogen, the atomic 
nitrogen coming from the decomposition of the Nj-ion. The 
formation of nitric acid by the electrolysis of an alkaline solution 
of an azide has been confirmed. Such a solution evolves much 
free oxygen with the nitrogen, but the amount of nitric acid formed 
is very minute. When a neutral azide solution was electrolysed 
and a stream of oxj^gen was led into the anodic nitrogen, no nitric 
oxide was found in the gases, and the amount of nitric acid in 



ii, 486 


ABSTRACTS OF CHEMICAL PAPERS. 


solution was even less than from the alkaline solution. When 
ozone W 81 S used with the oxygen, the nitric acid reaction in the 
solution became veiy distinct. TOen hydrogen was led into the 
anode chamber very minute quantities of ammonia were formed, 
but when an aluminium anode was used, causing the foimation of 
nascent hydrogen by solution of the metal in the alkaline liquid, 
ammonia was formed freely. Only one-third of the nitrogen of 
the azide is converted into ammonia, the other two-thirds escaping 
as nitrogen. It may be taken, therefore, that the azoic group 
decomposes according to the equation giving rise to 

an atom of nascent nitrogen. E. H. R. 

Certain Physical Properties of Arsenic Trioxide in Water 
Solution. Ernest Anderson and LeRoy G. Storey (J. 

Ghem. Soc.f 1923, 45, 1102 — 1105), — The density, refractive index, 
and hydrogen-ion concentration of solutions of arsenious oxide of 
various concentrations in water have been determined, and pre- 
liminary experiments are described on the determination of the 
amount of the oxide converted into arsenious acid. The following 
values of are recorded for solutions containing the number of 
grams stated per litre of solution. 1'796 g., 1'0014; 3*212 g 
1*0025 ; 5*060 g., 1*0039; 6*425 g., 1*0050; 7*184 g., 10057; 
8*561 g., 1*0068; 10*13 g., 10080; 11*35 g., 1*0089; 12*85 g., 
1*0102, and 14*368 g,, 1*0013. The density composition curve is a 
straight line, represented by the equation If ——1288*36+ 1288'39rf, 
where d is the density and W the number of grams of arsenious 
oxide per litre of solution. The refractive index, measured by 
means of an immersion refractometer, also varies in a linear manner 
with the composition and is represented by If =— 10062*7 +7550r, 
where r is the refractive index at 22°. The solubility of arsenious 
oxide in water has been determined at 0®, 15®, 25®, 39*8®, 48*2®, 62°, 
75°, and 98*5®, and the folloAving values in g. per 100 c.c. of water 
have been obtained: 0°, 1*21; 15°, 1-66; 25°, 2*05; 39-8®, 2*93; 
48*2®, 3*43; 62°, 4*45; 75°, 5*62, and 98*2®, 8*18. The solubility 
is represented by the equation lf= 1*21 -(-0*021^+0*000505/', 
Arsenious oxide is least soluble in 3*2A-hydrochloric acid (cf. Wood, 
T., 1908, 93, 413). Attempts to measure the hydrogen-ion con- 
centration of solutions of arsenious oxide by E.M.F. measurements 
were unsuccessful, owing in all probability to a reduction of the 
oxide (cf. Gladstone and Tribe, T., 1878, 33, 306), but using the 
Sorensen indicator method the value Pn— 6*6 was obtained. The 
molecular weight of arsenious oxide determined in water solution 
by the ebullioscopic method is 92*5 and by the cryoscopic method 
99*17, which appears to indicate that at 0® some form of arsenious 
oxide is present, possibly HAsOg. J. f ■ S. 

Silicon Hydrides. XV. Trisilane and Chloroform. Alfkeb 
Stock and Paul Stiebeler (Per., 1923, 56, [P], 1087—1091).-" 
The violently explosive action between the silanes and carbon 
tetrachloride or chloroform (ef. Moissan and Smiles, A., 1902, 
ii, 308; Stock and Soraieski, A., 1916, ii, 319) is only observed in 
the presence of oxygen, mere traces of which are sufficient to 
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induce the change. The rdh of the oxygen has not been elucidated^ 
but its activity does not appear to depend on the initial formation 
of water. 

The reaction between trisilane and chloroform in the molecular 
ratio 1 : 4*3 has been investigated at 50° in the presence of aluminium 
chloride (in the absence of the latter, the change proceeds too 
violently or not at all). Keaction occurs mainly in accordance 
with the equations ; Si 3 H 8 -f 4 C?HCl 3 — Si 3 fl 4 Cl 4 'f 4 CH 2 Cl 2 and 
Sj 3 H 8 -f SCHCWSioHgClfi-l'&^HgClg. Small quantities of methane 
and methyl chloride are also produced, whilst a little chloroform 
remains unattached. The chlorotrisilanes are mixtures of isomer- 
ides. H. W. 

Influence of certain Fluxes on the Transformations of 
Quartz. N. Pabravano and C. Rosselli eel Tueco {Gazzetta, 
1923, 53, i, 249 — 257).— The authors have investigated the influence 
of small proportions of ferric oxide, phosphoric anhydride, boric 
anhydride, lime, and tungstic oxide on the character of the refractory 
obtained from quartzite. [Cf. J.S.C.L, 1923, July.] 

T. H. P. 

A Critical Search for a Heavier Constituent of the Atmo- 
sphere by Means of the Mass-spectrograph. F. W. Astoi^ 
{Ptoc. Boy. 8oc.^ 1923, [d], 103, 462 — 469). — From the results of 
analysis by the mass-spectrograph of liquid oxygen residues derived 
from more than 400 tons of air, the author concludes that a gaseous 
inert element heavier than xenon is certainly not present in air to 
the extent of 1 part in 10 ^^ parts and probably not to the extent of 
1 part in 2 X 10^® parts of air by volume. The results do not support 
Thomson’s suggestion of the presence of molecular kjypton and 
xenon in the air (A., 1922, ii, 565). The origin of a faint band 
corresponding with mass 260 appears to be connected with the 
presence of xenon, but the connexion is not necessarily a direct 
one. A faint band corresponding with mass 260 is attributable to 
a complex molecule of mercury with a multiple charge. 

J. S. G. T. 

New [Crystalline] Forms of Perchlorates. D. VoBLAjy^DEB 
and Erich Kaascht {Bct., 1923, 56, [.Bj, 1157— 1162).— Enantio- 
tropic forms of the alkali perchlorates are described and their 
transition points determined by microscopic, thermometric, and 
dilatometric methods. When, for instance, potassium perchlorate 
is heated ‘to a temperature well below its decomposition point, it 
changes to a regular, optically isotropic form, thus : 

299 - 5 * 

^-KCIOi ^ «-KC 104 . 

rbomUc 233* rtgular 

it is found that the transition temperatures of the dimorphous 
forms of the alkali perchlorates fall, although not in a regular 
manner, with increasing atomic weight of the metal : NaClO^, 
308^^ KCIO 4 , 299-300°; RbC 104 , 279°; CsCI 04 , 219 °; NH 4 CIO 4 , 
240°. The transition point of the ammonium salt lies between 

18 ** 
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those of the rubidium and csesium salts, thus coming into line with 
the other physical properties of ammonium salts. 

Thallium perchlorate has a transition point at 266°, and the 
anhydrous silver salt at 155 — 159°, although the latter begins to 
decompose at the transition point. Silver perchlorate, however, 
appears to change from a weakly to a strongly doubly refracting 
form at a temperature between 102° and 110°. . The anhydrous 
perchlorates of lithium, magnesium, calcium, and strontium eidst 
only in one form, this being another 6:&ample of the similarity 
between lithium and the metals of the alkaline earths. 

Barium perchlorate exists in two forms, which are, however, 
both optically anisotropic, and are transformed one into the other 
at 284°, Tetramethylammonium perchlorate exists in rhombic and 
regular forms, transition point about 350°. Phenyltrimethyl- 
ammonium perchlorate melts and decomposes before reaching a 
transition point. Potassium permanganate could not be shown to 
exist in two forms. H. H. 

The Freezing-point Curve for Mixtures of Potassium 
Nitrate and Sodium Nitrate. Henky Vincent Aird Bbiscoe 
and Walter Matthew Madgin {T., 1923, 123, 1608 — 1618). 

The Normal and Acid Sulphates of Sodium. P. Pascal 
and Ero (Mem, Pow(/fW, 1923, 20, 1 — 16). — The system NsgSO^- 
HgS04-H30 was studied. The following salts are in equilibrium 
with the liquid phase at various concentrations and temper- 
atures : Na2S04,7H20; Na2SO4,10HiO ; Na2S04,NaH&04; 

NaHSO,; NaHSOi.HgO; NaHS04,H2S04 ; NaHSO4,H2S04,l*5H2O; 
2NaHS04,Na2S04. Below 120°, the solubility of sodium sulphate 
was determined at different temperatures in sulphuric acid of 
different concentrations, and the liquid and solid phases were 
analysed when equilibrium had been attained. Further points on 
the diagrams were obtained by observing the temperatures at 
which solid began to be deposited from solutions of known com- 
position. Finally, the form of the isothermals was definitely fixed 
by thermal analysis. Sodium hydrogen sulphate melts at 185° 
and its monohydrate at 112°. The salts NaHS04,H2S04 and 
NaHS04,H^04,l'5H20 have no definite melting points. The 
former is liquid above 107*5°, and the latter at 131°. The salt 
NaHS04,Na2S04 decomposes at 174°, and partly liquefies with 
deposition of the neutral anhydrous sulphate. Isothermals with 
25° intervals are given for this system on a triangular diagram, 
and a further diagram gives the regions of stability of the .various 
salts enumerated above. Solutions of pure sodium hydrogen 
sulphate in water can only deposit the normal decahydrate 
above 4°, whilst at room temperatui’e they can only give the salt 
NaHS04,NagS04. In order to obtain crystals of the pure hydrogen 
suljdmte it is essential to have a considerable amount of apid in 
the solution. Certain deposition of the salt NaHSO^ can only be 
obtained from 65% sulphuric acid. Compounds of sodium hydrogen 
snlj^ate and sulphuric acid are only deposited from sulphuric acid 
solutions of above 80%. It is impossible to obtain the salt 
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J^aHSOijNa^Oi from aqueous solution. The processes for obtam> 
iug s^^uric acid by the hydrolysis of sodium hydrogen sulphate 
jre reviewed from the point of view of the diagrams obtained. 
The whole acidity of the sodium hydrogen sulphate can be obtained 
as suiphurio acid by depositing the deoahydrate from comparatively 
dilute solution with the aid of refrigeration, or the intermediate 
salt may be deposited from more concentrated solutions without 
recourse to refrigeration. In the latter case, the whole of the 
aciity is not recovered as sulphuric acid. The two methods are 
analysed with the aid of a further triangular diagram. A diagram 
of the melting points of mixtures of normal sulphate with sulphuric 
acid is given. H. C. R. 

Preparation of Sodium IVIetaphosphate at a Low Temper* 
ature. Raul Pascal [Compt, rend., 1923, 176, 1398—1400).— 
When prepared by the action of sodium ethoxide on ethyl meta- 
phosphate in presence of ether at 35 — 40°, sodium metaphosphate 
exhibits properties which difier from those of the polymeride usually 
described as metaphosphate. The substance obtained in the 
reaction has a molecular weight which, in dilute solution, tends to 
the limiting value 51, corresponding with the complete ionic dis- 
sociation of NaP 03 - The constitution of the salt undergoes no 
change on being heated at temperatures ranging up to 800°. It 
is pointed out that as ethyl metaphosphate is a hexametaphosphate, 
(EtP0<i)e, the reaction involves the breaking -down of a complex, 

H. J. E. 

The Behaviour of Calcimn Oxide towards Water. V. 

KoHLSCHtlTTER and W, Feitknecht {Helv. Chim. Acta, 1923, 6, 
337—369).— In a previous paper (Kohlschuttcr and Walther, A., 
1919, ii, 3^), it was shown that the slaking properties of lime depend 
to a great extent on the source of the lime, whether it be made 
from calcium carbonate, oxalate, or hydroxide. These differences 
are now shown to extend to other properties of lime, so far as these 
can be measured quantitatively; these include the “looseness*' 
of the powder; the rate of slaking in moist air, when the first 
mol. of water is absorbed at a linear rate, and a further 0*5 mol. at 
a gradually decreasing rate ; and the volume change when slaking 
is completed. Further, the rate of slaking in much water, measured 
calorimetrically by the rate of heat-development, showed similar 
differences. Samples of lime made from amorphous oxalate and 
from nitrate, which were exceptionally dense, slaked very slowly. 
Calcium chloride and sodium chloride in the slaking W'ater accelerate 
the rate of slaking, whilst sodium acetate, calcium hydroxide, cal- 
cium sulphate, and particularly sodium hydroxide have a retarding 
action which is most marked at the later stages. The influence 
of the electrolyte increases with its concentration. Milk of lime 
prepared from quicklime has a greater viscosity and settles more 
slowly than that prepared from lime first slaked by water vapour. 
The above and a large number of other similar observations 
load to the conclusion that the characteristic properties of lime 
are due to the fact that it is a disperse substance formed by topo- 

IS**— 2 
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chemical decomposition of a crystalline substance. The primary 
particles of the product are probably crystalline, but these, owing 
to the duration of the heating, aggregate to form secondary 
particles. The formation of hydroxide is also a topochemical 
change, consequently the character of the hydroxide depends as 
much as that of the oxide on the source from which it has been 
obtained. [See also J . S . CA ., 1923, July.] E. H. R, 

System Calcimn Oxide-Carbon Dioxide. F. Hastings 
Smyth and Leason H. Adams [J, Amer. Chem, Soc.j 1923, 45, 
1167 — 1184). — ^An apparatus is described by means of which the 
pressure-temperature relations in the system calcium oxide- 
carbon dioxide can be investigated up to 1390“ and 1000 megabars 
pressure. Using this apparatus, equihbrium pressures have been 
determined which, together with the previously published data 
obtained by Johnston (A., 1910, ii, 831), define the system experi- 
mentally from 587“ to 1339“ and from 1 mm. to 779,000 mm. 
pressure. An equation has been deduced which fits the pressure- 
temperature curve at all points within the limits of experimental 
error up to the eutectic point for the system calcium carbonate- 
carbon dioxide. This equation has the form logp——11355/7'— 
53 '88 log r-f 29*1 19. The melting point of calcium carbonate 
containing only 0-38% of calcium oxide is found to be 1339“ at 
779,000 mm. pressure. This value probably lies very near to the 
melting point of pure calcium carbonate. The eutectic between 
calcium carbonate and calcium oxide has been experimentally 
determined and found to lie at 1240^1° at 30,000 mm,i300 mm. 
The composition as judged from microscopic examination is about 
50% calcium carbonate and 50% calcium oxide. The heat change, 
Ai/, for the reaction CaCOj — > Ca0+C02 is given by Aff =51990— 
10'7ir, and the values 48800, 45850, 42640, 40500, 38360, and 
36210 cal. are calculated for 25“, 300“, 600“, 800“, 1000“, and 1200“, 
respectively. The free energy change, — AF, of the reaction is 
given by -AF-120'1367'-24'6707' log r-51991 if the final 
pressure is one atmosphere, and — AF=120*149r— 24’670!r log T— 
51991 if the final pressure is one megabar. It has been shown both 
from thermodynamic and experimental evidence that only one 
crystalline form of calcium carbonate exists >vithiii the temperature 
range investigated. J. F. S. 

Separation of Isotopes of Zinc. A. C. Egerton and W. B. 
Lee {Proc, Rmj. Soc., 1923, [A], 103 , 499— 515).— Two sets of 
distillations of pure zinc were carried out in high vacuum under 
conditions to obtain a slightly different concentration of the isotopes 
in the final residue of the last distillate. For the detemination 
of densities, the metal was cast in a vacuum and seeded with about 
1 mg. of a particular kind of zinc. The first set of distillations 
gave a residue of slightly increased density, but the distillate was 
of the same density as the original zinc. The second set of dis- 
tillations, carried out under improved conditions yielded 
of increased density (about 1 part in 3,700 parts), and a distiUa e 
of decreased density (about 1 part in 3,600 parts). The densi y 
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of at 16-3°, determined from seven samples of the 

metal prep^ as descnW, was found to he 7-14W+O OOOfi 
The possibihty of attributing the difference of densities to fln 
aUotmpes, .Merent physical ^conditions, and i^uS 'Lt uS 
and sho^ to be improbable. The degree of sVration obtoSed 
agws with ^mpster s observations of isotopes of weights 64—70 
but 18 less than half what might be found tor equal^part^an 
isotope of mass 64, and of isotopes 66, 68, and 70, /ro. T. 

Lith^ona. I. Mechanism of the Chemical Reactions 
p M® Sulphide on 

R. Kb.wf (Z. angew. CUm., 19^36 
,93 297). The blackening of lithopone on exposure to light has 
teen shoTO to be due to the calcined zinc sulphide it contains 
The authom examine the various hypotheses put forward to exS 
he blackening of the latter compound, and discuss them to toe 
hght of their own and other experiments. They conclude that 
the phenomenon is due to the zinc sulphide forming zinc dfeuUtoe 
and finely divided metallic zinc on the surface of the ma™ The 
mechanism of the process, they consider, is the same Is ths? 
referred by Fajans to the action of bght on silver bromfde irj * 
M. 1922, 46 910) The ultra-violet^a; in 1^0 S 1 0,^^ 
transference of an electron from a negatively charged LlXur on 
on the surface of the crystal lattice of zinc sulphide to a n fghbor 
mg positively charged zinc-ion, whereby free uncharged ^ 010^01 

zinc and sulphur are formed. The zinc appears as Llv di“ Z 
metal, the sulphur atom combines' with neighbourtoTLc and 
en^huMons to form zinc disulphide. Amorphous fresUyT^toO 
aW zinc sulphide not possessing a lattice .structure is not sStoe 
tolight; nedher IS zinc sulphide which has been groundi“S^ 
mce here the lattice arrangement has been disturbed BSe^ed 
lithoirane brightens in the dark owing to oxidation nf the 
zinc, for it remains black if no oxygen is present. T. S. W. 

ton detenninnd Ion ttie mngn of t.uiirra'to?^% 7 A,^t‘l 

1200’ (abs’l the vo“’ t«“'Pfraturc T between 600° and 

logpJ7-908 -9923T”%hr™T’ t * fie relation 

or&ary lead ded, L trS «f 

xtenS mea^uremel^ to iu the most 

with +ha fu vapour pressure, is l-8+0°2 aOTW'incy 

idLtorT “•'“‘‘‘tod from 1.5 log f!:?® 

ii, M mo eciilar weight (207-2) and C,= 1-622 (i. 1920°’ 

81 absolute 47 000+ KWO*"** of lead 

« zero IS 47,000±1000 calories. The latent heat of 
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vaporisation of the molten metal varies very little with temperature 
up to 1200" (abs.), and is equal approximately to 46,350 cal. A 
lowering of vapour pressure occurs when lead is heated in a vacuum 
for long periods under the conditions of the present ex^nme^. 

Univalent Thallinm in certain Sulphito-salts, G. Canneri 
{Gazzetta, 1923, 53, i, 182-185).-A number of analogous double 
sulphites of thallium and bivalent metals of the form A 
have been prepared by passing sulphur dioxide into an aqueous 
suspension of the hydroxide of the bivalent metal until this h 
completely dissolved and adding concentrated thallous carbonate 
solution In these compounds the bivalent metal functions as 
co-ordinant and the thalUum is situated outside the co-ordm- 
ating nucleus. The compounds form microcrystallme powders; 
giflcrpink; codmtwm, pink ; /erroMS, brick red ; wWte; 

nickelj yellow; cobalt^ pink. *• 

The Action of Sodium Hyposulphite on Cupric ^oride 
in Aqueous Solution. James Brierley Firth and John 
Higson (T., 1923, 123, 1515-1519). 

Chlorites of Copper and other Metals. Giorgio Renato 
Levi and C. Citollone {Gazzetia, 1923, 53, i, 200— -203 ; cf. tliis 
vol. ii, 421).— Cupric chlorite, Cu(C102)2, fonus a yeUowish-broivTi 
precipitate, undergoes rapid change even in a closed vessel, and 
exulodes violently on percussion. Basic cupric chhnte, 

^ Cu(C102)2,3Cu{0H)2, , 

does not explode when struck. Potassium cupnc cUonk, 
Cu(C 10 o)o, 2KC)02,2H20, obtained as a green, crystalline precipitate 
explodes on percussion, and forms dark brcmi concentra^, and 
green dilute, aqueous solutions. The dmihle salt, tuU2AUU2) is 
a reddish-brown, stable compound and does not explode on 
percussion. The dmbh salt, CuCl2,NH4C10,, is similar to the 
preceding salt. Rubidium chlorite, RbClO^; the double salt, 
CuCl,,RbC!0,; ccesium chlorik, CsaO,, * 

double salt, CuClj.CsClOa ; cadmrvm Monte, Chi(C10j2,2H20, which 
is very stable and is not exploded by percussion ; and zivc cMonk, 
Zn(C102)2,2H20, which is greenish -yellow and docs not explode 
when struck, have also been prepar^. T. B. r. 

Action of Solutions of AUtaU Hydroxides on Copper Oxide 
and on Copper, and the Existence of Salts of (^pnc ^ 

H. J. M. Cbiighton (J. Amer. Chem. Soc., 1923, 45, 1237 
Blue solutions containing copper have been prepared by dissol^ 
cupric hydroxide in concentrated alkali hy^nde, by digcew, 
copper oxide with concentrated solutions of alkali hydroxi 
80—90", and by electrolysing concentrated solutions of aiKau 
hydroxide between copper electrodes with a high ^ ' 

at 80—90". The blue solutions obtained by these methoos 
identical in their behaviour. The blue substance wl^h is o 
when copper oxide is added to molten pota^mm hydroxide 
be the same as the blue component of these solutions. Tvon 
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the blue solutions ejchibit the characteristic properties of colloidal 
solotionB, particularly those of the solutions of colloidal hydroxide 
prepared by Ley (A., 1905, ii, 624). Evidence is put forward 
which indicates that the blue colour of the solutions is due to the 
presence of an alkali salt of cupric acid. The formation of the 
salt by the second method can be represented CuO+SOH' — ^ 
CuOa^'+HgO, and that by the third method by Cu+2 @ — Cu”-i- 
40H' Cu02''H-2H20. The solubility of the al^li cuprates in 

alkali hydroxides, although quite low, increases rapidly with the 
concentration of the hydroxide. The potassium salt is apparently 
more soluble than the sodium salt. J. F, S. 

Revision of the Atomic Weight of Mercury. 0. Honiq- 
SCHMID, L. Birckenbach, and M. Steinheie {Ber., 1923, 66, 
[5], 1212 — 1219). — Mercury was purified by shaking with aqueous 
mercurous nitrate, then dropping in a fine stream through 1 metre 
of 5% nitric acid, followed by three distillations in a vacuum, 
rejecting all but the middle fraction each time. The pure mercury 
was converted into the chloride or bromide by heating in a quartz 
vessel in a current of the dry halogen. The mercuric halide thus 
obtained was twice sublimed and once melted, also in a quartz 
vessel. Weighed quantities of the halides were reduced in am* 
moniacal solution by means of halogen-free hydrazine, and the 
resulting ammonium halide was titrated nephelometrically with 
silver nitrate. Twelve determinations of the ratio HgC]2:2Ag 
gave Hg:=200'61 ±0-006 (Ag^ 107 -88; 01=35-457). Ei^t deter- 
minations of the ratio HgBrj : 2Ag gave Hg= 200-61 ±0-00 (Br= 
79-916), mean Hg= 200-61 (see following abstract). H. H. 

The Atomic Weights of Isotopes of Mercury. 0. Honiq- 
soHMiD and L. Birckenbach {Ber., 1923, 56, [5], 1219 — 1221; 
cf, preceding abstract and A., 1922, ii, 295). — Pure mercury was 
distilled at a low temperature in a high vacuum, and the atomic 
weights of the extreme fractions were determined by the method 
described in the preceding abstract. Light fraction, density 
0-999824 (ordinary mercury^ 1-000000), atomic weight=;200-564± 
0-006; dense fraction, density 1-000164, atomic weight=200'632± 
0-007. H. H. 

The Arrangement of the Atoms in Crystals of Cinnabar. 

Ch. MAUauiN {G<m'j^. rend., 1923, 176, 148^—1486).— The reflec- 
tion of X-rays from the crystel faces wm observed and a theoretical 
consideration of the results obtained shows that no definite con- 
clusion can be drawn until a more exact measure of intensities is 
available and also some knowledge of the lam of diffraction of 
■^-rays by mercury and sulphur atoms. H. J. E. 

Hydrates and Hydrogels. II. An Aluminium Hydroxide 
Gel of the Formula Al(OH) 3 . Richard Willstatter and 
E^inrioh Kraut (Ber,, 1923, 56, [B], 1117—1121; cf. this voL, 
n, 167), —The authors have continued the work described in their 
previous communication on the subject and now describe a method 
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of preparation of an improved form of hydrogel C, The essential 
condition for the formation of the new variety is the precipitation 
of an aluminium sulphate solution with a very slight excess of 
ammonia at 60°. The solution must not be allowed to become 
more than weakly alkaline, as high concentration of hydroxyl-ion 
is fatal to success. The gel Was obtained free from sulphate as 
a flocculent, somewhat plastic mass with a faint yellow tinge. 
It is amphoteric in character, and in contrast with acidic pre- 
parations of the gel, adheres strongly to glass surfaces. 

It is very easily soluble in acids and in alkalis. In 1% hydro- 
chloric acid, in which the D-fonn is insoluble, it dissolves com- 
pletely in five minutes on warming, giving a clear solution showing 
no Tyndall effect. It dissolves immediately in warm 15% hydro- 
chloric acid, and in half an hour in 35% acid. Because of its 
reactivity, it soon loses its characteristic properties. Storage for 
three months accompanied by frequent shaking with glass beads 
senders it insoluble in concentrated hydrochloric acid. After sis 
weeks’ contact with 1% ammonia, it becomes insoluble in hot 3% 
hydrochloric acid, this reagent causing peptisation instead. The 
composition of the hydrate was determined by drying to constant 
weight in a vacuum desiccator over phosphoric oxide ; the 
results indicate the constitution AlgOg+SHjO. The substance is 
quite stable in dry air up to 80°, but at higher temperatures it loses 
water. 

The new preparation can be used as a basic absorption medium 
for enzymes. Towards amylase (pancreatic) and invertase (auto- 
IjTSed yeast) it is nearly as efficient an absorbent as preparation B 
previously described. H. H. 

Chemical Properties of Disperse Substances. Disperse 
Aluminium Oxide. II. V. KoHi.fiCHUTTER and Nelly Neues- 
SCHWANDER {Z. Ekklrochem., 1923, 29, 246 — 256), — In continu- 
ation of previous work (A,, 1919, ii, 156), the authors have in- 
vestigated the chemical properties of disperse aluminium hydroxide 
prepared from ammonium alum, aluminium sulphate, and basic 
aluminium acetate, and more especially the dependence of these 
properties on the mode of preparation of the disperse phase. All 
varieties of hydroxide were chemically dissolved by strong hydro- 
chloric acid solution, the process of solution being preceded by 
swelling of the hydroxide. Sols were formed and chemical action 
occurred when the hydroxide was treated with sufficiently dilute 
acid. The production of a colloid occurred likewise as an inter- 
mediate stage in the process of solution. Whereas aluminium 
hydroxide was dissolved by strong solutions of sodium hydroxide, 
a sol was not produced by the action of a dilute solution of the 
latter. In contradistinction to this result, sols resulted from the 
action of either acid or alkali on disperse aluminium oxide pre- 
pared from fumes of the oxide. Sols resulting from the action of 
hydrochloric acid were readily differentiated either visually or 
ultra-micTOBcopically, their respective appearances depending on 
the mode of preparation of the dried gel, A colloid was not 
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produced by the action of dilute sulphuric acid on the disperse 
phase, although a certain amount of chemical action occurred. 

J. S. G. T. 

Aluminium Antimonides. G. G. Urazov («/. Kuss, Phya. 
Cham. Soc,, 1919, 51, 461—471). — The system antimony-aluminium 
has been repeatedly studied and both Gautier (A., 1896, ii, 602) 
and Campbell and Matthews (A., 1902, ii, 399) conclude that a 
compound, AlSb, is formed, whilst the former author also suggests 
the existence of another compound corresponding with 69*27% 
by weight of aluminium or Alj^Sb, owing to a second break in 
the cooling curves at that point. The existence of the first, but 
not the second, compound is also confirmed by the microscopic 
examination of the alloy; this divergence between the results 
obtained by two different methods is explained by Tammann 
(A., 1906, ii, 88) by the supposition that the formation of the 
compound AlSb takes some time and this accounts for the exist- 
ence of secondaty breaks in the cooling curves. 

In the present investigation, cooling curves for alloys of 
aluminium and antimony were constructed, the alloys being kept 
in the molten state for varying lengths of time. If the observations 
were made immediately after the contents of the crucible, consisting 
of equal weights of the components, became homogeneous, three 
breaks in the curves were observed, corresponding with the separ- 
ation of AlSb (880°), pure aluminium (653°), and pure antimony 
(631°), respectively; the latter two phases are not miscible at 
temperatures near their respective melting points. Keeping the 
alloy in a molten condition at about 1100° for half an hour is 
sufficient to ensure the complete interaction of the components 
and the cooling curve no longer shows a break corresponding with 
the separation of antimony. The separation of the solid AlSb 
from an equimolecular mixture takes place at 976°. 

A fusibility curve of mixtures of the compound AlSb with 
aluminium and antimony was constructed and is shown to be of 
simple character, the compound being unable to form solid solutions 
mth either component; it is also practically insoluble in either 
component at temperatures near the melting point of the latter, 

G. A. R. K. 

Atomic Weight of Gallium. Theodore W, Richards and 
WiLLUM M. Craig {J. Amer. Chem. Soc., 1923, 45. 1155-1167).— 
The atomic weight of gallium has been determined by means of 
the analysis of gallium chloride. The starting material was 60 kg. 
of non-volatile residues obtained from the distillation of zinc wdiich 
contained about 60 g. of gallium. The metal was dissolved in 
500 g. portions in dilute nitric acid and treated with a slight excess 
of dilute sulphuric acid to precipitate most of the lead. The 
filtrate was evaporated until copious fumes of sulphur trioxide 
evolved, cooled, and the semi-solid residual mass poured 
into water to make approximately a 5A-8olution of sulphuric acid. 
After removal of the precipitated lead sulphate, the solution was 
treated with hydrogen sulphide, which removed the rest pf t(ip 
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lead and traces of copper and other heavy metalfl. The filtrate 
was diluted ten timeS} raised to the boiling pcant, and again 
treated with hydrogen sulphide, whereby most of the arsenic was 
removed. The filtrate was boiled and treated with sodium carbonate 
until a precipitate was barely perceptible. Gallium hydroxide 
was precipitated from the neutral solution by the addition of 
ammonium hydroxide, care being taken not to us© an excess of 
ammonia. The ^latinous precipitate was washed by decantation 
and contained chiefly the hydroxides of gallium, indium, and zinc. 
The precipitate was treated with excess of potassium hydroxide, 
which dissolved the gallium and zinc and a little of the indium! 
The alkaline solution was neutralised with sulphuric acid and then 
treated wifh ammonia until a precipitate barely began to form 
ammonium sulphate was added, and the solution electrolysed 
with a current of 10 amperes, the cathode being a stout platinum 
rod 10 cm. long, and the anode a platinum foil. Metallic zinc and 
indium were first deposited, but as the deposit contained some 
gallium it was therefore dissolved and re-electrolysed separately. 
As the electrolysis proceeded, yielding more galhum, the boiling 
solution deposited on the bottom of the vessel an insoluble basic 
gallium ammonium sulphate as a fine, granular powder, whilst at 
the same time arsine was evolved. The basic salt, which contained 
practically all the gallium, was dissolved in a slight excess of 
potassium hydroxide and the gallium deposited electrolytically. 
The gallium was then treated with warm concentrated nitric acid 
to remove the more soluble metals, washed, and treated with dilute 
sulphuric acid. The metal at this stage may possibly contain 
traces of zinc and other metals. The metal obtained solidified 
slightly below the true melting point, 29*75®. It was therefore 
fractionally crystallised eight times and it then melted exactly 
at 29-75®. The purest crystals were heated at 800 — 850® in 
a silica boat for twenty-four hours, and the product remaining in 
the boat then failed to give spectroscopic evidence of the presence 
of zinc, arsenic, indium, or lead. The pure gallium was con- 
verted into chloride by the method previously described {A., 
1919, ii, 157, 158; 1921, ii, 264) and fractionated by distillation 
and sublimation in chlorine, in nitrogen, and in a vacuum. The 
salt was analysed by essentially the same method as that used in 
the analysis of aluminium bromide and as the mean of four deter- 
minations gave the value gallium=69*7l6, the extreme values 
being 69*707 and 69*722. The value was calculated on the assump- 
tion that chlorine=35*458 and 8ilver= 107*88. J. F. S. 

Phenomena of Hydrolysis of Aqueous Solutions of Ferric 
Chloride. E. Puxeddu (Gazzetta, 1923, 53, i, 210— 215).— The 
results of the author’s experiments indicate that the hydrolytic 
phenomena of aqueous solutions of ferric chloride are far more com- 
plex than is indroated by previous investigations. The extent to 
which the hydrolysis takes place increases with the dilution to a 
maximum and subsequently diminishes. This is indicated bv 
maxima of turbidity, of the variation with time of the electrical 
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conductivity, and of the number of mobile particles observable 
by means of the ultramioroscope. The variation of the conductivity 
with the time follows at 0° a totally different course from that 
observed at 25® (cf. Goodwin, A., 1897, ii, 16), the lag period pre- 
ceding the initiation of the hydrolysis being immensely greater at 
the lower temperature. T. H. P, 

The TernarySystem Ammonium Chloride-Ferric Chlorido- 
Water. Feedekick William Jeffrey Clendinnen (T., 1923, 
123, 1338—1344). 

Cobaltous Triple Nitrites, and a Sensitive Reaction for 
Potassium. V. Cuttioa {Quzzetta, 1923, 53, i, j^5— 189).— 
By addition to a neutral solution of a cobaitous salt ora more con- 
ceutrated solution of a lead salt and then of a large excess of alkali 
nitrite solution (cf. this vol., ii, 76, 77), the following com- 
pounds have been obtained as dark green, microcrystalline precipi- 
tates: Go(NOJ2,Pb(N02)j,2KN02; Co(N02)2,Pb(N02)2,2RbN02 ; 
Co(NOa)2,Pb(N02)2,2NH4N02, and 0o(N02)2.Pb{NO2)2,2TlNO3. The 
formation of these compounds probably occurs in two stages, the 
second stage being represented by the equation K2^o(N02)4“f- 
K2Pb(N02)4=2KN02+[Co(N02)(j]HV These triple nitrites are 
highly stable in the air and exhibit marked resistance to the action 
of cold, dilute mineral acids. 

The formation of cobaitous lead potassium nitrite serves as a 
means of detecting 1 part of potassium in 10,000 parts of solution. 
[Cf. J.8.C.L, 1923, July.] T, H. P. 

Phosphotungstates with SWO^. F. Kehrmank and R. 
Mellet (Udv, Ckim, Ada, 1923, 6, 443 — 449).— The sodium, 
potassium, and ammonium salts corresponding with the formula 
3M0,P205,6WO3,aq. have now been prepared in the pure state 
and the series is definitely established {cf. this vol., ii, 77), Three 
mols. of water are firmly held in the series of salts os water of con- 
stitution. The sodium salt is prepared by the slow crystallisation 
of an aqueous solution containing sodium tungstate (3 mols.) and 
(Hsodium hydrogen phosphate (1 mol.) neutralised with acetic acid. 
After five recrystallisations from water, it is pure. The sodium 
phosphotungstate crystallises in aggregates of white, striated 
prisms having the composition SNagOjPjOgjBWOjjSH^O-f-lSHjO. 
The ptassium salt could not be prepared directly from its con- 
stituents, but was obtained by precipitating a solution of the 
sodium salt with potassium chloride. It is far less soluble than the 
sodium salt and forms brilliant, prismatic needles containing SHjO-f- 
llHgO. The ammonium salt, prepared from the sodium salt and 
ammonium chloride, cryataUises in brilliant, short, stout prisms 
containing 3H204-6H20. The free acid could not be prepared. 
The analysis of these salts, which offered some difficulty, will be 
iully described in a future paper. E. H. R. 

The Relation of Actinium to Uranium. A. S. Russell 
{Hiaiure, 1923, 111, 703 — 704).— From a consideration of the 
periods of corresponding members of the three disintegration series, 
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the following scheme giving the element, period, atomic number, 
radiation, and atomic weight is put forward : Actino-uraniimi.I ; 
>6 X 10® years ; 92 ; a ; 24fy, Uranium- ; 25*5 hours ; 90 ; 0 ; 
236. Uranium- probably very short; 91; 236. Actino- 

uranium-II; >2x10* years; 92; a; 236. Parent of proto- 
actinium; >20 years; 90; p; 232. ftoto- actinium ; <[l'2xl0^ 
years; 91; a; 232. Actinium; 20 years; 89; P; 228. Eadio- 
actinium; 19*5 days; 90; a; 228. Thus, although agreeing with 
Piccard in assuming that the parent substance of the actinium 
series is an isotope of uranium of atomic weight 240, the author 
differs from that investigator in believing that the atomic weight 
of actinium not 232 but 228, and that uranium- P is not the 
immediate parent of proto-actinium. In view of the fact that 
there are ten examples of similar types of radioactive transformation 
in which the peri^ of the first ^particle is greater than that of 
the second, it is argued that the parent of protoactinium has a 
longer period than actinium, and consequently cannot be uranium- 1^ 
It is claimed that the data given do not contravene the Geiger- 
Nuttal relation ; they reduce the three exceptions to Fajan’s a-ray 
rule to one only ; and the two exceptions to the p-ray nile do not 
exist. 

The ratio of the amounts of actino-uranium and uraniuia-I in 
uranium is experimentally found to be 5 : 95. Hahn’s conclusion 
that uranium-Xj breaks up dually is confirmed, and the periods of 
iiranium- 7, uranium-Z and uranium-X^ have been accurately 
determined to be 25’5 hours, 6*69 hours, and 70*5 seconds, 
respectively. It is pointed out that the branching ratio, given by 
Halm as 906 *5 : 3*5, is approximately equal to the reciprocal of the 
periods of the two substances formed, namely, uranium -Xg and 
uranium-Z. A. A. E. 

Revision of the Atomic Weight of Titanium. Analysis of 
Titanium Tetrachloride. Gregory Paul Baxter and George 
Joseph Fertig (J. Amer, Chem. Soc., 1923, 45, 1228—1233).— 
An account of preliminary work on the analysis of titanium tetra- 
chloride made for the purpose of atomic weight determination. 
Titanium tetrachloride was purified by fractional distillation, using 
the method employed by Baxter, Weatherill, and Scripture in the 
distillation of silicon tetrachloride and tetrabromide (this vol., ii, 412). 
The pure titanium tetrachloride was sealed in small bulbs which 
were broken under 3X-nitric acid, treated with nearly the equivalent 
amount of silver nitrate, the exact equivalent point being deter- 
mined nephelometrically. Six experiments to determine the ratio 
TiCli : 4Ag gave a mean value of 0*43957, the extremes being 0*43940 
and 0*43967i which leads to the mean value 47*85 for the atomic 
weight of titanium, the extreme values being 47*89 and 47*78. 

J. F. S. 

Investigations of the Chromates of Thorium and the Rare 
Earths. I. The System Thorium Oxide-Chromic An- 

hydride^Water at 25®. Hubert Thomas Stanley Britton 
(T., 1928, 123, 1429—1435). 
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Thorium Molybdate, Th(Mo04)2. F. Zambonini 
rend., 1923, 176, 1473— 1475). —Whilst the thorium molyh^te is 
crystographically clearly distinct from calcium, strontium, barium, 
lead, cerium, lanthanum, and neodymium molybdates, the differences 
between corresponding angles are not greater than those sometimes 
observed between typical isomorphs. Mixed crystals of thorium 
and cerous molybdates were obtained containing in one case l%of 
the cenum salt, in the other 6% of the thorium compound. The 
fact that tervalent and quadrivalent elements form such isomorphous 
crystals is considered to indicate the possibility of element 72 being 
found in conjunction with rare earths, themselves tervalent, although 
the new element is quadrivalent. H. J, E. 

The Isotopes of Germaniiun. F. W. Aston Mature, 1923, 
111, 771). — By the use of an anode containing a fluorine compound 
of germanium, three isotopes of mass 70, 72, and 74, respectively, 
with intensity ratio 2 ; 4 ; 5 have been detected, the values being 
in reasonably good agreement with the accepted atomic weight, 

A. A. E. 

Action of Vanadyl Trichloride and of Nitrosyl Chloride 
on Metallic Oxides. V. Cuttica, A. Taechi, and P. Alinaet 
{Oazzetta, 1923, 53, i, 189 — 194; cf. Bassett and Taylor, T., 1911,99, 
1402). — Vanadyl trichloride acts on magnesium oxide at the ordinary 
temperature giving a brick red, pulverulent substance which con- 
tains 12-4% Mg, 20‘4% V, and 25% Cl and yields the hexa vanadate, 
Mg2Vg0j7,19H20i when treated with water. In a sealed tube at 
150—160°, vanadyl trichloride and cupric oxide give copper chloro- 
vanadoie, Cu(V03)2,CuCI, as a dark green powder. Similarly lead 
oxide 3delds the chlorovanadate, Pb{V03)g,PbC]2, as a brick-red 
powder. At the ordinary temperature, vanadyl trichloride and 
thallous oxide yields thallous chhrovaim^te, Tl^OjVOClj, as a deep 
chestnut- brown powder (cf. Ephraim, A., 1^3, ii, 487); treatment 
of this compound with water gives vanadyl chloride and the poly- 
vanadate, TljOjSVgOg. From the instability of these compounds 
towards water, it is probable that the chlorine is combined 

nith the vanadium, the structures being Cu<C^^V0Cl,CuV03, 

Pb<^>VOCl, and VCl3(OTl)i, (cf. Ephraim, he. cil.). 

The action of nitrosyl clUoride on cupric oxide yields an unstable 
compound, which decomposes rapidly in the air, giving cupric 
chloride. With cuprous chloride or oxide, nitrosyl chloride gives 
the compound Cu2Cl2,NOCl (cf. Sudborough, T., 1891, 59, 655). 
Thallous oxide and nitrosyl chloride 3ucld the red compound, 
TlClgjSNOCl, which is moderately stable in the air, but in a vacuum 
gradually decomposes, with formation of thalloso-thallic chloride. 

T. H. P. 

Platinum Complexes. Ia A. Tschtjqaev (J. Russ. Phjs. 
Ckm. Soc., 1920, 51, 193-231).-[With M. S. Grigorieva.] 

^^^Phiijiodmmminedihydrazirie chloride, 
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whitie' crystals, is prepared by grinding up Poyronier’s chloride, 
with hydrazine hydrate. This compound decom- 
poses in cold aqueous solution within fifteen to twenty minutes ; 
when heated, decomposition is almost immediate, with the liber- 
ation of platinum black. The dry salt may be kept without decom- 
position for a few days. The cMoi^latinitey^^ceen crystals, is 




prepared, and a dihydrochloridey | 




^ CI4, white 


crystals, is obtained by the addition of hydrochloric acid to a solu- 
tion of the chloride. The dihydroohloride may be kept for some 
months without noticeable decomposition, and the original chloride 
is regenerated from it by the addition of the calculated quantity of 
sodium hydroxide. The addition of potassium chloroplatinite to the 

fiJ2 


dihydrochloride gives a compound, |^(NH3] 
prisms. The chloride on warming with hydrochloric acid yields 




Peyronier’s chloride in the following way : [{NHa)2Pt{N2H4}2]Cl2 - 
[(NH3)2Pt(N2H5)2]Cl4 ^ [(]S[H3)2PtCl2]+2N2H4,2HCl. trails- 

PlaUnodumminedikydrazine chloride is obtained in the same way as 


(NH. 


'L Cl- 


3 >Pt< 


Cl,] 

■NH3J- 


and 


the cis-compound from Reise’s chloride II, 

forms an iodide and a ckloropkUinite similar in properties to those 
of the cw-compound. With hydrochloric acid a dihydrotMmde, 
white needles, is obtained, and the further action of hydrochloric 
acid is to regenerate Reisers chloride II, in an anafogous way to the 
ci5-compound. PUUinotelrahydrazine chhride, [(N2H4)2Pt(N2H4)2]Clg, 
white needles, decomposing within a few days of preparation, is 
prepared by the action of hydrazine hydrate on platinoditripropyl- 
ammine tetrachloride, [(C3H7)3NH]2PtCl4, and can also be obtained 
from the compounds of platinous chloride with thio- and dithio- 
ethers, [Pt2R2SCla] and [PtRS(CH2)2SRCl2]. The cMoroplaiinite, 
deep red crystals, and the iodide, silky needles, of the above 
compound are prepared, and a compound, Pt{N2H4)2Cl2,2HCl,2H20, 
white crystals, is obtained by the action of hydrochloric acid. 
Qis-PkUinodiniirodihydrazine, [(N2H4)2Pt(N02)2], white crystals, is 
obtained by warming potassium piatinonitrite with hydrazine 
hydrate. This compound is changed by acids into a substance, 


I 1 in which both nitrogen atoms of a hydrazine 

LJN jN U2J 

molecule are united to the platinum. 

[With L I. Tschernuev.] — Platino-ciB-diamminedikydroxylamine 

chloride, needles, is prepared by 

the action of aqueous hydroxylamine on Peyronier’s chloride, 
[(NHjjjPtCy, and is ionised in solution. Its chwroplatinite, purple 
needles, mdchloropalladiie, red needles, both soluble in hot water, 
and ionised in solution, are prepared. ir&ns-Plalinodiamminedi^ 
hydroxylamine chloride, colourless prisms, is obtained in an analogous 

way to the ci5-comiX)Uiid, from Reisc’s chloride, 
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and is less soluble than the cw^compound, the salt being fully 
ionised in 8o^^tioG. On wanning with hydrochloric acid, it re- 
generates Keise’s chloride. The tm/w-isomeride may also be 
obtained by the action of anhydrous liquid ammonia on 

platinodihydroxylamine dichloride, Lessen 

^^nnalen, 1871, 160, 242) obtained a substance by this reaction, 
using aqueous ammonia, which he erroneously described as the trans- 

isomeride, and this is now shown to be 

which on warming with hydrochloric acid regenerates the trans- 
platiDodihydroxyiamine dichloride, and is probably formed by the 
hydrolysis of the frawa-isomeride. The (^Uoroplatinitef green needles, 
and the ckloropalkdUef olive-green crystals both soluble in hot 
water, are prepared, tTfkns-Pl(UincdichldroammiMhydr(Kcylaininet 

^|!>Pt\^g ,Qjj, yellow crystals, soluble in hot water, is pre- 
pared from cw-platinodiamminedihydroxylamine chloride by warm- 
ing with hydrochloric acid; prolonged heating with the latter 
results in the production of Kossa’s acid, [Pt{N'H-)CyH. Phtino- 

triamminehydroxylamine cklmdct 

plates, soluble in water, is obtained by heating the mix^ chloride, 
with liquid ammonia in a sealed tube; on 

canning with nydrixjhloric acid it yields Cleve’s chloride, 
[PmUfiljCl 

[fcfl cMoroplatinitey pale green needles, yields similarly Cleve’s chloro- 
platinite, [ClPt3NH3]gPtCl4. Phtirioamminetrikydroxylamirie 
Moride, white crystals, is prepared by heating the mixed chloride 
with hydroxylamine, and its chloroplaiinite, and chloropaUaditej 
purple crystals, are prepared. trms-PlatiivodipyridiTiedihydroxyU 

mine dkloride, crystals, is 

obtained by warming pyridine with ^m/w-platinodibydroxylainine 
dichloride; on wanning with hydrochloric acid, it yields tranS’ 
platinodipyridine dichloride. Its chloroplatinite, pink prisma, is 
prepared. frons-Platmodihydroxylamine dichloride is prepared by 
warming platinotetrahydroxylamine chloride with hydrochloric 
acid. This substance is little ionised in solution, and is capable 
of forming double salts with Reise’s chloride I, 
t 4^ [Pt(2NH2*0H)Cl4]Pt,4NH3,2H20, 
pale yellow crystals, and with caesium chloride, [Pt( 2 NH 2 * 0 H)Cl 4 ]Cs 2 , 
pale yellow crystals. R. T. 
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Mineralogical Chemistry. 


Structure of Native Platinum. S. F. Schem^chuschny 
(J. Russ. Phys, Chem. 8oc., 1919, 51, 417— 460).— The physical 
properties, microstructure, and chemical composition of a numkr 
of ^mples of native platinum from the Urals were studied. It is 
concluded that platinum found in “^ssive rocks is of 
oricin (cf. Beck, Ber. Ges. Wiss. Leipzig, IW, 59, 387), Thus it 
possesses a microstructure similar to that of alloys, the componeMg 
of which form solid solutions of various concentrations; the hard- 
ness of the samples is greater than that of pure platmum. being a 
solid solution of metals of the platinum ^oup and also iron m 
platinum; the presence of occluded air bubbles and of crystals 
of the compound O&l^ is also in accordance with that ^e^ ^ 

The Chemical Structure of Coal. Walth™ ScnEAWH 
{Brmnstoff-Chem., 1923, 4, 161-164).-The author has previouBly 
suggested (A., 1923, i, 443) that the fundamental unit of lignin is 
a keto-derivative of a hydro-9 : lO-benzophenanthrene m whicli 
the three outside benzene niigs are linked 
up through oxygen (formula I). ^ Such a 
molecule would possess great reactivity. It 
could, by enolisation, give rise to esters and 
ethers, the occurrence of which in^ lignin is 
established. Carboxylic acids of mole- 
cular weight, similar in character to the humic 
acids, might also be derived from it, whilst 
reduction might lead to the replacement of the 
^A., oxygen in the furan rings by hydrogen. It 

would be particularly susceptible to various ^°« 5 >en^tion precipes 
by which it might give rise, in the course of -^1 — n> « 

\ . size (type II), con- 
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Cv ^ taining possibly also 

/ — \ sulphur and nitrogen, 

yCHjj ^jiich would finally, 


^0 O'" 


( 11 .) 


\_/ \o 

\_/ 

CH2\_ 


by elimination of car 

bon dioxide and water, 

lead to products not 
unlike coal itself. 
Not only does the 
hydrogenation of coal 


indicate the presence in it of nnsaturated liitogs bjt m 
decomposition products formed nnder the co j 

perature and pressure attendant on the formation of the 
^d, in a more marked degree by low ^„ve 

ation, are directly derivable from a moleoulo of the a 
type. The occurrence of purely aromatic hydrocarbons, 
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naphthalene and anthracene, as primary products of low temper- 
ature carbonisation is not to be expect^, and the fact that low 
temperature tars do not contain these but are mainly composed 
of alkylated phenols and hydrogenated hydrocarbons supports the 
author’s argument. Further support is provided by the presence, 
in these tars, of xinsaturated aliphatic hydrocarbons and of acetone. 
An exact examination of the higher constituents of low temperature 
tars is at present lacking, but the results so far obtained appear to 
be in agreement with the above formulation which may thus, at 
least, be taken as a working hypothesis. W. T. K. B. 

Argentojarosite, a New Silver Mineral. Waldbmar T. 
ScHALLER {J. Washington Acad. Sci., 1923, 13, 233). C. A. 
ScHBMPP {Amer. J. Sci., 1923, fvj, 6, 73— 75).— Small, yellow 
to brown, hexagonal, optically uniaxial and negative scales from 
Dividend, Utah, resemble jarosite in appearance, but have the 
composition Ag20,3Fe203,4S03,6H20, with Ag20 18, Fe203 43, 
SO3 28, HgO 10% and some K2O and PbO. This is the first record 
of a silver mineral containing oxygen, and it is sufficiently abundant 
to be worked as an ore. L. J. S. 


Analytical Chemistry, 

Polarimetric Estimation of Acidic and Basic Groups in 
Various Types of Compound. I. Basic Groups. J. Groot 
{Biochem. Z., 1923, 137, 517 — 530). — By working Mith sucrose 
solutions of a constant concentration, the relation between the 
velocity constant of inversion, A, and the normality N, of the 
hydrochloric acid is determined over a given range. The function 
is not quite a straight line, but can be represent^ by an equation 
of the type K~aN-\-bN^, where a and b are constants. Having 
evaluated these constants, the velocity of inversion by hydrochloric 
acid is determined in the presence of a small proportion of a basic 
substance, as, for instance, o-aminobenzoic acid. The effective 
hydrocWoric acid concentration is thus calculated and hence the 
proportion inactivated by the o-aminobenzoic acid is kno^m. 

H. K. 

Use of Potassium Ferrocyauide in Analysis. C. Porlezza 
{Ann. di Chin. AppUc., 1923, 13, 48— 53).— The formation of a 
blue precipitate in an acid solution of potassium ferrocyanide 
(cf, Tanigi, Keport VI. Intemat. Congress Applied Chem,, Rome, 
1^6) does not occur in the dark, but takes place fairly rapidly in 
diffused light in presence of air, hydrocyanic acid being liberated 
in small proportion. The resultant liquid yields a precipitate of 
ferric hydroxide when treated with excess of sodium hydroxide. 
Special precautions must therefore be taken in applying analytical 
processes involving the use of ferrocyanide in acid solutions 
(fVesenius and Hintz, A., 1895, ii, 536 ; BroT^Tiing, A., 1921, ii, 279 ; 
Browning and Porter, A., 1921, ii, 265). The possible causes of 
the formation of the blue precipitate are discussed. T. H. P, 
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Use of Bromate in Volumetric Analysis. I. Stability of 
Bromic Acid in Boiling Solutions. G. Fbbdbeick Smith 
(J. Amer. Chm. 8oc., 1923, 45, 1115— 1121).— With the object of 
ascertaining whether or no potassium bromate is a suitable volu- 
metric rea^nt in reactions where it is necessary to add an excess 
of the reagent, the stability of solutions of potassium^ bromate 
(0‘025JV) which had been acid&ed on boiling has been inv^tigated. It 
is shown that solutions of bromate acidified with perchloric acid, nitric 
acid, or acetic acid, so that the concentration of the acid is 2^, are 
not d^omposed on boiling or five minutes ; sulphuric acid and 
phosphoric acid solutions are much less stable. The presence of free 
bromine has no effect except with acetic acid, but the presence of 
10 mg. of potassium chloride causes a slight reduction.^ The 
amount of bromide in bromate may be estimated by acidif^ng the 
solution and distilling the bromine liberated. Barium bromate 
may be substituted for potassium bromate with equally good results. 

J. F. S. 

The Error in Bang's Micro-estimation of Chloride, n. 

Richard Prigge {Biochem, Z., 1923, 137, 484 — 488). — One ex- 
traction of blood with alcohol in the Bang micro-method is insufla* 
cient to remove the whole of the chloride. A second extraction 
in which the drop of blood is left in contact with the alcohol for 
three hours is adequate, but contact fo^fifteen seconds is insuffi- 
cient. 2. K. 


The Titration of Hypochlorous Acid. A. Schleicher (Z. 
anal. Chem., 1923, 62, 329— 335).— The low results obtained by 
Ciarens (A., 1914, ii, 741) in using Penot’s method of estimating 
hypochlorous acid by titration with sodium arsenite are sho^^Ti 
not to be due to loss of chlorine dioxide. Good results can be 
obtained by mechanically stirring the solution during the addition 
of arsenite ; no preliminaiy test is then necessary. Addition of 
potassium bromide as indicator invariably leads to low results. 
Electrometric titration, using a solution that has b^n carefully 
titrated in the usual way with iodide-starch paper as indicator, as 
a comparison electrode is very satisfactory. A. R. P. 


Free Sulphur in Motor Fuels, etc. W. R. Ormandy and 
E. C. Craven {J. Inst. Petroleum Tech., 1923, 9, 133 — 139).“-To 
estimate free sulphur in light petroleum, etc., 100 c.c. of the sample 
are shaken thoroughly in a stoppered bottle for fifteen minutes 
with about 3 c.c. of mercury; 10 c.c. of dilute hydrochloric acid 
(I : 100) are then added, the mixture is again shaken, and the 
mercury sulphide formed collected on a moistened asbestos filter. 
The filter and precipitate are washed with dilute hydrochloric acid, 
ibsa transferred to a beaker, and the sulphide is oxidised and 
diasolved by heating with hydrochloric acid and a small quantity 
of potassium chlorate. The solution is filtered and the sulpm^^ 
acid in the filtrate is estimated by precipitation as barium sulphate 
Various brands of “ petrol ” examined contained from a trace to 
6’3 mg. of sulphur per 100 c.c. W. 
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Estimation of Xnoz^anic Impurities in Omnlc Compounds 
Solid)Is witli Pifficulty in Water, such as Sulphuric Acid in 
picric Acid, T. S. Pattbbson and K. L. Moudgill {J, Soc, 
Ch&m. Ind., 1923, 42, 211— 21^).— Fifty g. of picric acM are placed 
in a large boiling tube together with 100 c.c. of watei? the tube is 
immersed in a bath of concentrated potassium carbonate solution 
heated at 130°, and a current of steam is passed into the mixture 
for thirty minutes. The supernatant liquid is then decanted and 
the residual picric acid treated twice in a similar way. The decanted 
liquids are altered and the sulphuric acid is estimated in the usual 
manner by precipitation as barium sulphate. An alternative 
method consists in mixing 100 g. of picric acid with 200 c.c. of 
nitrobenzene, heating the mixture at 40°, and shaking it with 80 c.c. 
of water. The aqueous portion is then removed and the extraction 
repeated four times. The combined aqueous portions are filtered 
and the sulphuric acid is estimated in the filtrate. W. P. S. 

Sensitivity of the Reaction between Silver Nitrate and a 
Sulphite. 0. Hackl {Chem. Zeit.^ 1923, 47, 466). — Investigation 
of the reaction which occurs when a few drops of a solution of silver 
nitrate are added to a solution containing sodium sulphite shows 
that the appearance of a precipitate is dependent, not merely on 
the concentration of the solution of sodium sulphite, but also on 
its volume. For instance, addition of silver nitrate to 100 c.c. of 
a solution containing 0-00315 g. of NajSOg.VHjO yielded no per- 
manent precipitate, but a distinct precipitate was observed when 
1 c.c. of a similar solution was used. By means of silver nitrate, 
it is possible to detect not less than 0-001 g. of SO 3 (as sulphite) 
in 10 c.c. of water or 0-0001 g. of SO 3 in 1 c.c. A. J. H. 

New Colour Reaction for Detecting Nitrous Acid. As. 
ZuTABOFF {Z. anal, CUm., 1923, 62, 384r-385).— Nitrites may be 
detected in waters by treating 10 c.c. with 1 to 2 c.c. of a 0-0025% 
aqueous solution of Neutral red followed by 2 to 3 c.c. of dilute 
sulphuric or hydrochloric acid. A deep blue colour shows the 
presence of nitrites. The method will detect 0-00005 g. of nitrous 
acid in 1 litre of water, and is not affected by the prince of iron, 
manganese, or other metallic salts that occur in natural waters. 

A. R. P. 

Estimation of Phosphoric Acid in Milk and its Application 
to the Detection of Added Water. A, Klino and A. Lassikuk 
[Ann. Fakif., 1923, 16, 141—146). — When a mixture of phos- 
phoric acid solution, a mineral acid, sodium molybdate solution, 
and ether is shaken and allowed to separate, three layers are 
formed, an upper ethereal layer, an intermediate aqueous layer 
free from phosphoric acid, and a lower layer eongisting of a yellow 
liquid (dl*23); the volume of this yellow liquid is proportional 
to the amount of phosphoric acid present. To estimate phos- 
phoric acid in milk, the ash of the latter is fused with a small 
quantity of sodium nitrate, the fused mass is dissolved in 2 c.c. 
of water and 2 c.c, of hydrochloric acid (1 : 3 ), the solution is 
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filtered and the filter washed first with 10 c.c. of dilute hydro, 
chloric acid and then with 10 c.c. of water. The filtrate is trans. 
ferred to a pear-shaped bulb provided at its lower end with a 
narrow graduated stem, 7 c.c. of ether are added (or a quantity 
more than*sufficient to saturate the solution), 15 c.c. of sodiuiii 
molybdate solution (100 g. of molybdic acid and 32 g. of sodium 
carbonate per litre) are introduced slowly whilst the mixture is 
shaken, and the tube and its contents are submitted to centrifugal 
action for two minutes. The volume of the yellow liquid is then 
noted. The value of each division of the graduations, in terms 
of phosphoric acid, is determined by using a standard phosphoric 
acid solution. It is suggested that the quantity of phosphoric 
acid in milk may be used as a basis in the detection of added water 
in a sample. W, P. S. 

Volumetric Method for the Estimation of Phosphorous 
Acid in the Presence of Phosphoric Acid. A. Winglee [Z, 
anal. Chem., 1923, 62 , 335 — 337). — A measured quantity of the 
solution containing the mixed acids is treated with a small excess 
of a saturated solution of bromine in water and the mixture is 
left for ten minutes in a dark place. Excess of bromine is removed 
by passing a current of air through the solution until it becomes 
colourless. The liquid is titrated with i^/lO-sodium hydroxide 
solution first with methyl-orange then with phenolphthalein. The 
process may be represented by the equation : H 3 POa+H 20 + 
Br 2 =H 3 P 04 -i- 2 HBr. The first end-point is obtained when all 
the hydrobromic and one-third of the total phosphoric acid present 
are neutralised, and the second end-point when another one-third 
of the phosphoric acid is neutralised. From these figures the 
amount of each acid originally present is then readily calculated. 

A. K. P. 

New Method of Estimating Arsenic in Steels. 0. Mazzetti 
and P. Agostini (Qazzetta, 1923, 53, i, 257— 261).— The steel is 
dissolved in aqua regia, the solution evaporated to dryness, and 
the residue dissolved in hydrochloric acid, the insoluble silica and 
carbon being removed by filtration. The filtrate is treated with 
a hydrochloric acid solution of stannous cJiloride, and the pre- 
cipitated arsenic filtered off under slight suction and washed free 
from iron. The filter is shaken with water mitil the paper is 
pulped, the arsenic being then dissolved in standard iodine solution, 
and the liquid titrated with standard arsenite solution in presence 
of sodium phosphate or sodium hydrogen carbonate and starch 
paste until a yellowish -pink coloration is obtained (cf. Andrews and 
Farr, A., 1909, ii, 437). [Cf. J.S.C.L, 1923, July.] T. H. P. 

Estimation of Carbon in Vegetable Mould. L. J. Simon 
{Compt, rend., 1923, 176 , 1409—1411). — The author has now 
applied the method of sulpho- chromic oxidation (A., 1922, ii, 593) 
to the estimation of carbon in vegetable mould, and details are 
given of experiments on three types of soil, (a) from an ordinary' 
garden, (6) of a putty-like nature, and (c) one rich in humus, The 
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values obt^ed by the use of chromic acid are low when compared 
mth the standard copper oxide method, but on using silveT di- 
chromate as the oxidising agent more accurate results follow 
It IS su^ested that the chromic acid “oxidation deficit” (this 
vol., 1. 81) may afford an indication of the nature of certain sub- 
fitoces present m the soii. The method is stated to be simple 
and rapid. g j 

AM^od. for the Estimation of Dissolved Carbon Dioxide 

F. G- HAtt (J. Btol Ch^m., 1923, 55, 751-755).-The method is 
.specially designed for the estimation of carbon dioxide liberated 
by aquatic ammals in respiration experiments. Tbe gases are 
e.dractcd from the solution by repeated evacuation; measurement 
of their volume before and after absorption of carbon dioxide cives 
the volume of the latter The evacuation tube is constructed on 
the pnnciple of Van Slyke s blood gas apparatus, but is of larser 
dimensions. g g® 

The Estimation of Silica in Waters. F. Dienert and F 
Wandbnbulcim rend., 1923, 176, 1478— 1480).— Small 

quantities of silica may be estimated colorimetrically by means of 
ammomum molybdate; heating the solution is obviated in the 
production of the colour by using this reagent in the presence of a 
mirture of sulphunc and nitric acids. The method permits of the 
dinerentiation of colloidal and non-colloidal silica, and shows that 
the latter form is that which normally occurs in waters The 
method may be used for studying the change from the colloidal to 

7 ^'inlo T ^^P^'rimental details are given. [Cf. 

1923, July.] j g 

The Est^tion of Potassium hy means of Sodium Cobaltic 
Nitnte, iiMM. Pozzi-Escot [Bull. Soc, chim. Belg., 1923, 32 
L 1 ^^ Clerfeyt .s paper on this subject (this vol.! 

II, 181) the author directs attention to the fact that all the details 
^ published by de Koninck several years ago, 

aM that this method for the estimation of potassium has bren 
omcially adopted in the United States for some time. G. F. M. 

Volumetric Method for the Estimation of Potassium. 

iR Fernandes {Ann. di Chim. ripp/fc., 1923, 13 

ib-48 .-Potassium may be estimated accurately by precipitating 
it^ the tnple nitrite, ICo(N 02 )dPbK 2 , and titrating the nitrou! 

precipitate vith permanganate solution. [Cf. 
1923, July.] T, H. P 

^timation of Calcium, Magnesium, Potassium, and 
fT^- S. J. Druskin (J. 
hv h 1^23, 8, 334 339). — Citrated blood is oxidised 

y neaimg with a mixture of fuming nitric acid and concentrated 
oflrLw evaporation, a little ammonium hydrogen 

thft adrfed, volatile ammonium sulphate being fonned. In 

calcium and magnesium are precipitated by ammonium 
c solution and ivcighed as stearates. These are dissolved 
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in O Olitf^-suiphurio acid, the precipitated stearic acid removed by 
filtration, and the excess of acid titrated with OOli^-sodium hydr- 
oxide solution. Hence the respective amounts of calcium and 
magnesium can be calculated. The filtrate from the precipitated 
stearate is evaporated to dryness, ignited, and the alkali sulphates 
are weighed; an estimation of the sulphate present gives the 
proportions of sodium and potassium. Chemical Abstracts. 

Volumetric Method for the Estimation oi Magnesimii, 

M. Btjlu and L, rEENANDES {Ann. di Chim. Appiic., 1923, 13, 
44 — 45). — Magnesium may be estimated accurately by precipit- 
ation as magnesium ammonium ferrocyanide, and determination 
of the remaining excess of ferrocyanide in solution by titration 
with zinc sulphate. [Cf. 1923, July.] 

T. H. P. 

Electrolysis of Zinc Oxide and Cadmium Oxide Fused in 
Sodium Hydroxide. B. Salani [Guzzeiia, 1923, 53, i, 229^ 
233; cf. this vol., ii, 54). — The author has investi^ted the con- 
ditions in which it is possible to separate zinc and ca^ium electro- 
lytically from a mixture of 5 g. of zinc oxide and 6 g. of cadmium 
oxide fused in 150 g. of sodium hydroxide. Graphite crucibles 
cannot be used as they suffer disintegration, and it is found most 
convenient to employ an iron crucible as anode and a strip of iron 
as cathode. T. H, P. 

Detection of the Elements of the Hyd3x>gen Sulphide Group 
with Especial Heference to Spot Tests. F. Feiql and F. 

Neuber {Z. anal Chtm., 1923, 62, 369—384).— One drop of a 
solution containing 2 mg. of mercury per 100 c.c. yields a distinct 
blue colour when placed on a filter-paper moistened with alcoholic 
diphenylcarbazide solution. Cadmium and copper intcifcre, bnt 
their sulphides are soluble in nitric acid. To distinguish mercuroiLs 
from mercuric salts, the solution is shaken with a benzene solution 
of diphenylcarbazide. A blue benzene layer indicates mercuric 
salt, a floccuient precipitate at the interface between the liquids', 
mercurous salt. Lead, to the extent of 1 part in 33,000 parts, 
may be detected by the formation of a blue colour when a droji 
of the solution is placed on a filter-paper moistened with aminoniacai 
hydrogen peroxide, then, after some time, treated with a drop of 
an acetic acid solution of benzidine. Bismuth interferes, but lead 
may be detected in the presence of eleven times its weight of bis- 
muth by carrying out the test with tetramethyldiarainodipheuyl- 
methane instead of ^vith benzidine. A spot test for bismuth 
consists in placing a drop of the solution on a paper moistened vitb 
a solution containing 1 g. of cinchonine (dissolved in very dilute 
nitric acid) and 2 g. of potassium iodide per 100 c.c. Bismuth 
givea an orange-yellow colour; if mercury, copper, and lead are 
present, the mercury forms a white spot inside the orange-yelloff 
bismuth ring, lead gives a yellow ring outside this, and copi)ei' ^ 
brown ring outside the lead ring. Traces of copper may be detected 
by the blue colour produced by the addition of a drop of potassium 
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bromde solution, foUowed by a drop of benzidine hydrooMoride 
solution to a drop of the test solution on filter-paper. Copper also 
potassium cyanide, and phospho^lybdio 
and hydrochloric acids which may be extracted from the solution bv 
shaking with amyl alcohol. Cadmium gives a reddish-violet spot 
saturated solution of diphenylcarbazide 
m W /o alcohol that has been saturated with potassium thiocyanate 
and contains a little poteiura iodide. Copper does not interfere ; 
lead gives a yellow BjKit inside the cadmiuin coloration. Addition 
of stannous chlonde to ammonium molybdate solution produces a 
blue colour which disappears on wanning ; if only 1 part of arsenic 
per million is present, the blue colour persiste on warming, Anti- 
monious ^d stannous chlorides both give a blue colour with a 
solution of phosphomolybdic acid, but only stannous chloride gives 
a similar reaction on a test-paper impregnated with ammodmn 
phosphomolybdate. ARP 

Estimation of Tin in Wolfram. A Modiacation of PoweU's 
Method. Octavius Francis Lubatti {T,, 1923, 123, uqq 

Sep^ation o! Tin and Arsenic. LeRoy W. McCay U Anier 
Ckm, fSoc., 1923, 45, 1187— 1191). --Quadrivalent tin and tervalent 
irsemc in dilute sulphuric or hydrochloric acid may be completely 
separated by tr^tment with hydrogen sulphide after the addition 
of a little hydrofluoric acid. The separation is effected by treating 
the solution in a platinum dish with 2—5 e.c. of 48% hydrofiuorS 
mi, heating for a few minutes, and when cold diluting to 300 c c 
The solution ^ then treated with a rapid stream of hydrogen sulphide 
for thirty minutes, when arscniou.s sulphide alone is precipitated 
Ihe separation is both rapid and quantitative. J, F. S, 

The ^timtion of Ethylene and its Homoloffues in Primary 

WM (Brmmloff.CUm , 

4, 147— 149).— Synthetic mixtures of ethylene and propylene 
were treated wtli sulphuric acid of concentrations from 80% to 
yy/o in a 100 c.e. g^-absorption pipette filled with glass spheres 
ot 1 cm. diameter. The quantities absorbed were noted after 0*5 
^inutes, five minutes, ten minutes. It was found 
tot 87 /o sulphuric acid was very suitable for the separation of 
these gases, since in ten minutes it absorbed all the propylene and 
ethylene. It is necessary that thV ethylene 
aWK f STc^fly predominate in the mixture. Stronger acid 
S' Th Tu} absorbs propylene too 

tZhV bomologues of ethylene behave like propylene, 

tion fifteen minutes gave the correct absorp- 

sas when then shaken uilli bromine water. If the 

cstinuitiou of 

not affected, as the benz<me is absorbed by the 87% 

P acid, but if considerable amounts arc present the method 
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fails, as the 87% add only slowly absorbs benzene and s<Hne is 
left to be absorbed by the bromine water. These considerations, 
however, do not apply to primary gas, with which satisfactory 
results are obtained, as it contains but little benzene. T. S, W. 

The Determination of p-Aminophenol in the Presence of 
Metol [p-Methylaminophenol Sulphate]. W. F. A, Ebmek 
{Chemistry and Industry, 1923, 42, 538) —About 2 g. of the sample 
are dissolved in 100 c.c. of water with excess of hydrochloric acid, 
and titrated mth A'/lO-sodium nitrite. The p-aminophenol is thus 
diazotised, whilst the metol forms a nitrosoamine which separates 
as white, crystalline hairs. Sodium acetate is then added, followed 
by a known excess of m-phenylenediamine, which couples with the 
diazo-com pound ; coupling is accelerated by warming to 25°. The 
mixture is cooled and excess of jw-phenylenediamine tit rated with 
freshly prepared A-diazobenzene solution. From the data thus 
obtained the amounts of p-aminophenol and metol present can be 
calculated. If the sample contains .<f-dimethyl-p-phenylenediamine, 
this must first be removed by ^washing with alcohol, in which its 
sulphate is readily soluble. The results obtained are accurate to 
within 1%. H. R. 

Folin’s Method for the Estimation of Uric Acid in Blood. 

A. Sachnovska and Ivan Adamowitsch Zaleski ( J. Buss, Phyml, 
1919, 2, 36). — Slight modifications have been made in Folin’s 
precipitation method (cf. this vol., ii, 196), The precipitated salts 
of uric acid are decomposed with hydrochloric acid instead of with 
hydrogen sulphide, and the final coloured solution is compared 
with a previously standardised blue glass. E. S. 

The Estimation of Uric Acid in Blood. H. Beown and G. W, 
Raiziss {J. Lab. Clin. Med., 1922, 8, 129 — 134). — Adsorption of 
uric acid does not take place in the precipitation of blood proteins 
by the method of Folin and Wu. Equally good recoveries of added 
uric acid can be obtained either by Folin and Wu’s or Benedicts 
methods. Fohn and Wu’s method 'gives correct results for blood 
uric acid, whilst the high results found with Benedict’s method are 
due to interfering substances, Benedict's reagent is selective and 
yields results approximately similar to those of Folin and Wu 
only with high uric acid content. Benedict’s method, owing to 
its speed and requirement of small quantities of blood, can be used 
for routine clinical analyses, but is not to be recommended for 
research purposes. Chemical Abstracts. 

Exposure to Light as a Source of Error in Estimatii^ 
Uric Acid by the Folin and Wu Method. Hobart Rogebs 
{J. Biol. Ckem., 1923, 55, 325— 331).— In the precipitation method 
of Folin and Wu {A., 1919, ii, 308; this vol„ ii, 196), lass of^c 
acid results from exposure of the silver precipitate to light, xre- 
cautions should thcrefoie be taken to avoid such exposure^ ^ 
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The Refractometric Eetimatioh of Serum Proteins. 

BiarjAjnK S. Nbuhafsjbit and David M. Rioch {J, Biol. Chm., 
1923, 55, 353— 356).— In Reiss's method (A., 1904, ii, 303; Z. 
EUkrochm.j 1908, 14, 613), more accurate results are obtained 
by deducting from the refractive index of the serum that for water 
plus 0*0022 for non-protein constituents and then dividing the 
remainder by 0*00194. Great accuracy cannot, however, be 
attained, since the last factor depends on the ratio globulin; 
albumin, which has been found to vary from 12 to 34%, although 
usually it is about 30%. E. S. 

Modification of Brandberg's Method for the Estimation 
of Albumin in Urine. V. A. Bolotov (J. Muss. Phyml, 1919, 

2 37). — Sulphosalicyiic acid is used in place of nitric acid, 

’ E. S. 

Test for Albumin and Other Urinary Proteins. Wai. G. 
ExTON {J. Amer. Med. Assoc. ^ 1923, 80, 529 — 530), — The urine is 
warmed with an equal volume of a reagent prepared as follows ; 
200 g. of sodium sulphate decahydrate are dissolved in 700 — 800 c.c. 
of water, cooled to 35°, 50 g. of sulphosalicyiic acid are added with 
stirring until dissolution is complete, and the mixture is diluted 
to 1 litre. The turbidity developed in the presence of albumin 
is proportional to the concentration of the latter. 

Chemical Abstbacts. 

Ostromisslenski's Reaction for Albumins. M. A. Hakfzi^ 
{J. Russ. Phys. Chem. 8oc., 1917, 49, 164—169). — The Qstromiss- 
lenski reaction for albumins is found to be given by proteins, and 
their salts, except the ammonium salt, by amino-acids, by amines 
andimines, but not by anilides or by “ saccharin," by hydroxylamine 
and oxamide, but not by carbamide, and by alkaloids, with the 
exception of strychnine. It appears from this that, in general, 
the reagent (picramic acid) reacts with amino- and imino-groups. 
Pepsin and trypsin, which do not give the reaction in question, 
are therefore probably not albumins. E, T. 

The Estimation by Van Slyke’s Method of Free Amino- 
groups in Plant Globulins. A, L Oparix [J, Rtiss. Phys. Chem. 
Soc., 1917, 49, 266 — 271). — Van Slyke’s method for the estimation 
of free amino-groujw (A., 1911, ii, 779) is applied to the analysis 
of globulins extracted from various seeds, the time of reaction 
allowed being, not thirty minutes, as Van Slyke advises, but one 
hour, in view of the low reaction temperature necessary in this 
case. The total nitrogen content, determined by Kjeldahrs method, 
varied from 17*66 to 19*76% in the globulins examined, whilst the 
free amino-group nitrogen content varied from 0*349 to 0*504%. 
[Cf. 1923, July.] R. T. 

A Modification of Fuld’s Method for the Estimation of 
Pepsin, Rich, Ege {Z, physiol. Chm.^ 1023j 127, 125—136}.— 
Pepsin may be estimated by determining tlie amount of edestin 
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hydrolysed by it in a given time under stariHatd conditions. Sodium 
•chloride and sodium sulphate are added to the hydrolyi^ edestin 
until a precipitation occurs. The amount of salt required varies 
vdth the activity of the pepsin. W, 0, K. 

Starch for Use in Diastatic Assays. A. Astbtjc and A. 
Rbkaud [J. Pharm. Chim,, 1923, [vii], 27, 333—^7). — Potato 
starch of commercially different Hn^ often gives widely varying 
results with the same pancreatin under the same conditions, and 
it may therefore appear good or bad according to the storch which 
happened to be used for the assay. The causes of this variation 
were investigated and neither the age of the potato from which 
the starch was derived nor the temperature used in drying waa 
found to have any influence on the subsequent action of the enzyme. 
On the other hand, the method of preparation, particularly the 
character of the water used in washing and the sifting of the granules 
were sources of considerable variation. Preferably distill^ water 
should be used in washing, or failing that spring water of con- 
stant composition, only granules passing a No. 100 sieve should be 
used in the assay, and their water content should be 7 — 8%. The 
method of preparing the mucilage is of minor importance, but a 
few minutes' heating are actually quite sufficient, and the formation 
of clots should, of course, be guarded against. G. P. M. 

Estimation of Blood Catalase. Factors Afiecting the 
Batio between Quantity and Activity of this Enzyme. Ruth 
Okey [Aytwr. J, Physic^., 1922, 62, 417 — 437). — Catalase activity 
is determined by titration of the undecomposed hydrogen peroxide 
with permanganate. Comparatively small variations in temper- 
ature may account for certain variations in catalase content pre- 
viously reported by various inv^tigators. 

Chemical Abstracts. 

Estimation of Neosalvarsan and its Absorption by Bacteria 
and Body-cells. E. Remy {Biochem. Z., 1923, 137, 133 — 143).— 
The colour produced by the coupling of diazotised neosalvarsan 
with alkaline resorcinol can be used for the colorimetric estimation 
of neosalvarsan. In urine, it can be estimated with an error of 
3% at a dilution of 1 : 25,000 and in serum at 1 : 50,000; The 
azo-compound has been obtained crystalline, and can be identified 
in solution with other pigments by the spectroscope, absorption 
beginning at A. 560 The fixation of neosalvarsan by bacteria 
or cells is an adsorption, but the adsorption isotherm only holds 
over small ranges. More adsorption takes place from water than 
from serum. H. K. 

Re&actometric Method for the Detenninatioii of Watering 
of Milk. Mabu Castellani (Ann. di Chim. Applic., 1923, 13, 
41— 44).— A method is described for obtaining rapidly from milk 
a clear whey, refractometric examination of which serves to indicate 
if the original milk were watered. [Cf. J.S.C.1,, 1923, July ] 

. T. H. P. 



ii. 513 


General and Physical Chemistry. 


Refraction and Absorption of Light by Zinc Blende at 
Temperatures up to 700^. Mahia Mell [Z. Physik, 1923, 16, 
244 — 266).— Measuremente were made of the refractive index and 
absorption of a specimen of zinc blende coloured slightly greenish- 
yellow, for temperatures ranging from —80° to 700°, and for wave- 
lengths between about 400 and 800 fifi. The resulte indicate that 
in the visible spectrum the dispersion is normal and attributable 
principally to an oscillator .with a frequency in the ultra-violet. 
The refractive index increases with temperature, and considerably 
more rapidly for light of short wave-length than for light of long 
\pave-length. Thus for X=436^//, the results show that the 
refractive index, Ut at f, is given by W|=2*4885 {1 -f 3*8696 X 10^-1- 
17 -Ox 10^*)- Similarly, for A~646 /i/z, nj=2-3870 (l+2»7508x 
and for A=578/x/i, 7ii=2*3717 (l4-2*5826x 
9’6 X 10^^. The transparency of zinc blende increases with 
increasing wave-length of the light transmitted and decreases 
rapidly as the temperature increases. A minimum transparency 
observed in the mean or extreme red region of the spectrum is 
attributable to an impurity present in the blende. With increasing 
temperature, the region of selective absorption is displaced from the 
ultra-violet towards the visible region of the spectrum, J. S, G. T. 

n. Spectrochemistry of OLe^e-monocarboxylic Acids 
and their Derivatives. K. von Auwbes {Annakn, 1923, 432, 
g4-_99j,—Tfae optical constants of a number of unsaturated mono- 
carboxylic acids, esters, acid chlorides, and nitriles are tabulated and 
discuss^. 

For A*-unsaturated acids, CIC*C(OH)IO, the mean values for 
specific exaltation of molecular refraction and molecular dispersion 
are +0*9 and +33%, respectively, these figures being very similar 
to those, +0*9 and +30—40%, for the few A“-unsaturated 
ketones, C!C*C(R)!0, wMch have been investigated. Acids which 
contain the grouping C*C(R)»C(OH)IO show a considerably smaller 
exaltation of molecular refraction, +0*6, but approximately the 
same exaltation of molecular dispersion. In general, therefore, not 
only may A®-unsaturdted acids be distinguished from isomerides 
in which there is no cwijugation, but the presence of an a-substituent 
may likewise be detected. There are, however, excepticars ; thus 
nonenoic acid, CH*’[CHJfi’CH!CH‘COjH, and octadecenoic acid, 

cbl*[chJi4-ch:ch*co2H, 

have abnormally low molecular refractions and molecular dispersions, 
and thi is not due to the high molecular weight, since ^ranio acid, 
CMej^CH’CHg'CHj'CMelCH'COjH, has large exaltations. It is 
also indicated that, in unsaturated acids, the grouping CUCjijC, 
whether conjugated or not, causes a small inotease in molecular 
refraction, and a large increase in molecular dispersion, in ccmtrast 
VOL, cxxiv. ii. 19 
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to the behaviour of this grouping in other compounds, e.jf,, styrenes 
(but cf. Meyer, A., 1921, i, 856). The esters, acid chlorides, and 
nitriles have very similar optical properties. 

A comparison between stereoisomeric A»-un8aturated acids and 
esters reveals that the more stable of a pair of isomerides possesses a 
higher molecular refraction and molecular dispersion, al^ough the 
Terence is sometimes com|)aratively small. In accordance with 
this rule, of the p-chloro-denvatives of the two crotonic acids, the 
t 50 -derivative is the more stable. Stereoisomeric unsaturated acids, 
in which there is no conjugation, do not differ appreciably in either 
molecular refraction or molecular dispersion. 

The following new data are recorded. A^-TetrahydrobenKoic 
acid has 1*0717, hence dr 1*0719, 1-48576, Wh. 1*49023, 

rifi 1-49882, Uy 1-60706 at 47-0'’, and its ethyl ester has b. p. 84 — 86*’/12 

mm., dr^ 1-0032, df 0-998, 1-46793, 1*47167, 1-47885, 

1*48558 at 14-15®, 1*4690. 1 -Methyl- A*-C3/ci[ohexene-4-carh. 

oxylic acid has 1-0085, hence 1-0127, 1-47283, Tia* 1-47630, 

1 -48496 at 69-0®. Its ethyl ester, prepared from the acid by means 
of absolute alcohol and concentrated sulphuric acid, had b. p. 115®/19 
mm. (cf. Perkin and Tattersall, T., 1905, 87, 1904), 0-9762. 

hence 0-9758, 0*975, 1-46413, Wh* 1-46748, 1-47473, 

7 iy 1-48126 at 18-45°, 1*4696. A second sample, prepared from 

ethyl iodide and the silver salt, had 0-9780, df 0-976, 1-46551, 

Mh, 46886, rifi 1-47622, ny 1-48263 at 17-2®, 1-4676. The specific 

exaltation of molecular refraction for these compounds, -f 0-45, is 
decidedly smaller than for their acyclic homologues ; the exaltation 
of molecular dispersion is likewise somewhat lower. W. S. N. 

Double Refraction of Flowing Dyestuff Solutions. H 

Fbetjuduch, C. Schustbk, and H. Zocjher {Z. physikal^ Chm,, 
1923, 104, 119—144; cf. A., 1916, ii, 65, 442).-8ols of 
benzopurpurin prepared in the cold show marked double refraction 
down to a concentration of 0-02% when given a rotatory motion; 
on warming, the solutions pass into the isotropic condition with the 
loss of the double refraction, but on cooling, the solutions revCTt to 
the anisotropic condition, more rapidly the greater the concentration ; 
thus a 3-7% solution reverts in twelve houis, a 1-9% solution in 
two days, a 0-95% solution in four days, but solutions more dilute 
than 0-35% do not revert to the anisotropic condition even after 
many weeks. The addition of electrolytes to such dilute solutions 
brings back the double refraction. This process has been studied 
with various electrolytes, and it is shown that the nature of the 
anion has but little influence, whilst that of the kation is deter- 
minative, and, as in coagulation, the valency of the kation is mainly 
concerned. Inorganic univalent kations (Li*, Na*,K*,Rb ,andlpl 4 ), 
wImo added to aO-25% sol, exhibit an optimum action at 40 millimok 
per litre ; bivalent kations (Mg**, Ca“, Sr**, Ba**, and Cd ) have 
their optimum action at 0-2 millimol. per Utre. These concen- 
tratamiB are considerably lower than those at which turbidity is 
produced in the sob, the values being 110 and 1-0, respectively. 
With univalent and Urvalent organic kations, the two points he 
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f refraction cannot 

be definitely determined and the solutions are bleached by these 
totion^ In the case of univalent inorganic kations, a remon is 
found between W and 80 millimols. per Htre where the actmty of 
the electrolyte is much reduced, whilst with bivalent inorgLio 
jbtions yimilar region hes between 0-3 and 0'7 millimol, per litre 
The ly dall cone of the sole exhibits no such region, it inmases in 
mtonsity regularly with increasing concentration of electrolyte 
Colloids such as gelatm and albumin in certain concentratSi 
prevent the apjKaranra of the double refraction ; they behave as 
protectaig colloids. With respect to the production of turbidity 
gelatin at tot has a sensitomg action and then a protective action 
Doubly refraetmg sok contaming electrolytes lose their refraction 
on wamung, ^d a defimte transition temperature exists in each 
case. Beloj tto temperature, the solution may be heated for 
hours and still k«p ite double refraction, but above this temperature 
he double refraction vanishes. The transition temSraturc 
dc^nds on the nature and concentration of the electrolyte, the age 
of the sol, and premus treatment. The transition temperature 
js low for Li _and Na, higher for K* and and consSerably 
higher for Ba and Mg and it increases strongly with increasing 
concentration of the electrolyte and with increasmg age The 
transition tem^rature is reduced by shaking the solution with 
glass heads. The behaviour of the transition temperature can he 
regrfed as due to a peptisation. The foregoing obVervations show 
that in ^ probabihty the appearance of the double refraction is 
due to the fomation of long particles which are produced bv an 
ordered coagulation, which is distinct from the usual nnordered 
coa^atiom The optimum of the double refraction is to be 
explained by the unonented coagulation overcoming the oriented 
coagulation at higher concentrations of electrolytes. Concentrated 
te_urm sols exhibit long particles in the ultramicroscope, 
and also a strong sparkling, hro difference could be observed 
d raimcroscopicaUy between the double refracting and Ton 
lefraotmg dilute solutions. The difference probably lies in Z 
amicroscopio particles in these cases. Similar results have been 
Oiserved mth cotton-yellow GX, but here the process takes pTe 

we not readily observed. J. P S * 

Emission Spectra 

to penetrate intn * Ihe electrolyte to be examined is allowed 
0 penetrate into two cyhndncal pieces of gelose which are fitted 
nto brass tubes and made the electrodes (cf . Gramont, A., m, fi,V 

E E T 

Spectra of Various Substances 
its Spectra of Benzene and some of 

aKemKilie emission spectra of a Nernst filanient 

heater, a Welsbach light, a fish-tail burner, a Bunsen burner’ 
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an acetylene jet and a carbon monoxide jet have been measured, 
The ultra-red spectra are plotted over the range 1—12 /a. Curves 
showing the percentage of the ultra'red radiation of various wave» 
lengths, transmitted by iodobenzene, bromobenzene, and benzene, 
have been constructed from absorption data obtained with the 
liquids and vapours, and these results have been compared with those 
of Coblentz (''Infra-red spectra,” Carnegie Inst, of Washington 
1905). J.F.S. ’ 

Rales Ultimes ” and Series Spectra. A. ns Gbamont 
{Compt. rend., 1922, 175 , 1025 — 1029).- — ^The raies ultimes are those 
lines in the spectrum of an element which are the last to disappear 
as the content of the element in the substance examined approaches 
zero. These lines, both in the arc and spark spectra, always belong 
to the principal series of doublets, types [H] and [K] oi calcium, 
and in the flame they belong to the type [gr'] of calcium. They are 
always the first terms of the principal series, as is illustrated by a 
table of these lines. It should be possible to utilise the “laies 
ultimes ” for the elucidation of the spectra of the elements for whict 
the principal series spectra are not yet known, particularly those of 
iron, vanadium, titanium, etc. Mercury forms the sole exception 
to these rules, for the most sensitive line, X 2536*5, does not belong to 
a principal series. W. E, G. 

The Fundamental Orbit of Atoms. M. A. CataiAn {Aul 
Fis. Quim., 1923, 21 , 162 — 165). — In the consideration of the 
spectrum of an element uncertainty may exist as to which term 
should be taken as the fundamental orbit of the atom. From a 
consideration of the values for the terms in a number of spectral 
series the following rules arc deduced. 1. A member of a series 
must be considered as belonging to a principal or sharp series 
according to whether A'v—mpi—ns or H-v— tw— mpj. 2. For 
equal values of m and n the tenns rns are always less than the terms 
npi, i.e.y 2s<2pi, 3s<3p„ and so on. 3. The first value of the 
sharp term corresponds with wi— 1, that of the principal term to 
7ti~2. A term 15 and a term Is never occur together in the same 
spectrum. The single value for the sharp term for which m=l is 
the fundamental orbit whether 15 or l5. The terms Is in the case of 
the alkali metals and 15 in the case of the alkaline-earth metals 
permit the calculation of ionisation potentials in agreement ^vitb 
observation. G. W. R. 

The Spectrum of Ammonia. W. B, Rimmer {Proc. Roy. % , 
1923, [A], 103 , 696 — 705).— Of the three bands associated with the 
spectrum of ammonia, the ultra-violet band with its centre at about 
X 3360 has been investigated by Fowler and Gregory (A., 1918, ii, 
282 ; 1919, ii, 253), and was found to be represented in the solar 
spectrum. Employing a concave grating giving a normal disperriou 
of about 5*5 A. per mm. in the first order spectrum, the author bn 
investigated the structure of the “ Schuster bands ” at XX 5635 auj 
5670 A-, and of the a-band of Eder and Valenta in the spectrum of 
ammonia, the former bands being observed when a discharge ^ 
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passed through a vacuum tube through which a stream of ammonia 
flows, and the latter appearing in the spectrum of the flame of 
ammonia burning in oxygen. The Schuster bands showed no sign 
of resolution into lines, and it is probable that these bands do not 
occur in the solar spectrum. The a-band consists of about* 3,000 
lines. The wave-lengths and intensities of the strongest and 
sharpest of these are tabulated. No conclusive evidence that this 
band occurs in either solar or sunspot spectra was obtained. The 
observations, whilst confirming the suggestion of Lewis that the 
Schuster bands probably represent the true spectrum of ammonia 
and do not depend on dissociation for their emission, indicate further 
that the a-band is due to an emission centre representing a first 
stage of dissociation of the normal ammonia molecule into more 
stable forms, and the ultra-violet band is due to an emission centre 
which represents a still more advanced stage of dissociation, 
preceding complete dissociation into the constituent atoms. 

J, S. G, T. 

Influence of an Electric Field on the Series Spectrum of 
Helium. W. Tschulanowsky {Z. Physik, 1923, 16, 300—313).— 
The characteristics and behaviour of various series of single lines and 
doublets in the series spectrum of helium, and more especially the 
behaviour of the Bergmann series of single lines, 2F— wA, (iw=4, 5, 
6, 7) and the super-Bergmann series of doublets mA„, (n=l, 2 ; 

5), in an electric field, are discussed theoretically and 
practically. The author concludes that in the case of these lines, as 
in the cases of the series 2S~mD, and 2P~mD, additional lines, 
necessitating a third quantisation, appear when the helium source 
of radiation is excited in an electric field (cf . Takamine and Kokubu, 
A„ 1919, U, 125, 379). J. S. G. T. 

The Ionisation of Helium and the Excitation of the Spectra 
of this Gas by Slow-moving Electrons. G. Dj&jardin {J. Phys. 
Radium, 1923, 4, 121— 128).— The results obtained are in agreement 
with the experiments of Davies (this vol.,ii, 281). The ionisation of 
helium under a pressure of a few tenths of a millimetre took place at 
2o‘2 volts, and was accompanied by the simultaneous appearance of 
the orthohelium and parhelium spectra . When the pressure attained 
several mm. of mercury, an appreciable ionisation was produced at 
20 '4 volts, and again the appearance of the two series was noted. 
It was found impossible to excite these two series separately. 
When the pressure of mercury in the helium was allowed to rise to 
01 fi, the ionisation commenced below 20 ‘4 volts, but augmented 
rapidly when the potential passed this value. The band spectrum of 
helium is observed only when the pressure of the gas passes 3 mm. 
and the voltage exceeds 20*4 volts. The intensity increases with 
pressure. The results support the hypothesis of Lenz and Sommer- 
feld that the band spectra are due to a molecule He^ resulting from 
the combination of two abnormal helium atoms . The spark^spectrum 
are best visible at a pressure below 3 mm. and above ^ volti&. 
At higher pressures this spectrum is masked by the band spectra. 
The rays of the Pickering series were not observed. W. E. G. 
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The Discontinuity K of Absorption of Krypton and Xenon, 

M. DE Broglie and A. Lbpape [Compt. rend., 1923, 176 , 1611 — 1612). 
— The position of discontinuity of absorption K in the X-ray 
spectrum does not appear to have been measured in the case of the 
rare gases. The authors found for krypton X =0*8648 A. ^=3^ 
and for xenon X=0*3o88 A, iV=64. The measurements were made 
at atmospheric pressure in glass tubes of 20 cm. in length, the rays 
traversing the length of the tube. H. J. E. 

Fine Structure of the Limits of High Frequency Absorption. 
L Limits of Xenon. A. Lepape and A. Dauvillier {C(mpt rend,, 
1923, 177 , 34 — 37). — The authors have measured, using a tungsten 
anti-cathode, the three L-limits of xenon and obtained the values ■ 

2272-4, 2425 3 and 2587-5 X units. E, E. T. 

Quantitative Researches on the Ultra-violet Spark Spectra 
of Copper in Aluminium. Xavier WACH^: {Compt. rend.^ 1923, 
177 , 39^1). — In an alloy containing one metal in small quantities, 
the quantitative indications afforded by spectrum analysis on its 
composition depend on the nature (particularly the specific volume} 
of the metal present in the larger quantity. For equal concentrations, 
copper is less sensitive in aluminium than in a more dense metal 
such as zinc. A series of measurements of the spark spectra of 
various alloys of copper \vith aluminium was made, and it was found 
that the total copper spectrum is only obtained when copper is 
present to the extent of 60% of the total alloy. The spectrum of 
aluminium is also complete in these circumstances, being so with 
alloys possessing an aluminium percentage of as low as 20%. The 
copper spectium is practically absent with copper present to the 
extent of only 5 parts in 10,000. E. E. T. 

Wave-length Measurements in the Arc Spectra of Gado- 
linium and Dysprosium. C. C. Kiess {U.S. Bur. Standards Scl 
Paper, 466, 1923, 695 — 706) .-"-A list of 950 lines in the arc spectrum 
of gadolinium and of 800 in that of dysprosium is given from a 
wave-length of 550 A. in the green and extending well into the 
ultra- red region. Most of the lines arc faint, and a number have the 
appearance of band heads indicating that each element emits a 
faintly banded spectrum. The results obtained are in good agree- 
ment with those previously obtained by Eder (cf. A., 1918, ii, 189; 
1919, ii, 381), A.R.P. 

The Zeeman Effect in the Arc and Spark Spectra of 
Manganese. E. Back {Z. Pkysih, 1923, 15, 206 — 243 ).— A 
detailed account is given of an experimental investigation of the 
magnitude and other characteristics of the Zeeman effect exhibited 
by the various triplet and multi plet systems of lines in the 
spark spectra of manganese determined by Catalan (A., 1922, ii, 72h). 
Interpreted by means of Landes theory {Z. Physik, 1923, 15, 189), 
certain series differences determined by Catalan are considered, 
contrary to the conclusion of the latter, to afford eviden^ of a 
fundamental difference in the spectra of Mn and Mn+. J. S. G. T, 
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Regularities in the Arc Spectrum of Iron. F. M Wai/tebs 
{J. WaeUnghm Ac^. Sd., 1923, 13, 243-252).-Xwo hundred and 
twelve iineB of the spectruni of iron have been olassified into 
multiplets. The conflation of these multiplets with temperature 
claaaifloation is fairly satisfactory, but inspection of the Zeeman 
pattenu show that these data are homogeneous for some grou% 
and quite discordant for others. W, 

Structure of the Spectrum of the Neutral Chromium Atom 
MiGU^ A.CATALiN (Ami Fis. Quim,, 1923, 21, 84^125; cf. this 
vol., ii, IM).— A full description of the flame, arc, and spark spectra 
of chromium. Two classes of lines occur which may be attributed to 
the neutral and ionised atom, respectively. The lines of the first 
class can be grouped into series of triplets following Rydberg*8 
formula with the universal constant R. They may be classified 
into (1) a system of series of ordinary triplets (principal, sharp, and 
diffuse ; (2) another system similar and parallel at a distance of 
4436*4; (3) a system of narrow triplets (principal and sharp); 
(4) lines formed by combination of the preceding systems ; (6) twelve 
miiltitriplets ; (6) lines formed by combination of the first three 
systems and system (5). The ionisation potential of chromium 
calculated from the term i« is 6*7 volts. The first resonance 
potential calculated from the triplet A 4254, 4275, 4290 is 2*89 volts 

G.W.R, ’ 

R6atgen-ray Spectroscopy AppUed to Metallic Compounds. 

Kael Beckbb and Fniiz Ebert (Z. PkyHk, 1923, 16, 166—169).— 
Results, as follows, have been obtained by the application of the 
Debye-Scherrer method of Rontgen-ray analysis, for the respective 
lengths of side, a, of the elementary cubical cells, and the calculated 
value, d, of the density of certain metals, metallic compounds, 
alloys, and mixed crystals: Ta, a 3*32 A., d 16*3; CugZna, 
fl 401 A., d 8*17; mixed crystals containing 96*3% Mg^Al, and 
3*7% Al, a 4*80 A., d 2*62; NiAl, a 2*82 A., d 625; Cu,Al, 
a 3*47 A., which is smaller than the values of a (4*07 A.) for 
aliimimum, and (3*68 A.) for copper, d 8*52; NigW, a 3*68 A., 
d 11*94. The two latter substances are most probably mixed 
crystals. The crystal lattice of an alloy of tungsten with 6% 
of nickel corresponds with the typical regular space-centred 
tungsten lattice. The results indicate that Bain’s rule indicating 
the relation of the crystal symmetry of a compound to the symmetry 
of the component (Chm. and Mel Eng., 1923, 28, 21, 63) is not of 
genera^ application. The crystal lattice of tantalum is space- 
centred, regular, whilst that of thallium surface- centred is tetragonal, 

® 4*75 A., c 6*40 A. The calculated value of the density 
in the latter case is 11*02. j, s, Q, T. 

Measurement of Absorption in 

(Z, wi$9. Pkotochem., 1923, 22, 
ii method devised by the author and others (A,, 1922, 

vinift+k measurement of spectral absorption in the ultra- 

y comparison of the absorption with that of p-nitrosodimethyl- 
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aniline, has been improved by the use of a gauze of copper 0*16 mm. 
thick, as employed by Ham, Fehr, and Bitner {J. Franklin Inst.^ 
1916, 178, 299), in place of the liquid as compamon substance. 
A series of exposures of a photographic plate to the lig^t transmitted 
by various thicknesses of the substance being mvestigated is made 
in the usual manner, and the absorption curve determined by 
ascertaining a series of points, corresponding with the various 
thicknesses, where the light transmitted by the substance and the 
gauze, respectively, produced equal photographic effects on the 
plate. For visual observations, a plate coated with fiuo^cent 
quinine sulphate is employed. Results obtained by the application 
of the method to the case of a 0*002 molar solution of salicylic acid 
in alcohol are in close agreement with the results obtained by Henri. 

J. S, G. T. 


Absorption of the Ultra-violet Rays by Phosphonm and 
some of its Compounds. J. E. Pukvis {Proc, Camb. Phil. Soc., 
1923, 21, 566— 667).—The absorption of ultra-violet light from a 
condensed cadmium spark by the vapour of phosphorvm, phosphine, 
and phosphorus trichloride has been investigated at various tempera- 
tures. The results show that neither phosphorus nor its compounds 
with hydrogen or chlorine exhibit any absorption bands in the 
ultra-violet. J- F. S. 


The Absorption Produced by Electrically Luminescent 
Sodium Vapour. F. H. Newman {Phil. Mag., 1923, 46, 22 — 28). 
— ^The self -reversal of spectrum lines, and the absorption phenomena 
exhibited by a mixture of sodium and potassium vapours rendered 
luminescent by an electrical discharge have been investigated. 
The potassium lines were throughout faint compared with those of 
sodium, but became relatively brighter as the voltage applied to the 
discharge tube was decreased. Raising the temperature of the 
vapour from to 450® caused strong self -reversal of the D-Wm 
as seen through the end of the discharge tube, but no other lines 
exhibited self-reversal. Contrary to expectation, the intensities 
of the subordinate series lines were not observed to be increased in a 
constricted part of the discharge. This effect is attributed to self- 
reversal of the lines observed in the re^on of the constriction, 
where conditions favour absorption of radiation consisting of lines 
converging to 2p, rather than of the Zl-lines. Self -reversal of the 
subordinate lines was less marked when the discharge current ps 
reduced. Absorption of radiation corresponding with the D-lines 
alone was observed when white light passed through the luminous 
mixture of vapours. J. S. G. T. 


The Ultra-violet Absorption Si)ectrmn of Glyoxal. A, 

Ltjthy {Comjft. rend., 1923, 176, 1^7 — 1548). — The absorption 
spectrum of a hexane solution of glyoxal, the first case in which 
narrow bands have b^n observed for an aliphatic sutetence, is 
shown in comparison with that of acetaldehyde. It is divided into 
three distinct regions, the first of which (between X=:461S and 
A=3119 A.) contains seventeen narrow bands arranged in four groups, 
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the second one large band in the middle ultra-violet (A=:2800), and 
the third a large in the extreme ultra-violet (A=sl950). 

H. J. B. 

The Ultra-violet Absorption Spectnun of Diaoetyl. Guil- 
uuMB C. Labpy (Cmpt re^., 1923, 176, 1548— 1660).— Diacetyl 
in hexane solution rives an absorption spectrum which differs 
from those obtained with other solvents in showing greater 
resemblance to those obtained for the vapour. Four narrow bands 
exist between A=4512 and 4054 A., and the curve rises steadily in 
the extreme ultra-violet. H. J. E, 

The Ultra-violet Absorption Spectrum of p-Benzoquiuone. 

F. W. Kltitgstbdt {Compt. rend.^ 1923, 176, 1550—1562 ; cf. two 
preceding abstracts). — The spectrum of p-benzoquinone in hexane 
solution is shown in comparison with that obtained by Baly (T., 1906, 
89, 502). A large band occurs in the middle region (A=:2790 A.), and 
one of high absorption value (€=20,000) in the extreme ultra-violet 
(X=2410 A.) ; the position and intensity of the latter are similar to 
those which are exhibited by all substances possessing two or three 
ethylenic linkings. Oertain bands in the visible spectrum are also 
described, these being similar to those obtained in the cases of 
glyoxal and diacetyl, and it is pointed out that this resemblance is 
of importance in dealing with the theory of quinone structure. 

H. J. E, 

Relation between Absorption and Structure. VI. The 
Structure of l-Arylpyridixuum Salts and Cyclammonium 
Salts generally. Vsevolod Alkxandrovitsoh Izmailski {J. 
Rm. Phya. Chm. Soc., 1920, 52, 303— 344).— According to the 
author's views on chromoisomerism (cf. A., 1915, ii, 198; 1916, 
i, 287), cyclammonium salts exhibit tautomerisra, passing from the 
ammonium (I) to the carbonium (III) formulae through an inter- 
mediate chromonium phase (II), thus 



(L) (ID (III.) 

The position of equilibrium depends on a number of factors, 
such as structure, presence of substituents, and physical influences 
(solvents, temperature, etc.). The intermediate or chromonium 
phase is responsible for the development of colour in these com- 
pounds; the other two forms are supposed to be colourless or 
faintly coloured and the compound is coloured only if these “ limit- 
ing conditions are not realised. Hydrogen and methyl in place 
of R in the above formulse tend to make the nitrogen more basic 
and thus favour the ammonium phase; the salts arc colourless, 

19* 
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show little absorption, and are good conductor. The introduoiaon 
of the phenyl group, on the o&er hand, weakens the baaioity of 
the nitn^en, and^the oarbonium phase is favoured;] in extreme 
cases, the salts (such as the chlorates) are again colourless and 
show more or less pronounced fluorescence (cf. following abstract). 
The chromonium phase, or “ meso-condition/’ is favoured by an 
intermediate state. The nature of the anion (X) is also importent; 
thus, in the phenylpyridinium series, the iodides are me most 
strongly coloured, bromides less so, and the salts of oxygen-con- 
taining acids still less. 

^ Eisejof^temperature favours the “ meso ” form and produces 
a deepening of the colour owing to the well-known tendency of 
the quinquevalent nitrogen to pass into the tervalent condition 
in these circumstances (cf. the dissociation of ammonium salts 
on heating). The solvent in which the heating is carried out has 
a considerable effect on the change ; non-hydroxylic solvents with 
a low dielectric constant, such as chloroform, favour the production 
of the coloured form, whilst hydroxylic solvents inhibit the change; 
these solvents have been shown to affect the dissociation of 
quaternary ammonium salts in the same way (cf. Wedekind 
wd Paschke, A., 1911, i, 628; von Halban, A., 1911, i, 852). 
Hanfeisch’s views of the constitution of these compounds, involving 
the existence of two isomeric ammonium formulas, are criticised 
at length (cf. A., 1911, i, 673); the application of the theory to 
the chromoisomerism of o-quinoneimine and xanthene dyes is 
discussed and formulae simUar to (II), in which the anion is 
connected simultaneously to two or more atoms in the molecule, 
are devised for several of these substances. 

Sjpectrographic measurements on a number of salts of the 
l-Menylpyrioinium series (cf. this vol,, i, 602) were carried out. 

To prove the analogy of the 1 -phenylpyridinium salts with the 
chromonium salts of triphenylcarbinol, double compounds with 
hydriodic acid and tin tetrabromide an<§ tetraiodide were pre- 
pared. Phenylpyridinium iodide gives an unstable, yellow com- 
pound wi*fch hydrogen iodide; a brownish-orange compound with 
tin tetrabromide, and a nearly black, crystalline compwnd, 
CiiHj 0 Nl,Snl 4 , with tin tetraiodide, which was analysed. The 
behaviour of the pyridinium salts towards various solvents is 
described. G. A. R. K. 

Belatioii between Absorption and Structure. VII. 
Fluorescent iV-Arylpyridinium Salts. V. A. Izmails ki (J. Russ, 
Phps. Chem. Soc,, 1920, 52, 344 — 358). — When exposed to the light 
of an induction arc, a number of arylpyridinium salts exhibit 
fluorescence in the solid state; the phenomenon is not observed 
in solution, and is due almost entirely to the action of ultra-violet 
rays, because flltration of the light tl^ugh an uvid plate or gla^ 
preventa it completely; no fluorescence is observed when the 
compounds are illuminated by means of a Nemst lamp. The 
occurrence of the phenomenon is closely bound up with the structure 
of the compounds, and is dependent both on the nature of the 
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oiganio radicle K attached to the nitrogen atom and that of the 
acid radicle X (see preceding abstract). When R— H or no 
fluorescence is observed; nearly all J?*phenyl derivatives fluoresce 
to some extent, and the fluorescence is greatly enhanced by the 
presence of a methoiy- or an ethoxy-group, less so of an hyi-oxyl 
group, in the benzene ring; the para- compounds are particularly 
stron^y fluorescent. The methyl group, on the other hand, has 
an i^avourable effect, whilst halogens and nitro-groups destroy 
fluorescence altogether (cf. Meyer, A., 1903, ii, 706). The sub- 
stitution of P -naphthyl for phenyl increases the fluorescence, whilst 
the introduction of a-naphthyl is unfavourable. 

The introduction of hydroxyl into the pyridine nucleus itself 
(in the 3-position) affects fluorescence adversely; the fusion of 
the nucleus with an aromatic ring is favourable, but the compounds 
are greatly affected by the substituents, such as methyl groups, 
present in the pyridine ring. 

The influence of the anion in these salts is considerable in the 
order -C 104 >“N 03 and ”S 04 >“Cl>“Br>-I, the chlorates being 
the most strongly fluorescent. 

Acyclic ammonium salts do not exhibit fluorescence, the tetra- 
methyl-, phenyltrimethyl-, phenyidimethylethyl-, and phenyl- 
benzyldi methyl -ammonium chlorates having been specially inves- 
tigate. The new salts prepared include pyridinium chlorate^ 
white leaflets, m. p. above 250®; methylpyridinium chlorate, 
crystals, m, p. about 130® ; phnyldimethylethylammonium chlorate, 
colourless needles, m. p. indefinite, about 200°; phenyUrimetkyL 
ammonium chlorate, yellow powder, m. p. 130 — 150°, A list is 
given of the 103 compounds examined. 

From the above facts it is concluded that ammonium salts and 
pyridinium salts having an ammonium structure do not exhibit 
fluorescence; the fluorescence of dihydropyridine derivatives (cf. 
Ley and Engelhardt, A., 1908, ii, 911 ; 1910, ii, 813), of such com- 
pounds as maleinimide and succinimide and of heterocyclic com- 
pounds existing in a carbonium phase point to the latter possessing 
thefunction of a fiuorophore in the cases under discussion. The phenyl 
group attached to nitrogen may share in this function, but it is 
not sufficient to produce fluorescence if the nitrogen is quinque- 
valent, as in the acyclic ammonium salts described above ; whilst 
tervalent nitrogen appears to function as an auxophore. In 
accordance with this, conditions favouring the basic function of 
the nitrogen and, consequently, the ammonium form of the salt 
are unfavourable to fluorescence, whilst conditions diminishing the 
basicity of the nitrogen have the reverse effect. G. A. R. K. 

' Investigations on the Dependence of Rotatory Power on 
^emic^ Constitution. XX. The Rational Study of Optical 
Properties including Refraction. Habold HuiiTEB (T., 1923, 
123,1671-1682). 

Natural Optical Activity of Regular Crystals of Sodiuni 
and Sodium Bromate. Gael Herjuann {Z. Physik, 
1923, 16, 103— 134),— Bom’s theory of the optica of crvstals, based 

19*— 2 
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on dynamical considerations applied to the crystal lattice {ihid,, 
1922» 8, 390), is employed to deduce expressions, in the lom of 
power series, for the respective optical rotatory powera of 
chlorate and sodium bromate, crystals characten^ by being 
regular and optically isotropic, which are opticaUy inactive when 
in solution or molten. Observed and calculaW values of optical 
rotatory power for wave-lengths between 4x10^ and 8X10“ cm. 
are in close agreement in the case of sodium bromate. wmplete 
agreement, at least for the long wave-length region, is ^temable 
by a slight displacement of the electronic centre of mass. ^Uifierences 
shown in the region of short wave-lengths indicate that the assump. 
tions made in the theory, viz., that the electrons and corresi^nduig 
anion may be regarded as concentrated in respective points, is 
unjustified in the region of resonant frequencies. In the case of 
sodium chlorate, calculated values of the rotatory power are approxi. 
mately only one-half the experimental values. This result indicates 
the necessity for considerable alteration in the structure of the 
lattice model employed in developing the theory, possibly effected 
by a displacement of the centre of mass of the electrons, a procedure 
p^ible only with Vegard’s model (tUs vol, ii, 162) and not ^th 
those of Kolkmeyer, Bijvoet, and Karssen (A„ 1921, u, or 
Dickinson and Goodhue (A., 1922, ii, 145). S. G. T, 

The Behaviour of the More Important Carbohydrates 
(Dextrose, Galactose, Lsevulose, Mannose, Maltese, Lactose, 
Sucrose) in Strong Acid, Alkali, Sulphite, and Hytogen 
Sulphite Solutions. U. The MutarotaUon Rotation of 

Carbohydrates under the Action of Strong Acids. B. Blbyer 

and H. Schmidt {Bioch^m. Z., 1923, 138, 119 141). Arising out 
of the authors’ work on the hydrolysis of l^tose by strong acids 
(this vol., ii, 306), the effects on the specific rotation of v^ous 
mono- and di-saccharides of concentrations of sulphuric md up 
to 2M are investigated. The changes of [«]» shown by such sugars 
as dextrose and galactose are classified as primary and seconda^, 
The former type of change is a gradual nse of equihbnum [ajo 
increasing concentration of acid up to 22N. For any given con- 
centration up to this Umit, the [a]„ initially re^hed is 
The secondary change, shown in acid concentrations of ana 
above, is a slow upward change of rotation from the initial eq#- 
brium value, which is ascribed to a gradual condeimtion ol to 
monosaccharide to form disaccharides (maltose, *^^“3,ltose, gal_ 
biose). Lactose shows the same type of pnmaiy change dexto 
and galactose; hydrolysis begins at 18iY. Malt^ is ®xcepWl 
in that the variation of [at with acid concentration is | 
marked than in the case of the other sugars mentioned, a sligw 
m up to nN and a rise from 12^ to 22W ^ing “ 

2iN Mid maltose reaches the same final eqi^bnum 
by deiteose in the same acid concentration. M^o^ m ^ 
shows an initial equilibrium hevorotation (of. t^e eqmhta® 
dextroroUtion in water) which slowly chafes ^ 

It is suggested that this is again due to disacchandq fonna 
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shows an i^ncreaw of [«t np to 162? acid; abore this 
concentration, a fall m [«]„ associated with decomposition is 
obser^. Sucrose in at IS” is immediately hydrolysed. 

The observations are extendi to other acids (hydrochloric, nitric 
peroWono, fonmc, and acetic) with resulta similar to those already 
recorded, in its behaviour towards concentrated nitric acid 
(fi==l'38) »VTdo^ Mers from the other sugars, which show rises 
in [a]D Mowed by falls and the formation of coloured decomposi- 
tion products. Lsvulose shows a continuous slow fall in Tal 
to an ^uilibrium value which corresponds with the formafen 
of a colourless oxidation product. This has not been identified 
but it IS suggested that it may be of the type of P-ketogluoonid 
acid. 

It is colluded that these results do not accord with the existing 
theories of mutarotation (Lippmann, Hudson, Fischer, and ToUens) 
and a new theory is deduced which involves the fusion of the 
Lippmann and Hudson theories with the " hydration ” theories 

J, P.’ 

[Z, pkydkal. Ghem., 1923, 
105, 27 64). Rotation of the plane of polaris^ light and rotation 
dispersion is discussed, and it is shown that the existence of optical 
activity depends on the presence of at least four coupled electrons 
which possess only axial symmetry. This system may be carried 
by a single atom or by several atoms of the molecule, and in the 
first case the atom carrying the asymmetric electron system is 
known as the asymmetric atom . A close relationship exists between 
absorption of light and the Cotton efifect. The Cotton eflfect is 
to be expected in those bands which may be attributed to the asym- 
metric or, better expressed, axial symmetric electron systems. An 
optically active molecule may con^in several such electron systems 
and consequently the rotation dispersion can, because of internal 
superposition, exhibit an abnormal character. The relationship 
between rotation dispersion and absorption and circular dichroism 
respectively, in the absorption bands of active substances can 
furnish valuable information in connexion with analysis of spectra 
md m the consideration of stereochemical problems. The rotation 
dispeiaon of a large number of heavy metal complex derivatives 
m o^me substances has been investigated, and the results have 
ten discussed in connexion with spectroscopic, photochemical, 
andstereoohemicaldata. The specific rotation of the bivalent cobalt 
mckei and uranyl derivatives of d-hydroxymethylenecamphor 
and mtrocamphor, the tervalent cobalt, chromium, and alumimum 
MS of d-h^roxymethylenecamphor, d-hydroxymethylenecam. 

'’““'“ocamphor, and oamphoniuinone- 
pnenymydrazone has been measured in various solvents and with 
to™ ^ave-Iengths. The results are presented in tabulated 

C fonnation of resolvable complexes 

Me acWeZ“tb*"— f asymmetric syntheses 

a™eved, the sigmficance and nature of which are discussed 

J. F. S.' 
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The Theory of Photochemical Reactions. W. Nernst and 
W. Noddack {Siizmgsber. Akad. Wise. Berlirij 1923, 15, 110— 
115),_Various typical photochemical reactions are briefly reviewed, 
and the authors conclude that whilst in purely photochemical 
processes light is absorbed in quanta, experimental verification 
of this fact is possible only for radiation confined within a restricted 
spectral region, and when the reaction occurs under relatively 
simple conditions, as the photochemical process is, in general, 
accompanied by a dark reaction which very materially affects the 
amount of substance transformed. General thermodynamic con- 
siderations indicate, as pointed out by Warburg (A., 1920, ii, 210) 
that the quantum relation Q-=Nhv cannot apply in the case d 
a photochemical process effected by radiation of such long wave- 
length that the quanta are too small to render the reaction possible. 
In the case of photochemical processes effected by radiation 
characterised by very largo quanta, c.g'., the effect of R^ntgen rays 
on a photographic plate, the amount of substance transformed 
is very much larger than that calculated from the quantum 
relation Q~Nhv, and in all such cases the relation must he replaced 
by the equation Q—Nq, where q denotes the energy of atomic 
dissociation of the molecule concerned. The photochemical law 
of equivalence may be shown to hold when the absorbed quantum 
of energy is not greatly different from the energy necessary^ to 
initiate the chemical process concerned and when the photochemical 
process proper is not accompanied by secondary reactions. 


Investigatioii o! the AOTlication of the Photochemical 
Equivalence Law to Dry [Photographic] Plates. J. Eqgeet 
and W. Noddack {Siizungsher, Akad. Ifiss. Berlin, 1923, 15, 
116 — 122).— In continuation of previous work {ibid., 1921, 13, 
631), the authors have shown that the photochemical equivalence 
law is applicable to the process occurring when a silver bromide 
gelatin emulsion is illuminated with radiations of respective wave- 
lengths 436, 405, and 365 provided the incident radiation is 
not too intense. J* S. G. T. 


Action of Traces of Impurities on the Photochemical 
Synthesis of Carbonyl Chloride. J. CathaIxA [BvU. Soc. chim., 
1923, [iv], 33, 576-^81).— An apparatus for the study of the 
photochemical synthesis of carbonyl chloride is described consisting 
essentially of an ampoule containing the liquefied gas, which i8 
allowed to evaporate into a graduated reservoir charged witti 
mercury. A measured volume is displaced by the mercury mto 
a quartz vessel heated to about 850® in an electric furnace, where 
the carbonyl chloride is completely dissociated and pa^ after 
cooling into a jacketed transparent quartz vessel iUuminated by 
the light of a mercury vapour lamp. T^e product is analysed 
by estimations of the free and the combined chlorine. The 
liminary experiments revealed considerable variations in , 

under similar outward conditions, increasing yields ® 
chloride being obtained from the carbon monoxide and eWorm 
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derived from the dissociation of the vapours evolved from the 
later fractions of liquefied carbonyl chloride in the ampoule. The 
introduotion of a small quantity of air into the gases at the later 
stage once again caused a lowering of the yield, but this could not 
be attributed to the effect of oxygen in this case, as this gas would 
be eliminated ae carbon dioxide in the furnace, and it is therefore 
the carbon dioxide formed from carbon monoxide and the oxygen 
dissolved in the Uquefied carbonyl chloride which apparently 
causes the observed retarding action on the photochemical synth^is. 

G. F. M. 

Photochemical Studies. I. Photochemical Decomposition 
of solid Oxalic Acid. W. Albert Noyes, jun,, and A, B. Kootkb- 
man (t/. Ahmt, Chem, Soc,, 1923, 45, 1398— 1400).“The photo- 
chemical decomposition of anhydrous oxalic acid, hydrated oxalic 
acid, a saturated solution of oxalic acid in contact with the solid, 
and formic acid has been investigated. As sources of illumination 
were used a carbon arc which gave light down to 250 ^n, a carbon 
arc in which the electrodes had been previously soaked in salt 
solutions, which extended the range to 220fifi, a mercury lamp 
rith a quartz window giving light to 185 /x/i, and a mercury lamp 
with a nuorite window giving light to 100 The resuite show 
that anhydrous oxalic acid is decomposed by ultra-violet light of 
wave-len^hs shorter than 250 /x//. The rate of decomposition is 
greater wr shorter wave-lengths. The rate of decomposition is 
much increased by the presence of water, but there is a long 
induction period which is less when water is present than when 
it is absent. In the case of formic acid, the induction period is 
small. Since water vapour is one of the products of decomposi- 
tion, the action may be autocatalytic, and this may be the explan- 
ation of the induction period. Other possible explanations of 
the induction period are that it may be due to the slow production 
of formic acid, this being then rapidly decomposed. In this case, 
the rate of reaction would not reach a maximum until the rate 
of production of formic acid became constant, or the Induction 
period may be due to the slow rate of diffusion of the products 
of decomposition out of the solid and from the surface. These 
various possibilities are discussed. After the induction period, 
the rate of reaction is constant. The wave-length necessary to 
decompose the solid acid does not agree with that calculated from 
Perrin’s formula, based on a rough determination of the temperature 
soeffieient of the rate of thermal decomposition. J. F. S. 

An Application of the Anti-oxygenising Power of Phenols : 
Increase in Fastness to Light of Dyes on Fibre. Alfred 
Gillet and Fernand Giot {Compt. revd., 1923, 176, 1558—1560; 
cf. this vol., i, 675), — Treatment of fabrics with dyes which are 
not fast to light and subsequently with diphenols and other anti- 
oiygenisers shows that these exert a protective action against 
light whether they enter into the molecular structure or not. Azo- 
dyes on cotton and wool and some acid colours such as eosin are 
protected, but this protection does not extend to nitre-dyes; the 
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suggestion of auto -oxidation is made with regard to the latter. 
Fading of triphenybnethane dyes of all types seems to be, not 
oxidation, but another type of reaction. Basic wloim aro not 
protected, quinol in alkaline solution even accelerates me change. 
In some cases, a considerable excess of the diphenol ( W Jo 

1 mol. of dye) is required to give definite protection. [(X J.o.C./., 
1923, Aug.] 

Photochemical Transformation of Fluorescent Dye Solu- 
tions. Pbter Pringsheim (Z. Physik, 1923, 16, 71— '76),—In reply 
to Weigert’s criticism (A., 1922, ii, 681) of the author s previous work 
indicating that the photochemical law of equivalence dws not 
apply when part of the absorbed radiation is le-emitted as fluores- 
cence, the author shows that, in the case of an alkaline «^ueous 
solution of eosin, which ordinarily is only slightly sensitive to 
photochemical change, and becomes extremely sensitive when a 
little ethyl alcohol is added to the solution, identical light-absorbmg 
and fluorescent properties are possessed by both forms of solution. 
In the extremely sensitive solution, fluorescence and chemical 
reaction are both excited by light confined to the same sj^ctral 
region, and can both be produced by monochromatic ramation. 

® J, 8. G. T. 


Photoelectric Conduction and Chemical Combi^tion. 
B. Guddkn and R. Pohl {Z. Physik 1923, 16, 42— 45).— The 
photoelectric properties of certain compounds, viz., carbonates, 
halides, oxides, sulphides, etc., of metals such as mereury, silver, 
cadmium, etc., are correlated with various physico-chemical pro- 
perties of these substances, viz., colour, lattice energy, volatility, 
solubility, etc., which are attributed by Fajans (Aaturtwss., 1923, 
11 166) to a distortion of the shell of the anionic electrons by the 
kations. J- 

Radioactive Constants up to 1923. Stefan Meykb {Jahrb. 
PadioaHiv, EUktronik, 1923, 19, 334-344),-The constote given 
in 1920 {A., 1921, ii, 235) are brought up to date. W. h. G. 

Characteristic RSntgen Radiation of the 
Elements. J. Holtsmakk {Physikal. Z., 1923, 24, 22^230). 
In continuation of previous work (A., 1922, ii, M3), the author 
has investigated photoelectrically the limiting values of TOtmtial 
necessary for the excitation of ^-radiation in lithium and glucinum, 
respectively. The value found for Uthium is 52'6 volte, and for 
glucinum a provisional value, 95 volte, is given, m the case 
of lithium, a linear relation, differing according as the value o 
the exciting potential was respectively above or below ‘“e. 
value, was established between the ratio of the photoetotnc ettw 
to the intensity of the exciting cathode rays and the excitmg 
potential. similar discontinuity was not observed in the 
ghiafcm; Available data relating to limitmg potentials nom- 
saiT^ilciting A-radiation in the case of the lighter ®le^ 
number 1-11 are tabulated. A hneM_ relates^! 
rhdtween the square root of the critical exciting poten 
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aad the atomic number {z) of the oorresMnding elemente for 
values of z equal to 2» 3, 4, and 5. The relationship in the case 
of the remaining elements is different, and the cause of this differ- 
ence is briefly discussed in the light of Bohr’s theory of atomic 
structure. J. S. G. T. 

The Quantitative Measurement of Radium Emanation by 
the a-^diation. Corrections for Pressure and for the 
Mature of the Gaseous Mixture. Adolfhe Lefafb {Cmyt. 
rend., 1923, 176, 1613— 1616).— In measuring the radium eman- 
ation used for experiments on the ionisation of gases, certain cor- 
rections should be made. When the pressure is less than 720 mm., 
or if any considerable percentage of carbon dioxide is present, 
the ionising effect of the emanation is sensibly changed. The 
dimensions of the condenser should also be taken into account. 
Results of experiments in which these factors vary over a wide 
range are given. H. J. E. 

The Constant of Polonium. (Mlle) St, Masaciveaku 
{Cmft. rend,, 1923, 176, 1879— 1881).— As the result of a large 
Quml^r of experiments, the author obtains the value 139*5 days 
for the half-change period, the radioactive constant, A, being 
4-96 X 19^ (day)'^ The best results were obtained with polonium 
on glass, with or without a screen. The examination of radioactive 
material deposited on metallic surfaces is not recommended. . 

E. E. T. 

The Collision Area of Molecules of the Rare Gases towards 
Slow Electrons. Cabl Ramsaueb {Jdhrb. Radioaktiv, Elektronik, 
1923, 19 , 345 — 354). — ^Measurements of the collision areas of 
molecules of the rare gases have shown that these gases ^behave 
in a very different manner from hydrogen and nitrogen. As the 
velocity of the electron falls, the area of nitrogen and hydrogen 
molecules increases to a constant value which does not differ 
widely from that deduced from the kinetic theory. On the 
other hand, the collision area of the molecules of the rare gases 
at first increases to a maximum and then decreases rapidly as 
the velocity of the electron decreases. For argon, krypton, and 
xenon, the collision area at the maximum is four or five times, 
and at 0*75 V is one-seventh of that derived from the kinetic 
theory. These gases are practically transparent to slow-moving 
electrons. These results are at variance with the electricity laws, 
which require that the collision area should approach infinity as 
the electron velocity approaches zero. W. E. G. 

Bielectric Constants of Colloidal Solutions. IV, J. Errrra 
mhid 2., 1923, 32 , 373—376; cf. A., 1922, u, 694; this vol., 
ii, 225).— A continuation of previous work. The dependence of 
the dielectric constant of vanadium pentoxide sols on the pot^tial 
^erence with different wave-lengths has been investigated and 

is shown that the dielectric constant increases with increasing 
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potential. The dependence of the dielectric constant of vanadium 
pentoxide sols on the frequency of the altematinff cuirent is 
expressed generally by a curve which is made up of four sections, 
a concave slowly rising section, a rapidly rising straight line, a 
saturation section, and a slowly rising section. The experimental 
results have been briefly discussed in connexion with the dipole 
theory. J. F. 8. * 

Calibration of Cells for Conductivity MeasurementB. n. 
Intercomparison of Cell Constants. Henry C. Parker (j, 
Amer. Chem. Soc.^ 1923, 45, 1366 — 1379; cf. this vol., ii, 6).^- 
A new method is described for the intercomparison of cell constants 
over a large range of concentration and the results of several series 
of such comparisons are given. The range of concentrations 
through which the intercomparisons were made is twenty-five 
times as great as that used previously. The eflect of platinising 
and the (lisposition of the electrodes on a cell constant is shown 
by the intercomparison curves. It is indicated that there is a 
gradual transition in the shape of the curve as the electrodes are 
placed farther apart, the farthest apart giving a curve showing 
the most nearly constant value. None of the electrodes compared 
give what may be considered as a fixed value for the derived cell 
constant. A new effect, similar in some respects to polarisation, 
is found to occur at high dilutions with all types of cells used in the 
present work. This effect is shown to amount to at least 0*33% 
at moderate concentrations, in the case of one t 3 q>e of electrode 
which has been used in many accurate conductivity measurements. 
Correction of the existing conductivity data for this effect would 
tend to increase the values of the equivalent conductivity at the 
higher dflutions. The limiting values would probably be affected 
to a considerable extent, the values of the calculated degree of 
ionisation being reduced in like proportion. A theory to account 
for this effect, at high dilutions, is put forward, which assumes 
the presence of an adsorbed layer in contact with the electrodes, 
The correction for the resistance of this layer is assumed to be 
positive or negative, according to whether the adsorbed layer 
contains an excess or a deficiency of the conducting material. 

J. F. S. 

Membrane Potentials in the Donnan Eqoilibrium. David 
I. Hitchcx)CK (J. Oen. Physiol., 1923, 5, 661 — 663). — It is pointed 
out that although Loeb's views on the role of Donnan’s theory 
in regulating the properties of proteins necessarily leads to reanlte 
in agreement with the second law of thermodynamics, his work 
constitutes a distinct advance. Hill, in his criticism (this voL, 
ii, 221), has offered no other explanation of the facts. W, 0. K. 

Pbencm^on of Electrical Supertension. III. A. Smits 
(Proe, Akad. Wetensch. Amsterdam, 1923, 26, 260—265; cf. 
A., 1019, ii, 91, 387). — A theoretical paper in which the ele^cal 
supertmsion of a p^adinm or platinum electrode is considered 
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irhen the metal is functioning as a cathode. The equilibria are 
considered on the basis of the theory of allotropy. J. F. S. 

Metallised Electrodes from Porous Clay and the Simplest 
Form of Uie Acid-Alkali Cell. K. A. Hofmann (Her., 1923, 56, 
[B], 1^6 — U63).— The behaviour of eleotrodea made of tubi of 
iporous clay impregnated with platinum, palladium, or iridium has 
been examined. The electrodes are moistened with iAT-sodium 
hydroxide solution or 2il^'Sulphuric acid and partly immersed in 
sulphuric acid or sodium hydroxide solution, their upper portions 
being surrounded by hydrogen or hydrogen and oxygen, respectively. 
It is found that such electrodes when placed in the oppositely 
active electrolyte or in a neutral salt solution render the surrounding 
gas as active as if they were not immersed in the electrolyte but in 
the moistening acid or alkali. It follows, therefore, that the elec- 
trically active layer must lie at the zone of contact of the gas and 
the moistening acid or alkab, that is, at the surface of the tube 
above the liquid. Peculiar properties of the impregnated electrodes 
are (i) the unexpected stability of the sulphuric acid used in moisten- 
ing the tubes towards the neutralising action of the sodium hydroxide 
which the lower end is surrounded, (ii) the much smaller 
but still considerable stability of sodium hydroxide towards sul- 
phuric acid under similar conditions, (iii) the increase in potential 
after the current has been allowed to flow, and (iv) the slower attain- 
ment of the highest potential by electrodes moistened with sulphuric 
acid than by those wetted with sodium hydroxide. A probable 
explanation of these peculiarities is found in the protective action 
of the layer of neutral salt produced within the tube. H. W, 

Intermittent Current Electrolysis. I. The Influence of 
Intermittent Current on Overvoltage. Samuel Glasstone 
(T.,1923. 123, 1745-1760). 

Electrolytic Conduction : Sequel to an Attempt (1886) to 
Apply a Theory of Residual Ai&nity. Henry £. Armstbono 
(Proc. Roy, i5oc„ 1923, [A], 103, 619 — 621).— The theory of residual 
affinity advanc^ by the author in explanation of the phenomena 
of electrolytic conduction {ibid., 1886, 40, 268) is illustrated mom 
especially by reference to the work of Tubandt (A., 1921, ii, 426) 
on the electrical conducting properties of the heated solid halides 
of silver and lead. In the case of silver iodide, the primarily active 
unit is Agl, whilst in lead chloride the active unit is PbCIj. By 
assuming one or more of these primary units to be distributed at 
each electrode and that a circuit is formed by these molecules 
being coupled with complex molecules which differ in structure 
in the two cases, the author shows how, in the case of silver iodide, 
silver is deposit^ at one electrode and withdrawn from the other, 
vi'hile in the lead halides, the halogen is abandoned to the one 
electrode and taken from the other, results which agree with those 
obtained by Tubandt. A aimiiar interpretation may equally be 
applied to the process of electrolysis of aqueous solutions (this 
voL,ii,642). J.8.G.T, 
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A New Method to Determine the Hydration of Iona. The 
Hydration of the Lithium-ion. G. BABAROvsKf (5ec. <rop, 
cAiw.» 1923, 42, 533—534; cf. this voL, ii, 288).-OoiTectfl some 
arithmetical errors in the preceding paper. F, A. M. 

Ionisation of Alcohols. Roger J. W tltjam s and R. W. 
Truesdail (J. rimer. GAem. Soc., 1923, 45, 1348— 1353).— An 
attempt to determine the nature and the extent of the ionisation 
of ethyl alcohol has been made by investigation of the ^int of 
equilibrium of the reaction EtOH^ NaOH HgO-j-EtORs. 
The method of determining the amount of water formed consisted 
in shaking a known amount of the mixture with a known weight 
of granules of calcium carbide for a definite length of time so that 
only about 4% of the water was used up. The calcium in suspension 
as hydroxide was determined nephelometrically and by comparison 
of this with the values obtained by the action of calcium carbide 
on samples of alcohol containing known amounts of water the 
amount of water actually present in the reaction mixture was 
ascertained. The results for the degree of ionisation into hydrc^n* 
and ethoxide-ions are, from the nature of the method, too high, 
but, despite this, they appear to confirm the much more accurate 
value found by Danner and Hildebrand (this vol., ii, 166, 117), 
Assuming that esterification is a neutralisation reaction, the degree 
of ionisation of alcohol into ethyl- and hydroxyl-ions is shown by 
calculation to be zero. The reaction of methyl alcohol with mag* 
nesium nitride, calcium hydride, and calcium carbide, respectively, 
has been investigated, and it is shown that in each case the alcohol 
reacts as a weak acid, and that there is no evidence to indicate that 
it ionises in any other way than as a weak acid, namely, CH-DH n 
CHj'O'-f H*. With magnesium nitride, the reaction is 6CIlg*0H-b 
> 3Mg(0‘CH3)24-2NH3, with calcium hydride, CH 3 * 0 H+ 
CaH,= (CH3*0)2Ca+H2, and with calcium carbide 2CH3'OH-t-CaC2= 
Ca(0*CH3)34-C2H2. J. F. S. 

Atoxxuc Heats of Cadmium and Tin at Low Temperatures. 
Worth H. Rodebtjsh (J. rimer. Chem. Soc,, 1923, 45, 1413—1416). 
— ^The atomic heats of cadmium and tin have been measured by 
the same method as was employed by Eastman and Rodebush for 
similar determinations of the alkali metals (A., 1918, ii, 149). The 
apparatus was of the same kind, but constructed of metal. The 
present measurements extend over the range 70 — 100* K. and are 
sufficiently accurate for use in fixing the curves for the metals 
over the temperature range 0 — 298° K. The following values for 

are recorded: cadmium, 69 W,4‘67; 72-40°, 4*74; 77*56°, 4*88; ‘ 
80*09°, 4-96; 85*06°, 5*04; 87*70°, 5*11; 89*91°, 5*15; 94*70°, 5*23; 
97*08°, 5*26; 99*37°, 5-31; 298°, 6*25; tin, 69 93°, 4*57; 72*39°, 
4*64; 77*71°, 4*83; 84*00°, 4*98; 88*90°, 5*07 ; 93*56°, 6*17; 96*21“, 
5*26; 101*00°, 5*34; 298°, 6*50. J. F. S. 

Chemical Constants of Diatomic Molecules. R. B- S. Coi 
{Proc, Oamb. Phil, Soc,, 1923, 21, 541 — 551). — A theoretical dia- 
cuasion in which it appears that no certain conclusion as to the 
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obemioal oozutants of diatomic molecules can at present be drawn. 
It seems quite possible that the discordance between the value 
found and the theoretical value may have a theoretical basis; 
but this cannot be asserted until further experimental data are 
available. Accurate and numerous measurements of p and Kp, 
further information as to the specific heat of the vapour and soUd 
at low temperatures, and measurements of the band spectra are 
necessary before much further progress can be made. J. F. S. 

Heat Capacities and Entropies of Diatomic and Polyatomic 
Gases. H. C. Ubey (J. Amer, Chem. 8oc., 1923, 45, 144^—1455). 
—A theoretical paper in which the entropy constant for diatomic 
gases having no vibrational energy is evaluated. The entropy 
of hydrogen (29’25), nitrogen {46 '59), hydrogen fluoride (39*84), 
hydrogen chloride (42'95), hydrogen bromide (45'79), carbon 
monoxide (45*6), and nitric oxide (45*3) have been calculated from 
equations deduced in the paper and the values given in brackets 
found f or 26“. These values have been compared , wherever possible, 
with experimental entropy determinations, and in most cases an 
exceptionally good agreement has been found. The moments of 
inertia of oxygen (41x10"^), hydrogen iodide (4xl(r®), and 
chlorine (109x10^) have been calculated from their observed 
entropies, and attention is directed to the probability that oxygen 
and possibly nitric oxide do not follow the equation deduced. The 
values for the moment of inertia at 25° are given in brackets. The 
entropy equation for diatomic gases which possess vibrational heat 
capacity is discussed. The constant for the entropy equation of 
gases the molecules of which have tetrahedral symmetry has been 
obtained and the dimensions of the methane molecule are calculated. 
Using this equation, -S^-Rlog.rW/2F~ll'39+3/2i21og,!r-f 
iiloge/+99'14, and inserting the value /=2’232xi(r*' gives the 
entropy of methane as ^4*25. J. F. S. 

The Pro|rarties of Saturated Fluids in the Region of the 
Critical Point. J. E. Verschaffelt {J. Pkys. Badium, 1923, 4, 
158—169), — ^Assuming that the conditions of continuity are satisfied 
at the critical point, the characteristic equation of a saturated 
fluid in this redon is deduced by expanding p, the pressure, in a 
series of ascenmng powers of v~v^. and of T—Ta Vc and Tc being, 
respectively, the critical volume and critical temperature of the 
fluid. The values of the constants in the expansion are determined 
by applying thermodynamic principles. The saturation curve 
is, on these assumptions, shown to approximate to a parabola of 
the second degree in the region of the critical point. The author 
considers that experimental evidence is in accord with the existence 
of an analytical discontinuity at the critical point in the case of 
the critical isothermal, and shows that, under these conditions, the 
saturation vT curve consists of two branches, similarly directed, 
of a parabola of the third degree. Moreover, it is considered that 
the existence of the analytical discontinuity referred to is not in 
oiscord with the physical continuity of the hquid and gaseous 
B^tes. J. S. G. T. 
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ThB TOienxiiodyiiamics of tho Forroation of Mixod Ciystols, 
K. F. Hrexpbld { Z . Physiky 1923, 16, 84^9).— l^e formiila 
deduced by Grimm mid Heiifeld for the heat of formatioo of 
mixed crystals [ibid., 77) from consideration of the energy asswiated 
with the respective crystal lattices, is applied to obtain thermo- 
dynamic formulje relating more especially to the entropy, miscibility, 
and the critical temperature of separation into components, m the 
case of mixed crystals. Reference is also made to the aMOrption 
of salts by crystals at low temperatures, and the precipitation of 
mixed crystals from solutions. The theoretical resets are^m^ 
with experimental results in the cases of the pairs of salts, KGl,mCl ; 
KF,RbF; and KBr,KI. J- G. T. 

Cryoscopic Investigations of some Solutions in Bromine. 
Wladimir Finkelstedt {Z. physikal. Cherrit 1923, 1^, 10 26).— 
The cryoscopic constant for highly purified bromine has been 
determined by measuring the depression of the fre^mg point of 
bromine brought about by dissolving carbon tetrachlonde m it. 
Assuming that carbon tetrachloride is unimolecular and has the 
molecular weight 153*84, the cryoscopic constant is found to be 
83-12. The value obtained from van’t Hoff’s formula, using 
16-185 as the latent heat of fusion of bromine and —7*32 as the 
freezing point, is 86*35. The depression of the freezing pomt of 
bromine brought about by arsenic tribromide, sulphur monobromide, 
aluminium tribromide, and tribromoacetic acid has been determined 
for several concentrations in each case. The resuha show that 
the substances arsenic tribromide, sulphur monobromide, and carbon 
tetrachloride, which do not conduct an electric current in bromine 
solution, have molecular weights strictly the same as the theoretical 
values, whilst aluminium tribromide and tribromoacetic acid which 
do conduct an electric current in bromine solution have molecular 
weights twice as large as the theoretical value, and the polymc^sation 
constant in these cases is the same for all concentrations. Further 
determinations were carried out with phosphorus pentabronude, 
acetamide, and antimony tribromide ; all these substances are con- 
ductors of electricity when dissolved in bromine, and in co^quence 
of solvation and polymerisation they form complexes which increase 
in complexity with increasing concentration. In the case of ace ■ 
amide, the curve between molecular weight and concentration 
shows a definite maximum which lies at about 2%, and it is at this 
point it is suggested that the maximum complexity hes, or a 
least the influence of dissociation is equal to that of oompex 
formation, and at hi^er concentration than 2% the dissociation 
is increasingly greater than the complex formation. The ei^ nca 
conductivity of the solutions examined is closely conn^t^ wui 
the formation of complicated complex molecules. J. 

The Investigation of Double Salts in Solution by Ebulh^ 
scopic Methods. F. Boueiok and E. Rouyeb 
1923, 176, 1708— 1710).— A mathematical investigation of tne w 
of mixtures as applied to the investigation of double salts in soiu 
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meaiureme&t« (this vol., ii, 67). 


G. F. M. 


A Adtethod for tlio DotomunAtion of AiIoIoculHr Weights in 

Jablczykski Zjozd Chmikdw 
poUK^j 1923, 19). method for the determination of molecular 
weights m actueous solution is described, depending on the difference 
in the rate* of enporation of a giren solution and of water under 
parallel condition^ ^ 

Sublimation of Plant and Animal Products. Abno 
VUHAiSNEB, (J. ilsioc. Off. Afric. Chem., 1923, 6, 473 — 481).— 
Appa-ratus is descriW for the ready sublimation of large or small 
quantitiw of material. Observations of crystalline form, melting 
and subhming points, etc., may be made directly with the micro- 
scope. ^ Q p 

The Prumipls of a General Method of Deteriniiiuig the 
Calorific Capacity of Solids and Litpuds. Application to 
the Deteraiination of the Water Value of Calorimetric Bombs. 

Chables Dutkaissb, and Ph. Landrieu (Compt. 
nnd., 19-3, 176, 1613— 1516).— The essential feature of the method 
is the use of two separate resistances, identical in design, material, 
and electrical value, which are placed in two similar caiorimetere! 
The resistances are set up in series and connected with a source of 
current. In one calorimeter the solid is placed in a known mass 
of distilled water ; in the other there is a weighed amount of water. 
A thermometer is placed in each calorimeter, these two thermometers 
being standardised against each other. The method eliminates 
errors due to inaccuracy of the thermometer and obviates the use 
^ the mechanical equivalent of heat as a factor in calculation. 
Moreover, no electrical measurements are necessary while the 
current is passing. Experiments with this form of apparatus are 
m progress. H. J. E. 

The ^at of Formation of SoHd Solutions. G. Brtjki iBuU 
Soc ckm., 1923, [iv], 33, 696-697).-The author criticises 
Landneu s results (A., 1922, i, 808), and especially his conclusion 
that solid solutions are differentiated from mixed crystals by the 
excew^ly small heats of formation of the latter. Previously 
pu sh^ evidence is adduced in support of the present author’s 
contention (cf. following abstract). H, H. 

[The Heat of Formation of SoUd Solutions.] Pe. Landrieu 
IM. Soc. dm., 1923, [iv], 33, 697-699).-A reply to Bnmi (cf. 
prweoing abstract), '^e author maintains his previous contention 
dal critic has fallen into error by quoting thermal 

Sable temperatures at which the crystals studied are 

H. H. 

?! ^ Quinonoid Structures. Zopja 

(/«» Chmikdw PoUkich, 1923, 27— 28).— The 

^ of the fonnarion of quinonechloroimine from p-amino> 
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phenol, and of quinonedichlorodi-imine from j>-phenylenediamm6 are 
investigated thermochemicaliy. From these and o^er results, it 
is concluded that the heat of formation of the quinonoid structure 
is greater for naphthalene than for benzene compounds, and lesg 
for diphenyl derivatives. The introduction into the nucleus of 
positive groups increases the heat effect. R. T. 

Thermochemical Researches on the Diazotisation o{ 
Aminophenols. Zofja B£aszkowska (!•*» ^^azd CkemiUw 
Polshich, 1923, 23 — 29).— The heat efiects of the action on picramie 
acid and p-aminophenol of excess of hydrochloric acid, excess of 
sodium hydroxide, of diazotisation, and of sodium hydroxide on 
the product of the latter, and of the formation of the compound 
with p*naphthol are measured. These results show that the 
reactions of picramie acid, and in particular that of diazotisation, 
take a course different from that with the majority of amines, 
probably a quinonediazide being produced. p-Aminopheuol, on 
the other hand, behaves normally. R. T. 

Heat of Solution of Thallium in Dilute Thallium Amalgams. 

Theodors W. Richards and Charles P. Smyth {J. Amer. Chm, 
Soc., 192.3, 45, 1455 — UGO). — ^Xhe heat of solution of thalhum in 
thallium amalgams of O’O— U'17% thallium has been determined 
by the adiabatic method. The following values of the heat of 
solution in joules at 20® of 1 g.-atom of thallium in amalgams of the 
composition stated are recorded: 0*92%, 2706 ; 2-49%, 2265; 
3-81%, 1917; 5*21%, 1590; 6*89%, 1075; 8*76%, 486; 1043%, 
45; 11-81%, —234. These values are compared with those 
obtained by Richards and Daniels for concentrated amalgams, 
and found to be consistent with them (A., 1920, ii, 34). A short 
extrapolation of the composition-heat of solution curve above 
0-92% gives a value for the heat of solution of thallium in an infinite 
quantity of mercury of 2970 joules, a value which is in fair agree- 
ment with 3220 joules, the value obtained hj Lewis and Randall 
(A., 1921, ii, 241) by calculation from the E,M.F. measurement 
of Richard and Daniels {he. cit.) of thallium amalgam concentration 
cells. J. F. S. 

Calorimetzy of High Explosives. (Sot) R. Robertson and 
W. E. Garner {Proc. Hoy. Soc., 1923, [A], 103, 539— 556).-A form 
of calorimetric bomb designed for measuring the heat developed and 
the volume of the gases produced by the detonation of high explosives 
under standardised conditions is described. The charge of exploave 
was compressed to a uniform density throughout and the ex^oaoo 
was initiated by a standard impulse from a fulminating explosive. 
The following vadues were found for the heats of detonation of the 
respective high explosives : trinitrophenol, 916 ; trinitrotoluene, 
926; and amatol, 80/20 (i.c., 80 parts of ammonium nitrate to 20 
parts of T.N.T.), 992 cals, per g., the water in each case bei^ 
cODsideied as gaseous. The corresponding mean values of the 
total volumes of gases evolved per g. of explosive were : 727, 7U) 
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and 907 c.c,, the values differing sli^tly according as the explosion 
was initiated by fulminate or azide. the case of an ex^osivet 
amatol, the composition of which permits of complete combus- 
tion, the heat of detonation and volume of gases evolved agree with 
those deduced theoretically. The producte of detonation of high 
explosives in a vacuum include carbon dioxide and monoxide, water, 
Qiethane, acetylene, ammonia, hydrogen, cyanide, carbon, and a 
trace of nitric peroxide. When the explosion is incomplete, larger 
volumes of nitric oxide are produced and the composition of the 
products is very different from that of a normal detonation. The 
following factors, amongst others, influence the nature of the pro- 
ducts : density of loading in the container and bomb, completeness 
of detonation, and purity of explosive, nature of the initiator, and 
degree of tamping of the explosive. Consideration of the gaseous 
reactions occurring during cooling of the gases produced Locate 
that the formation of carbon is accompanied by an increase in 
the heat of detonation, and a decrease in the volume of gases 
liberated. Conditions determining the pressure and rate of cooling 
of the gases evolved also affect the heat and gases of explosion. 
The greater the density of loading and tamping of the explosive, the 
higher the pressure and the greater the deposition of carbon during 
the cooling process, the heat of detonation being increased and the 
volume of gases liberated being decreased thereby, 

J. S. G. T. 

Piezo*cheniical Studies. XIX. ib^rimental Determi- 
nation of the Fictitious Volume Change in Solution Equilibria. 

Ernst Cohen and A. L. Th. Moesveld { Z . phyHhal, Ohem ,, 1923, 
105, 145—154; cf. A., 1910, ii, 621).— Four methods are described 
for the experimental determination of the fictitious volume change 
in solution equilibria. Two methods are volumetric and two 
electrical ; one method of each kind has been previously described 
(loc. cii.)t but the two remaining methods are new. Ail four 
methods have been tested experimentally, and the results are 
recorded and the methods shown to be generally applicable. 

J. F. S. 

Piezo-chemical Studies. XX. Experimental Proof of 
Braun’s Law by an Electrical Method. XL Ernst Cohen, 
Fdsao Ishikawa, and A. L. Th. Moesveld {Z. physikal. Chem.y 
1923 , 105, 155—172).— Braun’s law can be expressed in the form 
{kldTr]f: [dcjdT]^ where T is the absolute experi- 

mental temperature, {dcldir)^ is the pressure coefficient of the 
solubility at constant temperature, (dc/dT)#. is the temperature 
coefficient of the solubility at constant pressure, Ac is the nctitious 
volume change which accompanies the solution of 1 g.-mol. of 
a substance* in an infinitely large volume of solvent at 1 atm. 
pressure and T®, and Q is the fictitious heat of solution. The 
lour q^uantities ^ve been determined experimentally for thallous 
sulphate, ^jdT by direct solubility determinations, dc/dir also 
and Aw and Q from EMJ, measurernente. The following 
values are recorded : dc/dT==;0‘1387 g. /degree, dc/dT=:0'003377 
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g./atm., Av— 0-0492 o.c./g., 

ci Q calculated from the above equation to 14 82 cal./g. -This 
indicates that Braun’s law is true within the limits of ex^Mmwtal 
error. 

Atomic Volumes and Solubility* Robert 
Chm, Acta, 1923, 6, 698— 707).— A formula ww given by Bodtonder 
(A. 1898, ii, 654) for calculating the solubility of a salt 
from ita free energy of formation and the normal potenttoto of 
the ions. As for most salts the free energy is unknown, the heat 
of formation Q can be used and Bodtonder’s equation can be written 
Q^StA-nRTjmF where and are the 

nonnal potentials of kation and amon, n is the number of lona, 
m the nmber of valencies broken during electrol^is, B w Faraday s 
constant, and is the heat of formation of the free ^on when 
this to a complex such as SO 4 . In the case of sulphates for in- 
stance Ot and Ea are unknown, but their sum is a constot for 
oi sulphates and can be calculated from the sol^^lity C 
of a single sulphate. The quantity so determined hw ten 
for calculating the solubilities of a number of sparingly soluble 
sulphates from a knowledge of Q and B*. . a v ■ 

Avoiding to the theory of Bom (A., 1919, 11 , 214) and of Fajans 
iNatunviss., 1921, 9, 729), the solubiUty of a tolt depends on the 
difierence between the sum of the heats of hydration of the 10 ^, 
and the lattice energy of the crj^tal, iiie io^v 

soluhilitv of the alkaline-earth sulphates and of the perchlorate 
i& to be attributed to the high value of the lattice enei^ m thu 
isomorphous series rather than to low heate of hydrehon of the 
ions TTiis theory also accounts for the low solubihty of lead 
sulphate, which has a similar crystalline form. The heato o 
hvtotion of the ions and the lattice ener^ are functions of thi 
Xmio volume. The values of 0, and Q. decrease with increasms 
atomic volume, and Qta attains a maximum depentog on thf 
" volumes of the two ions. It follows that the soluW. 
in an isomorphous series may attain a mimmnm value. W 
whilst barium sulphate is less soluble than strontium sulphatt 
it is also less soluble than barium selenate . In the alkali pemhlorat 
series rubidium perchlorate has the mmimum solubihty. It 
low solubility of lead sulphide and lead chloride compared wi 
the sulphides and chlorides of the alkaline-earth metals is attobut 
to theLo additional electrons in the outer shell of the W at* 
which increase the lattice enei^y and are the cause of the 
electrical conductivity of these compounds. 

Viscosity of Saturated Solutions, 

KoNSTARir Hbynakowski (I"» Zjazd Ghemtkdw 

jg 17). — The viscosity of saturated solutions of , 

a^potassium salts is measured, and the depe of 

the Sntes hence estimated. All sodium f>« 

solvatetion, the maximum being obtMcd 

phosphate, and the minimum for sodium chloride, t'ota** 
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chloride, bromide, sulphftte, and chlorate do not exhibit solvation, 
which ooonrs to a small extent in solutions of the iodide and nitrate, 
tmd to a marked extent in solutions of potassium hydrogen sulj^ate, 
hydrogen carbonate, and dihydrogen phosphate. R. T. 

The Structure of Thin Films. IV. Benzene Derivatives. 
A Condition of Stability in Unimolecular Filins, N. K. Apam 
{Proc. Boy, Soc.^ 1923, [A\ 103, 676— 686).— Unimoleoular films 
of substances, e.gf., p-hexadecylphenol, ;3-octadecylphenol, and 
hexadecylaniline, containing one long chain and one polar group 
in the para-position, orient on the surface of water like fatty acids, 
the phenol group forming the head of the molecule in contact 
with the water. Measurements of the cross section of the head 
(cf. A., 1922, ii, 687) agreed with the corresponding values of the 
cross section of the nuclei of aromatic compounds deduced from 
Bragg's crystal measurements (A., 1922, ii, 128). The films show 
the usual phenomena of expansion to a two-dimensional vapour. 
Compounds such as cetyl palmitate, palmitanilide, etc., containing 
one polar group between two chains, or one chain and a ring, do 
not adhere to a water surface well enough to give measurable 
films, although in the expanded state such films are often more 
stable. The para-sulphonic acids of hexadecyl and octadecyl 
benzene give soap-like solutions in water. J. S. G. T. 

The Structure of Thin Films. V. N. K. Adam {Proc, Boy. 
Hoc., 1923, [A], 103, 687 — 695). — In continuation of previous work 
(A., 1922, ii, 687), the author has investigated the structure of 
thin films of certain a-bromo-acids and esters, ethyl wooleate, the 
esters, amides, and nitriles of saturated acids, carbamide deriv- 
atives, and aldoximes. The results confirm the theory developed 
in the previous papers. Bromine in the a- position in the bromo- 
acids and esters increases tlie cross-section of the molecules in 
the films. The bromine atom increases the solubiUty of films of 
the higher fatty acids, and lowers the temperature of change from 
condensed to expanded films, but does not appreciably affect 
the properties of the expanded films. The double linking in the 
a^*position relative to the COgEt group increases the cross -section 
of the molecule in the films, as in wooleic acid. The transition 
between two forms of condensed film, as in the case of the sub- 
stituted carbamides, is analogous to that between two polymorphs 
or allotropic modifications of solid substances. J. S. G, T. 

Calculation of [Recent] Adsorption pata], L. Bee:^kyi 
{Z. phyfikal. Ckem., 1923, 105, 55 — 72). — In a recent paper (A., 
1920, ii, 591) the author submitted Polanyi’s theory of ad^rptiou 
(A., 1910, ii, 474) to a critical test, using the experimental data 
then available. ■ The present paper is a continuation of this work 
OQ the recently published results of Patrick and MoGavack on 
the adsorption ox sulphur dioxide by silicic acid gels (A,, 1920, 
417), Davidheiser and Patrick on the adsorption of ammonia 
hy silicic acid gels {A., 1922, ii, 262), and Berl and Andress on the 
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adsorption erf a numb^ vapours (methyl alcohol, etiier, acetone, . 
benzene, ethyl alcohol, wid carbon tetrachloride) by aoti'^ated 
charcoal (Z. angew. Chem., 1921, 34, 369, 377). The oalcubtions 
show that Polinyi’s theory is fully confinned. J, P, S. 

Two Types of Adsorption. Hilary Laohs Zjazd 
Ghm%h6v} PcHskich, 1923, 30—31; cf. A., 1916, ii, 225).—0nly 
substances of a similar electrical charge are able mutually to dis- 
place each other on the surface of an adsorptive substance. 

R. T. 

The Reciprocal Displacement of Substances Adsorbed by 
Precipitates. ANDRt Charbiou {Compt. rerd., 1923, 176, 
18^)— 1891 ; cf. this vol., ii, 261). — If precipitate aluminium 
hydroxide containing adsorbed chromic acid is washed with a 
5% solution of a salt of a monobasic acid (chloride, bromide, 
iodide, nitrate, or acetate), no chromic acid is remove, and no 
other substance adsorbed. With salts of a polybasic aci^d (carbon- 
ate, sulphate, sulphide, oxalate, tartrate, citrate, phosphate, or 
arsenate), interchange occurs between adsorbed chromic and 
polybasic acids. 

Sulphuric acid, adsorbed by aluminium hydroxide, is completely 
displ^ed by polybasic, but not by monobasic acids. Phosphoric 
acid, similarly adsorbe, is not displaced by carbonic or chromic 
acid. These two acids are mutually displaceable from adsorption 
on aluminium hydroxide, that acid being displaced which is at the 
smaller concentration. This (equilibrium) effect is probably 
obtainable with any two acids of similar basicity. 

When arsenious sulphide is precipitated by means of hydrogen 
sulphide in presence of a barium salt, it contains adsorbed barium, 
When the precipitate is washed with a solution of sodium or potasa- 
ium chloride, no displacement of barium occurs, whilst with solutions 
of aluminium, ferric, or chromic chloride, interchange of barium 
and tervalent metal takes place, E. E. T. 

Isotherms of Adsorption of Salts by Manganese Dioxide. 

Max Geloso {Cmpt. rend,, 1923, 176, 1884r~1887 ; cf. A., 1922, 
ii, 589).— When ammonium persulphate is added to a solution of 
manganese sulphate containing copper or nickel salts, the resulting 
precipitate oi manganese dioxide adsorbs these metals. Freshly 
precipitated manganese dioxide also adsorbs iron from solution. 

If y=the millimolecular concentration of adsorbed materud per 
milligram-molecule of total solid phase, and G=the concentration in 
milli^m-molecules of salt remaining in solution, then y—KC^, 
where m is less than unity; m is independent of the nato 
of the 'adsorbed substance and of the adsorbent. K varies with 
these, being a specific coeflScient of the adsorbed substance. 

E. E. T. 

A New Explanation of DiSusion. III. Influence of Oravit; 
on Difiusion. Alexandr Sommer-BatSk {Chm, 1923, 
17 , 79 — 81). — Solutions of .&?'/10-8ulphurie acid are placed ip 
limb of a Y-tube the other limb of which contains water, the Uqw® 
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being separated by mercury contained in the lower limb. The 
meronry is then gradually withdrawn, so that the liquids are free 
to diffuse into each other. After the lapse of different periods of 
time, the liquids are again separated, and layers of the solutions 
irithdrawn at regular intervals in the limbs, by means of exits 
provided for the purpose, and the concentration of the acid is 
measured. Similar measurements are made for solutions of barium 
chloride, R. T. 

A New Explanation of PifEusion. IV. Alexandk Sommeb- 
Batbk {Chem. Listy, 1923, 17, 115-“118). — The influence of the 
mrface on contact on the diffusion of liquids is measured by allowing 
lyater and .??/10*8ulphuric acid contained in the limbs of U-tubes 
3 f different diameters to interdiffuse at constant temperature for 
riven periods of time. Layers of solution at different heights 
from the bottom of the U-tube are then siphoned off, and their 
concentration and density measured. The results obtained show 
that the rate of diffusion is proportional to the diameter of the 
tube. Certain irregularities observed in the fall of concentration 
of layers of solution in the sulphuric acid limb are explained as 
being due to the diffusion of water proceeding in waves, which 
are reflected from the meniscus and may in time produce points 
of interference or amplification in the column, where the con- 
centration is considerably different from that of the layers imme- 
diately above and below. R. T. 

Dialysis of Small Volumes of Liquid, The Lily-pad 
Dialyser. R. W. Wood {J. Physical Chem., 1923, 27, 565 — 566).— 
A method is described whereby quantities of solutions as small as 
a single drop of liquid may be dialysed. The dialyser is prepared 
as follows. A small circular plate of glass is fastened horizontally 
to a turn-table which is capable of rapid rotation, a few drops 
of collodion, considerably thinned by ether, are placed in the 
middle of the plate, and the plate is set in slow rotation. A small 
camel-hair brush is brought into contact with the edge of the 
collodion pool, and the brush moved slowly away from the centre, 
the velocity of rotation being immediately increased, and as soon 
as the collodion is drawn into a perfect disk the 4)rush is lifted. 
H properly carried out, the whole operation should be complete 
in a few seconds, and a very thin disk of collodion with a thick 
rim produced. After drying the film for a few moments, a few 
drops of water are placed on the plate and brought in contact 
with the edge of the disk which separates the membrane from the 
plate. The plate is then lowered at an angle of 45° into a bowl 
of water, when the membrane floats off with a perfectly dry upper 
surface. The solution to be dialysed is added drop by drop to 
form a globule in the centre of the membrane. A disk 4 cm. in 
diam. will support 2 c.c. of liquid. If the liquid passing through 
the dialyser is required, the membrane can be floated off in a deep 
watch glass and most of the water afterwards pipetted away. If 
file collodion is diluted with ether as above, the dialysis is slow, 
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but if it is diluted with a mixture of ether and aloohol it is much 
more rapid. J. F. S. 

The Or^in of Osmotic Effects. IV. Hydronodynamic 
Change in Aqueous Solutions. Hbkby £. Ajwtbono (Proc. 
Boy. Boc.f 1923, [A]^ 103, 610 — 618; and Gompt. rerid., 1923, 176, 
1892 — 1894). — The author summariflea evidence and argumentB 
previously advanced regarding the nature of the processes involved 
in the dissolution of salts ” in water, and advocating an electro- 
lytic explanation of chemical change, and a chemical explanation 
of electrolysis. “ Water ” is regarded as a complex saturated 
with the “ gas ” hydrone, OHj, which is the sole potentially 
“active constituent, and becomes- active only under conditions 
which suffice to determine electrolytic change. Ideally pure 
water would be inert. Electrolysis and chemical change are in- 
separable reciprocal effects, and change takes place only in a 
system of three components, such as is known to constitute a 
voltaic couple. The vapour pressure of water or of a solution 
is the measure of free hydrone molecules present in the liquid. 
The diminution of pressure when a substanc e is dissolved in water 
is a proof that the molecules of hydrone are concerned in the change 
and are thereby diminished in proportion. The solution acquires 
attractive properties, due to the presence of solute. The internal 
activity is increased whilst external activity is diminished. Non- 
electrolytes all have unit effect per molecular proportion ; potential 
electrolytes have at least twice this effect in sufficiently dilute 
solutions. The effect produced may be ascribed to the interaction 
of molecules of the solute and of hydrone. From non-electrolytes, 
under the influence of conducting impurity, a simple hydrol, 
is formed, only a single molecule of hytone being 
“ distributed ” on the molecule of the solute, whatever its magni- 
tude. In the case of potential electrolytes, a reciprocal inter- 
change of the radicles of the salt and of hydrone is postulated. 
The solute is hydrolated and itself distributed on hydrone, the 

salt RX thus giving rise initially to the reciprocal systems 

and H20<C^. As the concentration is reduced, the complex 
H 

RX<Cqjj is, under the influence of hydrone, increasingly converted 

TJ 

into hydronol, Ultimately the solution contains the 

solute only as together with an equal number of mole- 

cules of hydronol. The solute then has maximum (bimolecular) 
effect. The “ distributed “ reciprocal complexes, including hydw- 
nol, are the electro-chemical agents in a solution. The n^athe 
radicle in such complexes has greater residual affinity than it has 
in the original simple molecules ; it is specially attractive of hydrone. 
Each complex attracts a single hydrone molecule, the molecules thus 
brought into the solution serving to restore the hydrone equilibrium. 
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The osmotic pressure of an aqueous solution is the hydraulic pressure 
exercised by the extra molecules of hydrone attracted into it by 
the distributed complexes, one by each complex, acting as though 
they were present in the gaseous state. Osmotic pressure is there- 
fore regarded B&]}tydformynamic in origin, the term expressing 
the general electrochemical and osmotic activity of water. 

J. S. G. T. 

Investigation of Ferric Hydroxide Sol. 1. A Case of 
Negative Osmosis. Jons. Lindemann {KoMi Z., 1923, 32, 
37b— 383). — ^The osmosis of ferric hydroxide hydrosol has been 
investigated. It is shown that with increasing dilution there is a 
decreasing relationship between the osmotic pressure and the con- 
centfation. This is explained by the assumption that the rate of 
rise of the liquid column is the resultant of the rate at which the 
liquid passes in and out of the osmotic cell. The velocity outward 
is increased by the addition of ferric chloride to the sol and under 
special conditions this can exceed the. velocity of the solvent inward. 
This would naturally bring about a decrease in the level of the 
liquid column and so explain the decreasing relationship stated 
above. It is shown that the electrolyte content of a sol can be 
determinative of the osmotic pressure. J. F. S. 

Superaaturatioa. RooBjEt G. Bonssu {CmpL rend., 1923, 
177, 119 — 121 ; cf. this vol., ii, 144). — The effect, on the speed of 
crystallisation, of agitation of, and the presence of nuclei in, super- 
atursted solutions of potassium hydrogen tartrate and calcium 
sulphate has been studied. Powder^ glass, and, to a less extent, 
powdered gas carbon, initiate and accelerate such crystallisations, 

E. E. T. 

Aqueous Solutions. Klino and Aenold Lassieub 

[Cmpt, rend.j 1923, 177, 109 — 111; cf. Armstrong, this vol., ii, 
542),— The authors consider that simple water molecules may 
possess one of two structures : HjiO or H'OH. For further details, 
the original paper should be consulted, E. E. T. 

The Solubility Laws. Albebt Colson {Compt. rend., 1923, 
176, 1552—1655). — critical discussion of views which have been 
put forward by Le Chatelier with respect to the application of the 
Clapeyron equation to solutions and to the substitution in that 
equation of dCjdT for dpjdTj where G is the concentration and 
the osmotic pressure. The author points out that, assuming the 
Hoff relation 2T, the solubility of sodium chloride 
lould decrease with rise of temperature as p, which is zero at 
AIm., should become negative with increase of T, L being 
unstant. Moreover, the substitution of concentration for osmotic 
ignores the existence of hydrates in solution. Mathematical 
are also given. The case in which hydrated crystals dis- 
in their own water of crystallisation on rise of temperature is 
uscufised. H. J. fi. 



ii. 514 abstbaots of ohjwuoal papbbs. 

The Distribution of the Solvent amongst the Dissolved 
Substances. Aktoihb Doeoszewski (BvU. Soc. cKm., 1923, 
fiv] 33, 550— 559).— A theoretical paper in which it is shown that 
the author’s theory of the distribution of the solvent amongst the 
dissolved substances in the ratio of the number of molecules of 
eahh substance present, gives a satisfactory quantitive and 
qualitative explanation of the variations of the speoife rotatory 
power of an optically active substance such as sucrose m presence 
of a dissolved mineral salt such as sodium chloride, and very close 
agreement is shown between the observed and calculated values 
for the specific gravity and specific rotatory power of such mixed 
solutions. Other properties of mixed solutions, such as the electrical 
conductivity and refractive index, also find an explani^on in 
terms of the theory. O. h . M. 

The Graphic Interpretation of the Law of Doroszewskl 
W SwTENTOSLAWSKi {BvU. 8oc. cAiw., 1923, [iv], 33, 580 561).— 
A 'graphic method of expressing Doroszewski’s law (preceding 
abstract) is indicated, winch facUitates the comparison of the 
observed and calculated values for any physical property of a 
mixed solution. The expression is obtained by marking ofi along 
the axis of abscissae the concentrations and on Wo 

vertical lines traced from the points and 

(that is to say, the points where the mixture contains 0 /o and 
100% of the substance A) the values Za and Zb representing the 
values of the physical property corresponding with the two solu- 
tions, that is, of a molecule of A and N mols. of solvent, and a mol 
of B and N mols. of solvent. The straight line joining the two 
points expresses the change of the physical property in any mixture 
of the two solutions, the total number of dissolved molecul^ ^ 
being suppos^ invariable. G. r. M. 

The Speciac Heat of Mixtures of Aqueous Solutions of 
Sodium Chloride and Sucrose. (Mllb) H. Blaszkowska 
{BuU. Soc. ckim., 1923, [iv], 33, 662-571).-The densities and 
specific heats of aqueous solutions of sodium chloride and sucrose, 
and mixtures of such solutions, of concentrations conespon^ng 
with 200, 100, 50, and 25 mols. of water per mol, of dissolv^ 
substance, were determined to an accuracy of £0 06 /o, and tne 
full results are given in tabular form. A perfect agreement was 
established between the experimental values and 1h^ calculatea 
according to Doroszewski’s law, according to which the soIvot^ 
distributes itself among the dissolved substances 
to the number of g.-mols. present. Variations from the 
not exceed ±0*12%. 




GENERAL AND PHTSICAL CHlIMISTBY. 


ii. 545 


miscibility curve of two liquids A and B in the presence of a third 
substance C lies wholly outside the curve for the pure liquids, the 
reciprocal solubility of the two liquids being diminished. It was 
found that the variation produced by a known concentration of a 
third substance varies with temperature, increasing with rise of 
temperature for mixtures rich in phenol, and conversely. For a 
given temperature, the variation depends solely on the concentration 
of the third substance with respect to the phenol ; in those cases 
in which the third substance is soluble in water, the variation is 
not so great. The experimental results obtained are qualitatively 
but not quantitatively in accordance with those obtained byNemst 
(A., 1891, 1148). The substances used in the experiments were 
phenyl salicylate, azobenzene, anthraquinone, and naphthylamine. 

H. J. E. 

Form of a Crystal as a Function of Superficial Energy and 
of its Density. Constantin Hkynakowski {BuU. Soc. chim,, 
1923, [iv], 33, 548 — 550). — theoretical paper in which the relation- 
ship between crystal form and the density and superficial energy 
is mathematically developed from the theory of Gibbs and Curie 
on the conditions of equilibrium in solutions. G. F. M. 

Researches on the Relation between the Surface, Mass, and 
Volume of certain Crystals. K. Hsynakowski {1*^ Zjazd 
Chmik6w PoUkick, 1923, 14 — 15 ; cf. ibid., 14). — It is shown that 
before the expression dk/dcr . (T^K=F[(r . Mx—fiM^ld)] can be 
applied to any crystal, it is necessary to obtain the value, Pf, of 
tie function /(if j/d) . P^, which is the surface of the given crystal, 
must have as a minimum value that of a sphere of the same volume, 
p£, and the ratio PrjPK approaches more closely to unity as the 
9}Tnmetry of the crystal increases. For a number of crystalline 
substances this ratio ranges from 1-579 for copper sulphate to 1-307 
for sucrose. R. T. 

Coagulative Power of Series of Electrolytes. Agnes 
IvANiTZKAjA and Lidie Orlova {Koll Chem. Beihefie, 1923, 18, 
I— 39).— The coagulative power of series of electrolytes has been 
investigated in coimexion with a large number of hydrosols, includ- 
ing the negative sols of raastie, arsenious sulphide, antimony 
trisulphide, sulphur, gold, platinum, Berlin-blue, manganese dioxide, 
ferric oxide, and silver bromide, and the positive hydrosols of 
ferric oxide, alumina, chromic oxide, and silver bromide. The 
results show that most series of anions with a constant kation are 
antivalent toward negative sols, but convalent toward positive sols. 
On the other hand, scries of kations with a constant anion are 
convalent toward negative sols, but antivalent for positive sols. 
Some few sols, however, give quite irregular results with the series, 
so that no relationship can be found with the valency ; these are 
to be regarded as exceptions, since they are few in number and 
occur chiefly in the metal sols or in non- typical sols such as sus- 
pensions. Similar experiments were carried out with a few suspen- 
sions, including negatively chaiged suspensions of carbon in solutions 
VOL, exxiv. ii. 20 
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of vatioufl Alkali hydrozideB atid tannin, aiid posiiiye 6nimeiiBiQDs 
ol ignited alumina and ferric ozide in hydroohjorio acid, m t&ese 
cases, no fundamental difference was found between suspensions 
and true sols with respect to their coagulation by series of deotro- 
lytes. The influence of the addition of methyl aicohd, acetone, 
^ycerol, sodium protalbinate, dextrin, and gelatin in various con’ 
oentratious to negative suspensions of carbon in potassium hydr- 
oxide, positive susjpensions of ferric oxide in hydrochloric acid, 
and hydrosols of gold, platinum, mastic, and silver bromide, on 
coagulation phenomena has been investigated. It is shown that 
the addition of a non-electrolyte to the dispersion medium of a 
colloidal system changes both the stability of the sol and the iaienta- 
tlon of the electrolyte series. The two changes, particulariy in 
the case of anion series, appear to be closely connected. Temper- 
ature has apparently no noticeable influence on the coagulation 
process. It appears generally that the phenomena of coi^alatioti 
are not the result of any single factor, such as surface tension 
or dielectric constant, but of very complicated relationships between 
aU the components of the colloidal system, such as the dispersed 
phase, the dispersion medium, and the coagulating electrolyte. 
Hence the coagiilation series of the electrolytes for different colloidal 
systems are very different and characteristic. Only in the case 
of analogous sols are analogous electrolyte series obtained. This 
is made very clear in the present woik, particularly in the series of 
ferrous-ions, iodate-ions, organic ions, and hydrogen-ions. 

J. F. S, 

Influence of thu Concentration of Reacting Solutions on the 
Si2e of the Crystalline Particles of the Precipitates. P. P. vos 
Wkimabk {KoU. Chenu Beihefkt 1923, 18, 44 — 75).— A theoretical 
paper in which the author considers the criticisms made, in con* 
nexioii with the crystallisation theory of colloids {A., 1909, ii, 132), 
by Freundiich {Kapillarchemiet 1922, 631)* by Buchner and Kalff 
(A,, 1920, ii, 2^), and by Bancroft (1920, ii, 295). The author 
maintains his position, and shows that the criticism offered, so far 
as it attacks the fundamental principles of the theory, is based oa 
a misunderstanding of the theory. J, F. S. 

Non-, Uni-, and Bi-variant Bquilihria. XXin. F. A. H. 
ScHBBtNEMAKEEs (Proc. K. AJcod, WeUMch. Amsterdamt 1923, 26, 
283 — 296 ; cf . this vol., ii, 137). — A continuation of the mathematicai 
treatment of equilibria of n components in n+1 phases when the 
quantity of one of the components is inflnitesimally small. More 
particulMly the influence of a new substance on a non-varimt 
equilibrium is considered. J. F> S. 

The Distribution of Substances between the Gaseous a&ii 
Liquid Phases, or between Two Liquid Phases. WoJCiEC]i 
SwiEOTOSLAWSKi (7*^ Zjazd Ghmikdw PoUhicht 1923, 17— 19) '^ 

A formula is deduced from Raoult’s law for the distribution of a 
substance between two liquid phases, or between a liquid and a 
gaseous phase, namely, Cj/Cj . Ijvtn^K^ where Cj and Cj «» 
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o6titotitnitioiis of the substanoe in the liquid and gaseous phase, 
lespeotavely, p is ite molar tolume, 5» the total number of mole^ 
cules present in 1 c.c. of the liquid phase, imd il; is a constant, the 
ratio of the densities of the liquid and gaseous substanoe. Wheie 
two substances are present, l/r2n=sl/wj(ni*fai)»s, whew 
and nj are the number of moleoules cd each substance contained in 
1 c.c. of the liquid phase. The distribution formula then becomes 
For substances obeying Raoult’s law, z can vary from 
[ to Ug/Uj, the ratio of the molar rolumes of the two substances, 
[n those oases where z is very close to 1, which may occur when 
he solutions are very dilute, or when Uj is approximately equal 
;o I’j, van't Hoff’s law is also obeyed, but as a general rule the latter 
aw and Henry’s law can only be regarded as approximations. 

R. T, 

Equilibhuiu Conditions of Systems of Three Components. 

Gl. G. Ura20V {3. ^U8s. Phys. Chem. 5oc., 1923, 54, 61 — 161). — 
An exhaustive survey is made of graphical methods for the repre- 
sentation of three component systems of all possible types, and 
under various conditions. The conclusions that can be drawn from 
Biich diagrams are pointed out, and the possibility of the prediction 
on thermodynamical and other grounds of the stability or instability 
of any system is discussed. R, T. 

Influence of Intensive Crying on Internal Conversion. I. 

A. Smits {Proc. K, AJcad. Wetensck. Amsterdamj 1923, 26, 266— 
269 ; cf. A., 1922, ii, 358).— The author assumes that every phase 
contains two different kinds of molecules, an active and an inactive 
variety, and that these are in equilibrium. Thus in the case of 
ammonia NH^a In intensive drying the equilibrium is 

sliifted to the inactive side, so that the ammonia which remains 
after the drying contains only inactive molecules. J. F. S. 

Kinetic Reactions, I. H. von Euler and Eeik G. Rudbeeg 
{Z. Physik, 1923, 16, 64 — 62). — The theory developed by the authors 
in a previous paper (2. anorg, Chem,, 1923, 127, 244) is applied to 
k case of the hydrolysis of ethyl acetate. In the case of a solution 
)f concentration O’OSiV, the equilibrium concentration of acetic 
icid and ethyl alcohol being 0'87A^ and that of the hydrochloric 
fcid used as catalyst O'lOiV, the respective concentrations of the ions 

^CKj^COEt) **^(cH*C‘Oh) ^^‘^^cingthereactionarecalculated, 
uid found to be equal to 6 X 10'®. It is shown that the temperature 
coefBcient of the reaction is dependent on the respective vMiations 
'rith temperature of the coefficient of ionisation of the ester and 
^ter, whence it follows that the temperature coefficient of the 
uydtolysis of ethyl acetate is only slightly greater than Aat of the 
^onic dissociation of water, Tho hMt oi formation of the salt is 
fefore small, and it is shown that, as in the case of most salts 
'^ inoiganic weak bases, the hydrolpis of ethyl acetate increases 
increasing temperature. J. S, G. T. 
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The Mechanism oi Reduction. I. H. J. P®?® ‘T’' 

cMm 42 473 -^ 1 ).— Essentially an amphflcation of the 

S sjrj“5s == 

oriented towards the zinc. 

The Mechanism of Reduction. II. H. {Rec tm. 

i-imf 42 ^2-495- of. preceding abstract).— In continua- 
chim., 19- , . j^cti'on and the increased solubility of metals 

solution in 82 4 /„ acet .petic acid, but after some time 

Ae^SydroxyTamine form^ exerts an^a^eleratin^inflaenee 

in acetic acid the ™lo®“y y 8 phenylhydroxyl- 

a'Tne* i's ‘o inactive amUnc- onhe^llioll 

p.-w,sy 

“‘zr«»»i oi "“«*r w 

Coefficient of Beactiott Velocity. F. . i4oi_i4i2).-Tiie 

FATKICK, jun. (J Amer themU* 

authors have made a study of the enors ^ciOTng 
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by hydrochloric acid. The results of this action are summarised 


thus ; 

Temp, 0“. 24^ 25^ 27^ 36®. 

Velocitx constant (ij 0*69944 16*187 17*148 21-609 52-840 

Degree of precision % 0*10 0-20 0-070 0*14 0*10 


The velocity constant Ic is the average rate of disappearance of 
iodine in g.-mols. from a litre of solution containing 1 g.-mol. of 
acetone, 1 g.*mol. of hydrochloric acid, 0*01 g,-equivalent of iodine, 
and 0-025 g.*mol. of potassiu m iodide . The degree of precision 
is calculated by the formula where e is the mean diver- 

gence of k from the mean value, and t is the error in the time 
readings. Using nitric acid as catalyst, the value 17-137, 
with degree of precision 0-14%, which is the same as that given 
by hydrwhloric acid within the experimental error. With sulphuric 
g^jd 15*543, degree of precision 0-21%. A method has been 
developed for determining the temperature coefficient of a reaction 
with a high degree of precision by a single experiment. For the 
above reaction, ^^/^=24*517 with precision 0-12%, J^jk^= 
3-0814, precision 0-12%. Substituting these values in Arrhenius’s 
equation 2-3026 logj ii;j/i2—$/^(l/T,~l/7^2), the value of Q is 
found to be 20695*1, precision 0*038%, and 20431-0, precision 
(}'11%, respectively. The value of Q therefore diminishes slightly 
with rise in temperature. It is shown that non-electrolytes have 
no effect on the temperature coefficient up to concentrations of 
30%. J. F. S. 

H3rdrogenation of Benzene. Gregg Dougherty and Hugh 
S. Taylor {J. Physical Chm.y 1923, 27, 533—557). — A number 
of experiments on the hydrogenation of benzene under different 
conditions in the presence of catalysts have been made with the 
object of gaining an insight by kinetic experiments into the mechan- 
ism of the catalytic reduction of benzene to cyc/ohexane. The 
results indicate that the reaction does not occur at all according 
to the stoicheiometric equation, as calculated from gas concentra- 
tions, but at rates governed by the distribution of the reacting 
materials between the catalyst and the gas phase. The trend 
of the reaction with change of temperature has been studied, and 
equilibrium values at higher temperatures have been calculated. 
The results of the latter show that apparent equilibria in the gas 
phase, as measured in this way, do not necessarily coincide with 
those which would be expected on the basis of the ordinary 
equation representing the reaction. The poisoning effect of water 
vapour, carbon monoxide, and cyc/ohexane on the reaction has 
been investigated. It is shown that water vapour in small amounts, 
up to 2% of the hydrogen volume used in the reaction mixture, 
has only a slightly depressing effect on the reaction velocity. Carbon 
monoxide in snill amounts, about 2% of the hydrogen volume, 
has a very marked poisoning effect, particularly at low temper- 
atures of 100® or below. As the reaction temperature is raised, 
the poisoning is less noticeable. In large quantities, ho^vever, 
round 50% of carbon monoxide the reaction is stopped completely 
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at 180*. cyciflHexan© at low temperatures, 100® or below, has 
a depressing effect on the reaction velocity. This effect disappears 
at higher temperatures, in the region of 180®. The experiments 
show that it is necessary to use great care in making oomj^tive 
measurements on account of the variability of the nickel catalyst. 
Different catalysts, although prepared in exactly the same way 
may have different activities, and the activity of a given catalyst 
changes markedly with time and use. The experiments also show 
that quantitative measurements on a reaction of this kind an) 
difhcult, due to the fact that the actual reactant concentrations, on 
which the velocity of the reaction depends, are those on the catalyst 
surface, .and these concentrations may be independent of, or bear 
a varying relation to, the reactant concentrations in the gas phase. 
From experiments at 80* and 90*, it is shown that the temperature 
coefficient of the reaction is approximately 1*65 for 10® rise. This 
is evidently the temperature coefficient of a chemical reaction as 
opposed to that of a diffusion process. J, F. S. 

Kinetics of Febrile Reactions : Study of Autocatalysis. 
A. Quartabou {GazzeUa, 1923, 5?, i, 345—368). — ^The author 
discusses the mechanism of reactions which show an initial period 
of incubation, an intermediate period of induction, and a final 
period of extinction, and are hence known as febrile reactions, 
The particular reactions examined are that between nitrates and 
formic acid (cf. A., 1911, ii, 1079), and those between dilute nitric 
acid and copper, silver, mercury, antimony, bismuth, tin, iron, 
cobalt, nickel, zinc, cadmium, and aluminium. 

The results show that, when free from nitrous acid, nitric acid 
does not act in solution as a true oxidising agent, its oxidising 
properties being no greater than those of a nitrate or a sulphate 
in solution. Thus, in presence of a considerable proportion of 
carbamide, the action of nitric acid on tin yields exclusively 
stannous nitrate, and, similarly, nitric acid do^ not convert ferrous 
into ferric salts or mercurous into mercuric salts, even at the 
boiling point, if the solution contains carbamide, an amino-aeid, an 
amide, etc. 

Oxidation represents a necessary condition for the dissolution 
in acid solutions of metals of solution tension less than that of 
hydrogen, so that nitric acid, freed from nitrous acid by means of 
oarha]^de,^\^li not dissolve even minimum traces of copper, silver, 
mercury, ^muth, etc., provided that in certain of these cases 
actimi gI atmospheric oxygen is excluded. With metals having 
soluticm tensions which are not very l^h but exceed that of 
hydrogen, such os cobalt, nickel, lead, and iron, it is found, as a 
gener^ rule, ibat oxidation facilitates the dissolutt^, although not 
to a mark^ extent. On the other hand, with metals of higt 
solution tension, such as cadmium, zino, and aluminium, oxidation 
retards dissolution; aluminium is ^ sensitive to this retarding 
effect that even the feeble oxidising action of either nitric aria 
free from nitrous acid or sulphuric acid is detectable. 

In these reactions, there is no doubt that the reaction is pw* 
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oeeding) althcmgh with extieme Blowness, durmg the period of 
incubation, aQd that it is only vdien the catalyst gen^t^ reaches 
a certain concentration that the reaction assumes the comparatiTely 
enoimons velocity of the induction period. The author considers 
it to be q^uite arbitrary and liable to lead to error to assume in all 
cases tbat*a reaction proceeding at a high temperature proceeds 
also, but with greatly finished velocity, at a lower temperature. 
Thus, calculation oi the velocity of a reaction by extrapolation 
from experimental results is not always justified, since weakening 
of the impulse of a reaction by altering the condition of dilution 
or by lowering the temperature may render this impulse incapable 
of overcoming the passive resistance of the reaction. This view 
is illustrated by the mechanical analogy of the rolling of a ball 
down a plane inclined at various angles. 

When a metal with a low solution tension, that is, one for which 
oxidation is a condition indispensable to attack, is treated with 
nitric acid, there is one concentration of the latter below which 
action never occurs and another higher concentration above which 
action always proceeds regularly. With intermediate concenti^- 
tions, action either does or does not take place, in dependence ^ 
infinitesimal factors which cannot be defined; in just the same 
way, it is impossible to calculate the time of fall of a sheet of paper 
through a certain height in still air. 

Reference is made to the marked analogy existing between the 
course and mechanism of these reactions—the action of negative 
catalysts, the influence of the resistance of the medium, and the 
great disproportionality between the rapidity of the reaction and 
the original concentrations of the reacting substanoes—and various 
physiological and pathological phenomena. T. H. P. 

The Conditions of Reaction of Hydrogen with Sulphur, 
n. The Catalytic ESect of Oxygen. III. The Mecluuiism 
of the Reaction of Hydrogen with Sulphur and its Cata^is 
by Oxygen. Ronald George Wrbyford Norrish and Eric 
Keiohtley Rideal (T., li)23, 123, 1689—1705). 

The Behaviour of Activated Sugar Carbon in Contact with 
Hydrogen Peroxide Solution. James Bbierley Firth and 
Fred Sheasby Watson (T., 1923, 123, 1750—1755). 


Catalytic Actions at Solid Surfaces. XI. The Aetion of 
Altunina and certain other Oxides in Promoting ^ Activity 
of Nickel Catalyst. E. F. Armstrong and T. P. Hilditcu 
(Ffoc. Hoy. jSoc., 1923,|{ri], 103, 586—597). — The authors have 
investigated the effect of alumina and certain other oxides on the 
cataljrtic activity of a simple nickel catalyst and of a nickel catalyst 
deposited on a support of kieselguhr or kieselguhr extracted with 
hot aqua regia, m general, the catalytic activii^ was determined 
by asoertaiiring the degree of hydrogenation erocted at 180® by 


^ current of hydrogen passed. A mode of preparation of a simple 
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reduced nickel catalyst which afforded concordant results when 
the preparation was repeated is detailed. Co-precipitation of the 
respective oxides of aluminium, iron (ferric), mamesium, or silicon 
(up to about 2%) with the simple nickel catalyst increased the 
catalytic activity of the latter, but larger amounts reduced the 
catalytic activity. Co-precipitation of alumina with nickel oxide 
on the kieselguhr support likewise increased the catalytic activity 
of the catalyst, but the action was not the same as in the case 
of the unsupported nickel. The authors consider that the main, 
and possibly the only, source of stimulation in activity, in both 
cases, is the production of an increased surface of catalytic nickel 
owing to the relatively voluminous admixed oxid^ separating 
particles of nickel oxide or nickel whicli would otherwise coalesce, 
In the case of acid-extracted kieselguhr, removal of the original 
metallic constituents causes the nickel oxide to penetrate far into 
the siliceous structure, with the result that it is less accessible 
both to reduction and to contact with oil and hydrogen. Deposition 
•of alumina on the guhr fills up these inaccessible parts, so that the 
superimposed nickel oxide is more favourably placed for contact 
action. It is considered that any oxide of sufficient bulk or 
apparent volume, resistant to reduction to the metallic state and 
not specifically toxic to nickel, will act as a “ promoter.” 

J. S. G. T. 

Oxidation Catalyses caused by Salts of Copper and 
Uranium. J. Aloy and A. VALDiouik {Bnll. Soc. <Am., 1923, 
[iv], 33, 572 — 576). — Salts of copper, particularly those with weak 
acids, can act both as oxydases and peroxydases. As examples 
of oxydase action the production of the blue coloration with 
solutions of quinol in presence of oxygen, the oxidation of pyro- 
gallol, and of tincture of guaiacum, are cited, whilst the peroxydase 
action is illustrated by the production of the intense red coloratioo 
when salts of copper which do not act directly on guaiacol arp 
added to this substance in presence of hydrogen peroxide, by the 
action of copper salts under similar conditions on indigo-carraine. 
or benzidine in alcoholic solution, and by the catalysis of the 
decomposition of potassium iodide by hydrogen peroxide. Uranium 
salts act as oxido-reducing catalysts, as instanced by the simul- 
taneous oxidation and reduction of dextrose and methylene*blue 
respectively which is brought about by uranium salts in sunlight 
in the absence of oxygen. The latter type of catalysis is largely 
inhibited by the presence of phenols. G. F. M. 

The Periodic Classification of tie Elements. Bohdak 
S zYSZKOWSKi (/«y Zjazd Chemik<ko Pciskich, 1923, 54—55).- 
A connexion is shown to exist between the classification used in 
analytical chemistry and the periodic classification of the elemeuta. 
A reiatiw further exists between the mobility of ions and theu 
place iAlhe periodic table. Finally, a relation is established betweea 
the p^odic classification of elements and the morphological 
of latter and of their derivatives. 
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iBotoM. A Hew Relation concerning the Periodic System 
of the Atomic Species. Willum D. Habkins {J. Amer. Ghm. 
Soc,j 1923, 46, 1426— 1433).— It is shown that the wriodic system 
of the atomic species, developed previously by the author {A., 
1917, ii, 303), can be most simply represented as a double network 
of Unes,' atomic species existing tmly at the intersections of the 
lines. The simplest double network is given if the atomic number 
is plotted on one axis (X axis) whilst the isotopic number is plotted 
ou the other. In this case, a double network of squares is obtained, 
with alternate heavy and light lines in both directions. It is 
iound that most of the atomic species, and also the most abundant 
atomic species, occur where both variables are even numbers, 
that is, where heavy lines intersect each other. The next most 
favourable type of intersection is that between light lines, where 
both variaWes are odd. A moderate number of species of even 
atomic number but odd isotopic number (and atomic weight) 
occur, but in general they are not very abundant. In the diagram 
these lie on heavy vertical but light horizontal lines. The occur- 
rence of these species is related in a very direct way to that of odd 
atomic and isotopic number (and atomic weight), since in general , 
when the atomic number is not too high, each species of odd atomic 
^e^ht but even atomic number lies on the same line of constant 
iotopic number as, and directly, between, two atomic species of 
dd atomic and isotopic numbers (and odd atomic weight). In 
he neighbourhood of atomic number fifty, this condition is less 
xacting, since atomic species of even atomic number but odd 
5 otopic number and atomic weight occur when an atomic species 
d the same isotopic number is present in either the element of 
lext higher or that of next lower atomic number. In general, 
pecies of even atomic weight exist at the intersection of heavy 
ines, where both atomic and isotopic numbers are even. For 
itomic numbers higher than twenty-eight, that is, in the region 
if abundant isotopes, this gives a network of squares, continuous 
n general within the region of stability, and with from four to 
seven levels in the vertical or n direction.* The general form of 
the region of stability is that of a hyperbolic band, tangential to 
the Jlf axis at the origin. The species of odd atomic weight form 
1 pattern of their own, which is on the whole like a single set of 
steps, or of stairs, ascending towards the right. In certain limited 
pegiona, one step lies directly over another, but the number of 
overlying steps is very many less than for those which represent 
the species of even atomic weight. Attention is directed to a 

I dodicity of two in the number of nuclear negative electrons, 
d a somewhat less prominent periodicity of two in the number 
protons. In both of these, even numbers give predominance 
or odd numbers in both number of species and in their abund- 
ce, Attention is also directed to a periodicity of two in the 
ative negativencss (number of negative electrons in the nucleus 
rided by the number of protons in the nucleus) of the nucleus, 
is found that for constant even isotopic number the general 
Terence between adjacent atomic species is one «-particle or 

9(i* 
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diff«en6e i« half an a.particle or al^OTgh the ^ 

a Whole dt-particle often (^urs also. Hypotheses 
rektions ^ discussed. The periodic diagrMia exist- 

moe a considerable number of hitherto undis<Kr^ ato^c 
species (isotopes). Of the nineteen element of 
fOT Which in each case the most abundant ^ 

atomic weight and the isotopic number aro both 
in all but th^ oases. This periodicity is m^e app^t Itt the 
diagram by using specially heavy horizontal lines f<W ^^pic 
numbers divisible by four. d. h . 8. 

Separation of Isotopic Ions. John G. {NaHre, 1^3, 

111, 848).— A claim for priority on behalf of Lindemaim 
Kendall and Crittenden (this vol., ii, 282). ^ A. A. E. 

The Dimensions of Molecules, Atoms, and Icnbs and die 
Methods of Measurement. Karl F. HmMLD (Jujdi. , 
KadioaHiv, EkHronik, 1923, 19, 25«34).-A critical rW of , 
the literature on this subject, in which the relative accuracy of the 
different methods of determining molecular d^^ons is discussed. 
The collision area of molecules may be determined mth fair accuracy 
from the movement of slow electrons and from viscosity me^- 
ments. The critical data give somewhat more ^curate relative 
values for the space occupied by ‘the molecul^ if the wmp^n is 
made for substances with not too widely Merent crirical v^u^ 
The. absolute values are, however, uncertain, and ^bstances with 
and without dipoles should be treated separately. Good agr^m^t 
is obtained bdtween the values from viscosity ^d cnti^ date. 
In crystals, the distances between the ions can be derived on the 
assumption made by Bragg as long as extreme »voi^/ 

The methods based on measurements m hqui^ Mve httle 
'absolute value except for large colloidal particles. 
molecules, however, the parallelism between the magnitudes dedu^ 
from atomic refraction and other properties is veiy good. Xte 
methods based on Edntgfai-rays require an ^nt^ incre^i^h 
accuracy of the experimental method, and dimensions denved from 
diamagnetic properties are subject to aU the 
theory of magnetism. Of those metho^ givmg fte “ 

the nucleus, it is considered that those from optical measurement! 
and fine stiucture are the most accurate. 

Much smaller values are obtained for molecidar dimensiOTS m tt 
gaseous than in the crystalline condition, and to is 
S^ce of phase relationships hetwe® the f 
latter case winch increase the repulsive forces to such im eto* “ , 
the ions become practically hard, elastic b^es. The fo^ 

by molecules in the gaseous state are much weaker. 

The Heterocydic Theory of Vt^y wd 
lisation. H. T. F. KnoiiEa {Amd. fie. Qnim., 1^, 21, 14^^^ 
of. A., 1921, a, 266, 681).— An exposition of 
theory of valenoy and the constitution of crystal liyarax®. 


nroi^Aino CHXuimT* it 6SS 

StiMity of Co-ordination Compounds. T. Mabtik Lowbt 
$nd Industry j 1923, 42, 7U— 715).— The author dis- 
tinguithes between two fundamentally distinct types of co-oidinati(Hi, 
viz., {1) centric feo-ordination, such as occurs, e.o., in ferro- and 
ferri-oy^des, cobalticyanides, cobaltinitrites, and cobaltamminee, 
in which principal characteristic consists of a shell of electrons 
clustered round a metallic atom, and (2) cyclic oo-ordinationsnch as 
oocdl^ in compounds containing a chelate |pup (T., 1920, 
117, 1457), and are characterised by the development or completion 
of a conjugated ring^system by the insertion of a metalhc ion. 
The stal^ty of centric co-ordmation complexes depends mainly 
on the nature of the central atom of metal and appears to attain 
a maiimtim in the case of the tervalent cobaltic ion. The stability 
of a cydic co-ddination complex depends on the nature both of the 
conjagated ring system and of the metallic ion. A maximum of 
stability is attained in conjugated six-atom rings, the polarities of 
which areid^tical with those of aromatic compounds. Conjugated 
four-atom rings are less stable, and the co-ordinated metal is usually 
ionisable in solution. In the more stable cyclic systems, a pro^n 
can take the place of the metallic ion and yield co-ordinated 
complejces. J. S. G. T, 

Lecture Experiment. Demonstration of Solubilities, or of 
Indicator Action. R. W. Thatcher {J. Amer. Chem. Soc., 1923, 
45, 1471).— Azolitmin, litmus, or any of the common anthocyan 
pigments of fruits or vegetables, which when in their acid form are 
soluble in amyl alcohol, may be used. Fifty c.c. of a neutarai 
aqueous solution of the pigment are placed ii/a tall, narrow, 
stoppered cylinder and 4 or 5 drops of a A/lO-alkali other than 
ammonia are added. An equal volume of neutral amyl alcohol is 
added, and the mixture gently shaken and allowed to separate. 
The* pigment in its alkaline form will appear exclusively in the 
water layer, ^ht or 10 drops of NjlO-s^cid are now added and the 
mixture is again shaken and allowed to separate, when the pigment 
in its aoid form will have passed into the amyl alcohol layer. 

J. F. S. 


Inorgahie Chemistry. 


petenninatiou of the Boiling and Condensation Curves of 
Mixtures of Hydrobromic Acid and Water under a Pressure 
of 760 nan. E. CarbiAbb and Cervbau {Cmpt. rend., 1923, 
177, 46—48; cf. Pascal, A., 1917, ii, 669).— tables of results 
are given. The first correlates temperature of boiling with the 
percentage of hydrogto bromide present in the boning liquid 
(temperature rmige, 22 — 126 — 101*26®). The second correlates 
temperature of dwtillation with the percentage of hj^lrogen bromide 
m the distillate (temperature range, 25 — 126 — 100'5®). Ibe results 
conform to the (Sibbis-Konovalov law. ' E. E. T. 
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The Electrolytic Dissociation of Hydrogen Tribromide 
and Tri'iodide. Masjan HIasko Zjazd Vhm%h(hv PoUhich, 
1923, 49).— The conductivity of saturated solutions of bromine and 
iodine in potassium bromide and iodide solutions is measured, and 
from these data the electrical conductivity of solutions of hydrogen 
tribromide and tri-iodide is calculated. From this, it is concluded 
that the acids in question are highly dissociated in solution, being 
only a few per csent. weaker than hydrogen bromide and iodide. 

R. T. 

A Hydrate of Iodine. P. Villard {C(mpt. rend., 1923, 176, 
1516 — 1518). — A hydrate of iodine may be obtained by placing the 
element in contact with water in an atmosphere of oxygen or nitrogen 
and submitting it to a pressure of 150 atmospheres. On local 
cooling with methyl chloride, the formation and disappearance of 
crystals may be observed at +3'^ and temperatures below. For 
the phenomenon to occur at higher temperatures, the pressure must 
be increased. Compressed oxygen is a better solvent for iodine than 
nitrogen (cf. A., 1899, ii, 143), and by using it the crystals may be 
obtained at -f 4* and 150 atmospheres, also at +8® under a pressure 
of 330 atmospheres. By using 350 atmospheres, the formation at 
8® becomes quite rapid. The crystals are of a fine reddish- videt 
colour, and may be easily seen in contrast with the brown, aqueous 
solution of iodine. The author states that iodine is the least 
volatile substance which forms such a hydrate, and suggests that 
other substances, such as paraffin, which are soluble in compressed 
gases {he. cit.) will behave similarly under still higher pressures. 

H. J. E. 

A Potassium Chlorate Mixture for Generating Oxy^n. 

Hartjkaze Udaka { J . Chem . Ind ., Japan , 1923, 26, 48— 59).— A 
mixture of potassium chlorate 78*0, ferric oxide 7*0, ferrous carbonate 
3*0, iron powder 6-0, silicon dioxide 2 0, magnesium oxide 0*3, 
magnesium chloride 0*0025, and water 5-0%, compressed by about 
I,0W lb. per sq. in., and heated in a bomb, evolves oxygen of 
98% purity. Ferrous carbonate may be replaced by nickel or 
cupric carbonate. K. K. 

System Sulphur Trioxide. I. A. Sms (Froc. K. Ahd 
Wetensch. Amekrdam, 1923, 26, 270 — 273). — A theoretical dis 
cussion of some of Le Blanc and Riitle’s results on sulphur trioride 
{Ber. Sd<dt8. Akad. Wiss., 1922, 74, 106). J. F. S. 

The Formation of Sulphuric Acid hy the Chamber Process. 
E. Brineb and M. Rossignol [ Helv . Chim. Ada , 1923, 6, 647— 
655).— To study the influence of various factors on the gas reaction 
in the chamber process, a special apparatus was designed in which 
the reaction took place in a series of seven glass tubes, pro vision 
being made for the measurement of the acid Stormed in each. The 
concentration of the reacting gases was varied hy varying the 
proportion of nitrogen. Increase of concentration increased the 
reaction in such a manner that the time needed to oxidise a given 
tiTonortion of the sulphur dioxide varied inversely as the square 
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of the initial concjentration. It follows from this relation that the 
reaeticm is of the third order. Increasing the pressure has the 
same^ect as increasingthe concentration. Increasing the concen- 
tration of nitrogeij peroxide has an enormous eiffect on the reaction 
velocity. Thus increasing the proportion of nitrogen peroxide from 
0*6 to 2'43% ^cre^d the reaction velocity about twelve times. 
The possible application of these results to the industiy is 
discussed. E. H. R. 

Composition, Purification, and certain Constants of 
Ammonia. E. C. McKelvy and C. S. Taylor {U.8, Bur. 
Standards, Sci. Paper 465, 1923, 655— 693).— From an examination 
of fifteen carefully purified samples of ammonia, containing less 
than one part per million of non-condensing gases and less than 
0*003% of water, the mean values of its physical properties were 
found to be as follows : Density of the soHd at —79®, 0-817 g. per 
C.C.; at —185®, 0-836 g. per c.c.; freezing point,— 77*7®: vapour 
pressure at freezing point, 45-2 mm. [Cf. J.S.CJ., 1923, Aug.] 

A. R. P. 

Specific Volume of Saturated Ammonia Vapour. C. S. 
Craoob, E. C. McKelvy, and G. F. O’Connor ( U.8. Bur. Standards, 
Sci. Paper 467, 1923, 707 — 735). — The specific volume of saturated 
ammonia vapour between —50° and -f 50® was measured by the 
pyknometer method and by measuring the refractive index. Above 
0“, the values obtained by both methods £^ed well with those 
calculated from the Clapeyron equation ; below 0°, however, the 
pyknometer results are consistently lower and the optical results 
higher than the Clapeyron values. The following equation represents 
the results very closely: logio/=300[6*46344/^-0-106887H- 
0«6803 logioe]+0-0862366 r-HO*002667(406-l -6) where 

fi' is the specific volume of saturated ammonia vapour in c.c. per g, 
and $ is the absolute temperature. A. R. P. 

Ammonia and the Carbonates of the Potassium Group. 
H. Pauly (Rer., 1923, 56, [R], 1454 — 1455). — If potassium, “rubidium, 
or caesium carbonate is added to saturation to an aqueous solution 
of ammonia of any concentration at 20®, the mixture becomes 
divided into two layers ; the upper one is a concentrated solution 
of ammonia containing only about 1 % of the carbonate, whereas 
the lower one is a saturated solution of the carbonate containing 
about 1 % of ammonia. A similar effect is not produced by sodium 
carbonate or by a number of freely soluble salts, such as potassium 
acetate, sodium iodide, or potassium cyanide. 

If copper acetate is added to the system potassium, rubidium, 
or csBSium carbemate-ammonia-water, the copper is retained 
almost exclusively by the solution of the carbonate. Cellulose 
^solved in Schwi^teer’s reagent can therefore be caused to separate 
by the addition ^ potassium carbonate solution; the procedure 
bw the advantaj^ over other methods that the cellulose is pre- 
cipitated slowly in a viscous, compact form. H, W. 
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Mcmochloroamine, flHgCl. W. Mabckwalo and M. WHui 
{Ber.t 1923, 56, [^], 1319 — 1325). — An extension of the work d 
Basohig (A., 1909, ii, 232), involving the isolation of homogeneous 
chloroamine. 

WeU>Gooled, approximately A^-solutiona of potassium hypo, 
chlorite and ammonia are mixed and the product is distilled under 
diminished pressure at 30—40®, the distillate being cooled in ice. 
It contains about 10 — 12% of chloroamine which sufiEers decom- 
position to a considerable extent during the distillation. Even at 
0®, the solution soon commences to evolve nitrogen and to separate 
oily drops of nitrogen chloride. Its instability rapidly increases 
when it is preserved, decomposition being catal^ically accelerated 
by the liberated acid. The course of the change is represented 
by the equations : 3NH2Cl-NH4a+2HCl-f'N2, NHjC14-2Ha= 
ifeiCl-fClj, and NH2Cl+2Cl2=NCl3-i-2HCl. Attempts to extract 
chloroamine from its aqueous solution by means of benzene, chloro- 
form, carbon tetrachloride, or ether had only limited success, the 
last named solvent being the most suitable. 

According to Raschig, the decomposition of chloroamine in 
alkaline solution proceeds smoothly in accordance with the equation ; 
SNHjCl+SKOH— NH3H-N2-1-3KC1-|*3H20. This appears, how- 
ever, only to be the case when dilute solutions of alkali are employed. 
With more concentrated solution the reaction takes place pitly 
in accordance with the scheme : 3NH2CI4-3KOH — y 3NH3-|>2 K(jI 
-i-KClOj, 

The isolation of pure chloroamine has been rendered possible by 
the observations that its aqueous solutions are greatly stabilised 
by the presence of very small amoimts of ammonia. Even under 
these conditions, however, the concentration of the 10—12% 
solutions cannot be effected by distillation, since violent explosions 
invariably occur which are obviously due to the formation of nitrogen 
chloride. The authors therefore have had recourse to the desicca- 
tion of the vapours of the 10 — 12% solution and condensation of 
the un absorbed portions in a U-tube cooled in liquid air. For this 
purpose, calcium chloride and soda lime are unsuitable, since they 
influence the slight hydrolysis of chloroamine by watear, NKjCl-F 
HjO NH3^HC10, in such a manner that the condensate 
consists of chlorine monoxide. Better results are obtained with 
anhydrous potassium carbonate ; cMoroamint is thus obtained as 
a colourless, crystalline substance, m. p. —66®. It deoomp^fl 
suddenly at about —50® into nitrogen, chlorine, ammonium chloride, 
and nitrogen trichloride, and frequently explodes violently, so that 
its physical properties could not be further investigated. H. W. 

Molecular State at Low Temperatures of Dissolved 
Percside. Paul Pascal [BnU, 80c. chim,, 1923, [iv], 33, 53^ 
548).t'^ complex additive products of nitrogen peroxide are 
kiunvii to exist, the question of the existence of this substance at 
bw temperatures in a higher state of condensation than N2O4 
inveet^ated by cryoscopio methods. The problem was oompUcated 
by formation of mixed crystals of nitrogen peroxide with the | 
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golvwta. SoJutions m bromoform presented a eutectic coneapond- 
ing 23'6% of bromoform and melting at — 13'6®, The cal- 
culated mol. wt. of the peroxide was 96» corresponding with N|0|t 
In carbon tetrachloride solution, the eutectic temperature was 
-49® ioT 8*16% of the dissolved substance. The mol. wt. found 
was 48, correswnding with NOg. In bromobenzene, the eutectic 
mixture melted at --42'5®, and the mol, wt. was 90. la chloro- 
form, a eutectic mixture melting at — 68 ® containing 8 - 5 % of 
peroxide was formed, the mixed crystals constituting it being 
almost pure chloroform crystals with mixed crystals containing 
46% of peroxide. The mol. wt. of the peroxide was 89. Even 
at this low temperature, therefore, the peroxide in solution retains 
the same constitution as in the liquid state. Solutions in chloro- 
picrin and methyl iodide were also studied. The binary system 
nitrogen peroxide-camphor was also investigated from a concen- 
tration of 0 — 80% of the latter. Two definite compounds, 
6 N 204 , 4 CioHj* 0 , m. p. -52®, and SNgOijSCioHuO, m. p. -45-5®, 
were indicated, and three eutectics, the first, m. p. — 60 ®, formed 
of crystals of the former combination and mixed crystals containing 
27% of camphor, the second, m. p. —55*5®, containing 65-5% of 
camphor, formed of pure crystals of the above two compounds, 
and the third, m. p. —46*6®, containing 74% of camphor and formed 
of pure camphor and the compound 

G. F, M. 

The Prep^tiou of Pbosphoryl Chloride by the Simul- 
taneous Action of Water and Chlorine on Phosphorus Tri- 
chloride. A. A. Vanscheidt and Vadim Michailovitsch 
Tolstoputov (J. Buss. Phya. Chem. 8oc„ 1920, 52, 270—284).— 
The oxidation of phosphorus trichloride to the oxychloride can be 
effected by a number of reagents, such as ozone and potassium 
chlorate. These methods are, however, inconvenient because the 
reagents and vessels employed must be dry; a very satisfactory 
yield (alwut 90%) of phosphoryl chloride can, however, be obtained 
by passing a stream of chlorine through phosphorus trichloride 
and adding, drop by drop, an equivalent quantity of water ; the 
end of the reaction is recognised by the formation of phosphorus 
pentachloride and the yellow coloration of the liquid. The heat 
of the reaction maintains the liquid at the boiling point until the 
end ; the boiling is then continued artificially for about half an hour. 
A description is given of the apparatus used. G. A. R. K. 

Revision of the Atomic Weight of Boron. Analysis of 
Boron Trichloride. 0. H5nigschmid and L. Birckbnbach 
(Ber,, 1923, 56, [R], 1467-1472).— The ratios, BCI 3 : 3Ag : 3 Aga, 
have been detennined for three specimens of boron chloride purified 
by Stock and Kuss (following abstract), the values for the atomic 
^ht of boron thus found being 10*840, 10*818, and 10*825, 
^^bively. The slightly high value of the first series is probably 
^butabfe to the presence of a trace of silicon tetrachloride, derived 
the action of boron trichloride on the glass with which it W 
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been in contact during four months. The authors adc^t the mean 
value, B= 10*82, which is in close agreement with the figure, 10-83, 
obtained by Baxter and Scott (A,, 1922, ii, 286). H. W. 

The Preparation of Pure Boron Chloride and Boron 
Bromide! or the Determination of the Atomic Weight of Boron, 

Alfred Stock and Ernst Kuss (Ber., 1923, 56, [J?], 1463— 1466).-^ 
Boron chloride is agitated during twenty-four hours in sealed glass 
bulbs with pure mercury and distilled ; the process is repea^ a 
second time to ensure removal of free chlorine. The remaining 
impurities consist of silicon tetrachloride and hydrogen chloride, 
The product is distilled from a special, all-glass apparatus, and the 
distillate is collected in three receivers, cooled respectively to —90° 
to —85°, —120° to —115°, and in liquid air. The first receiver 
collects boron chloride and silicon tetrachloride, the second retains 
the purer fraction of boron chloride, and the third serves to condense 
the hydrogen chloride in addition to a little boron trichloride, 
The second fraction is distilled repeatedly until the condensates in 
each receiver have identical tensions. Lastly, the pure boron 
chloride is submitted to a control distillation and finafly collected 
in small bulbs which are sealed. 

Boron bromide is prepared from boron and “ atomic weight 
bromine, and is purified in the same manner as the chloride. In 
this instance, the homogeneity of the different fractions is judged 
by the melting point, —46-0°, since the tension at 0° is too small 
to permit a sufficiently accurate judgment to be made. 

The materials thus prepared have been used by Honigschmid and 
Birckenbach in determining the atomic weight of boron (preceding 
abstract). H* W. 

Revision of the Atomic Weight of Iron. Analysis of Ferric 
Chloride. 0. Honigschmid, L. Birckenbach, and R. Zeiss 
(Rer., 1923, 56, [R], 1473— 1481).— As mean value of twenW-five 
individual determinations of the ratios FeCl 3 *. 3Ag : 3AgO, the 
authors have determined the atomic weight of iron to be 65'85. 
The preparation and the exact analysis of well-defined, sublimed 
ferric chloride are fully described in the original communication. 

H.W. 

The Appearance of Particles of Colloidal Carbon. Hilaby 
Lacks (/“•' Zjazd Chemikow PdsJcich^ 1923, 31 — 32). — Among other 
particles visible under the ultramicroscope in solutions of colloidal 
carbon are a number of scintillating particles, which continue to 
scintillate until the solution dries. These particles must be in the 
form of plates or prisms. Colloidal carbon solutions exhibit faint 
double refraction. 

Oxidation of Graphite by means of a Mixture of Silver 
Dichromate and Sulphuric Acid. L. J. Simon {Compt. renl, 
1923, 177, 122—124; this vol, ii, 506).— Oxidation of Canadian 
graphite (99*9—100% purity) by means of this mixture gave a 
value for carbon percentage (c,) of 101-3 — 102*7, apparently ov^g 
to the prince of occluded hydrogen, which escapes oxidation. 
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After heating the graphite, the carbon percentage found was 99*6— 
100*5. 

Sulphuric acid and chromic anhydride gave values for the carbon 
percentage (cj) of 72*7 — 73*25. Oxidation is thus incomplete. 

The oxidation of artificial (Niagara), schistous CJanadian, Siberian, 
Madagascan, and laboratoiy-made graphites, and of plumbago, 
by the two different methods, gave a roughly constant cjci ratio 
(0*66) for all the samples examined. 

Diamond, wood-charcoal, coke, sugar-charcoal, anthracite, and 
natural coke are only partly oxidised by the silver dichromate 
method. E. E. T, 

Hydrofluosilicic Acid, Maximum Concentration of the 
Acid at Room Temperatures. C. A. Jacobson {J. Physical 
Chem.f 1923, 27, 577—380) —Hydrofluosilicic acid is rarely put on 
the market in concentrations greater than 25%, The author finds 
that acid of this concentration (25%) can readily be obtained by 
passing silicon tetrafluoride into water. This solution can be con- 
centrated to 40—4570 by distilling in a double distillation flask at 
the ordinary temperature while a gentle stream of air is passed 
through the distilling liquid. Further concentration is effected 
by vacuum distillation at the ordinary temperature. For this 
purpose, two glass flasks of about 500 c.c, capacity with ground 
necks are connected by means of ground joints by a glass tube 
which is fitted with a side tube carrying a stopcock. A quantity 
(about 300 c.c.) of solution (41*41%) is placed in one flask, 4, and 
the other flask, .8, is placed in a freezing mixture, the whole 
exhausted {to 8 mm.) and kept at 20 — 22®, and periodically the con- 
centrations of acid in A and B are estimated. The results show 
that the concentration of acid in B increases with the concentration 
in Ay and that a maximum concentration of 60*92 7o is obtained 
in A, Acid of this concentration is stable for long periods of time, 
perhaps indefinitely. J. F, S. 

Influence of Neutral Salts on Silica Gels. S. Guxblli 
{Cmpt, rend.y 1923, 176, 1714 — 1716).— An augmentation of the 
acidity of silica gels under the influence of a neutral salt such as 
sodium, potassium or calcium chloride, sodium sulphate, etc,, was 
indicated by titrating the gel with O'OlN-sodium hydroxide with 
phenolphthalein as indicator. The acid properties of silica increase, 
therefore, as do those of carbonic anhydride, in presence of uni- or 
hi- valent ions of a neutral salt. The effect can be explained by the 
adsorption of OH-ions by the silica particles, with which corresponds 
an increase in the negative chaige of the colloidal particles. 

G. F. M. 

Decomposition of Potassium Chlorate. I. Spontaneous 
Decomposition Temperatures of Mixtures of Potassium 
Chlorate and Manganese Dioxide. F. E, Brown, J. Austin 
Borrows, and H. H. McLaughlin {J. Amer. Chm. Soc.y 1923, 
1343—1348). — When homogeneous, finely divided mixtures 
ri potassium chlorate and manganese dioxide in various proportions 
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are rapidly heated, those containing more than ope-sixte^th mole- 
cnlar ^valent and less than five molecular equivalents 
oanese dioxide to one molecular equivalent of ^o^ium olfiorate 
undeMo a spontaneous decomposition, aocom^ed hv a rapid m 
of temperature, at a temperature which is charact«ri»Wo for 
mixture This acceleration is due to the exothermal nature of the 
decomposition. Pressure of oxygen exerts a marked ^t on the 
decom^ition of potassium chlorate. The decomposition temper- 
atuie for mixtures containing 6 mol.% 

376^ 9%. 350®; U%,340®; 14%,^0 ; 20/o, 317 ; ; 

with larger amounts of manganese dioxide up to about W /o the 
temperature does not fall much more, but above w^ it rises; 
thus with 84% of manganese dioxide the decomposition temper- 
ature is 315®. 

Oxidations with Fluorine. I. Pb. Fichtisr and K. Httmmert 
(H efo. Chim. Acta, 1923, 6, 640-042).— The formation of poMum 
persulphate by the action of fluorine on a solution of I»tes»^ 
hydrogen sulphate was observed qualitatively by Brunner (A., 1921, 
ii 461. Using the convenient method for preparing fluoime 
d^ribed by Meyer and Sandow (A., 1921, ii, 398), the obsemtion 
has been confirmed. When the gas is pa^d into the cold satura^ 
aqueous solution of potassium hydrogen sulphate for ten to tirelve 
hours the persulphate crystallises out ; after three reo^taltatiwM 
from water, it is pure, having the composition ^SjUg. l^erem- 
phates have previously only been obtained from hydrogen smptotea 
by electrolysis. h. K. 

The Influence of the Formation of Hydrates and DoubU 
Salts on the Reaction of Double Decomposition u^olts in 
Aqueous Solution, in the Case of the System S^uin Chlorate- 
Potassium Carbonate. Vl. P. Iuinski (J. Russ. Piys. Cim. 
Soc. 1923, 54, 29— 59).— Solubility curves are constructed for the 
system so^um chlorate-potassium carbonate at 24*2® and at 40 
'Oie solid phases of this system may contain the foU^g 

salts at 24-2°: KCIO,; NaClO,; Na,C03.7H,0; NajCO^lO^O; 
K,00,,2H,0; K,C0,KC03,6f40. The wlubihto of murt^ 
ofBodiumchlorate and carbonate are determined at 24*2 and at 40 , 
the solid phases at 24*2® being found to contain so^um ^orate, 
and the hepta- or deca-hydrates of sodium carbonate, and at^ 
sodium chlOTate and the monohydrate of sodium carlwnate. Ihe 
formation of the heptehydrate at a temperature below ite ti^tion 
point into the decahydrate is explamed as being due te the extr^^y 
kubie sodium chlorate abstracting so much water the soUm 
as to cause a shortage of “ solvent^ water, thus rendering 
l^^^STon of the more fully hydrated salt. The «olubtesof 
mixtures ol potassium and sodium carbonates are determi 
2^. 10^ and -6». At 40», the soUd pha^ may wnrt » 

rr 1?TT A V nci OTT A‘ af 94’2 aDA 
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^ay Berate. Similar meaBurements are made at 40° and at 24-2° 
for mixto^ of sodium and potassium chlorates, which are found to 
be the oiUv constituents of the solid phases, although evidence is 
given for the formation of a double salt in solution. This is based 
0“ onterion for double salt formation, namely, that the 
solubiutiw of two salts increase at those concentrations at which 
the double salt appears, owing to the liberation of water “ Exed ” 
to the separate salts, thereby providing more solvent. Thus, the 
appea^ee of maxima of density of solutions may serve as an 
indication of double salt formation. The solubilities of mixtures 
of potassium chlorate and carbonate at 40° and at 24*2° are deter 
min^, the soli^ phases being ICCI 03 , 2 H 30 , and KCIO,. From the 
results obtamed, it is concluded that the most economical proportions 
of potassium carbonate and sodium chlorate to use for the ^para- 
tion of potassium chlorate are 71 g. of the former and 67 g. of the 
latter per 100 g, of water. Using these proportions, potassium 
chlorate is precipitated quantiUtively from the solution the 
mother-liquor containing practically pure sodium and potakum 
carbonates. 

The preparation by electrolysis of sodium chlorate from sodium 
cUonde is exammed. A steady current is allowed to pass for 
various mte^als of time through a solution of sodium chloride and 
the yields of chlorate are measured. It is found that using 6 565 
ami^re hours a yield of 93% of the total possible from th^urJent 
la obtamed, whilst using 13,195 ampere hours the yield is onlv 
48% of theory. R T 


Constitution of tlie Insoluble AlkaU Metapbosphates 
Pm Pascal (Comp*, rend,, 1923, 176, 1712-17U),-The insoluble 
alkali metepbosphates, as, for example, sodium metaphosphate 
prepared by the fusion of sodium dihy^gen phosphate at 850° are 
nottnie metaphosphates, but are substances having the propertiU of 
colloids, of which certain transformations are irreveiBible Sodium 
metaphosphate calves even in a dilute solution of sodium 
pyrophosphate, givmg a viscous liquid, and its apparent molecular 
weight varies inversely with the dilution. The metaphosphate is 
precipitated from these solutions by the addition of a few drops of 
acetio acid as a colloidal mass which, after the removal of :he 
greater part of the water, is as elastic as caoutchouc, and is dispersible 
in water, ^ving a liquid of extremely high viscosity which is no 
lonpr precipitable by acetic acid. If the insoluble metaphosphate 
wtiiMd with sodium pyrophosphate, and the calcined product 
solved m water, the above-described phenomena are not re- 
produced, the solution presents instead all the analvtical 
cnaractenstics of the true metaphosphates. G. F. M 


Change of Reaction by the Conversion of Secondarv and 
AIM Phosphates into Pyro- and Meta-phosphates. 
fwli Solutions. Haxs Muksch^psek 

fclem. 2., 1923, 138, 6— 12).— As a means of determining the 
iwire changes in reaction when primary and secondary sodium 
^ phates are converted into meta- and pyro-phosphates, the effect 
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of these salts on the rate of mutarotation of dextrose wm invest!, 
ga^ Equivalent quantities of the salts under oompaiwn weie 
ILolved in water, and 100 c.o. of this 

K a ni dextrose in each experiment. 0 * 026 -??Na 2 HPU 4 ,l 6 ^U g^e 
I Lta^tetZoonstant of 24-9 at 20-4» whilst le 0-026^^A0 
prepared from the disodium phosphate by 
of 90-5 and 84-1. l OANaH^POi.HjO 8®;^® 2®’* 
rtWiVToroimi NftPO thc valuc WES 10’7. 0'l-^Na(NH4)tiJrU4,4H20 
ZrioTand afSonversion to NaPO, in I'OA^ concentration 8-8, 
ft is concluded that conversion of Na,HP 04 to Na^O, morea^ 
tL alkalinity, whilst the change of NaHjPOj to the 

m / i9nTJa B 0 lOHftO eave, under similar conditions, a 
“^^tattei SlnHi ^Ti/So’gave 42.4, whilst^/12 
mutarotation was so rapid that five mmuto after solution 
the rain was +42-5, i.e., below the equilibnutn value for aqueous 
slttens ThX low value (which remains constant for some time 
L aTibed. not to any change in the sugar, but to a specific acfa« rf 
borax. 

The Space Lattices of the Lithium ^des. Heinrich Ojt 
/m 7 102*1 24 209— 212 )— Anhydrous lithium chlonde, 

hi W Jestigat^ by the Dehye-Sherrer 
On account of their hygroscopicity, these 
eSed in cylinders of waxed paper made air-tight with paraffin 
wax Corrections were necessary for the effect of t^ paper. To 
Tvoid tte fogging of the plates by the i-radiation o i<^me the rod 
of lithium iodide was surrounded by aluminium fml. The 

lattices were found to be of the sodium chlonde type, and from 
■ E pensions, calculated values of the densities were obtained, 
which agreed closely with the expenmental figures, m mono, 
hy^tote of lithium chloride possesses a space 
csesium chloride type. 

The Polvsulphides of the Alkali Metals. IV. Poly- 

sr^^s of Alimonium. John Smeath Thomas and Richaud 
W nJJAM Riding (T., 1923, 123, b26— l/SS). 
di rti ■Riparhinff Powder. Shuichiro Ochi (»/. Chm. 

S'*”— 

,k. greater than at the ordinary 
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31 — 35% of arYailable chlorine. On the decompoBition involving 
loss of available chlorine, ferric oxide and manganese sesquioxide 
have a great effect, silicon dioxide a little, and aluminiam oxide 
and magnesium oxide none. The decomposition of the completely 
dried powder may be represented as follows : Ca( 0 Q)a=CaCl 2 + 0 ; 
this decomposition is accelerated by admixture with ferric oxide or 
manganese sesquioxide, but not by aluminium, magnesium, or 
silicon oxides. Decompc^ition leading to the formation of chlorate 
arises from the presence of water; the more water, the more 
vigoroM the decomposition; it may be almost entirely prevented 
by drying under reduced pressure or by mixing with calcium oxide, 
sodium sulphate, or soda lime. The evolution of chlorine may 
be represented aa follows: 2CaCl*Oa + {x + 1)H„0 = CaCL + 
Ca(0H)3 + OClj -f XH 2 O and OCI 2 = 0 + CL. The reaction 
Ca(0Cl)Cl = CaO -f- CI 2 could not be realised. K, K. 

Setting of Plaster of Paris. Pierre Joltbois and Chassevbnt 
{Compt. rend.f 1923, 177, 113 — 116), — From experiments on the 
solubility, etc., of calcium sulphate (baked at various temperatures) 
and of the hemi*hydrate, it is concluded that the setting of anhydrous 
calcium sulphate takes place in three stages : formation of solid 
hemi'hydrate, dissolution of the latter, and crystalUsation of 
dihydrate. E. E. T. 

The Analysis of Bubbles in Glass. Research Staef of 
THE General Electric Co., J. W. Rydb and R. Hxtddart, 
London {Proc. Physical Soc., 1923, 35, 197— 198).— A small piece 
of glass containing bubbles is contained in one limb of an exhausted 
U-tube and mercury in the other. The glass is softened by 
heating, and then disintegrated by plunging the tube into cold 
water, the mercury being simultaneously thrown on to the glass. 
Gases lil^rated from the bubbles are examined spectrcecopicaUy 
in a capillary discharge tube attached to the U-tube. The pre- 
puce of nitrogen indicates the introduction of air or furnace gases 
into the glass during ladling, stirring, or pouring. If nitrogen is 
absent, it is concluded that the bubbles are due to the generation 
of gas in the glass. j. g. X. 

The Alkaline-earth Permanganates. M. Crespi and E. 
Moles {Anal. Fis. Quim., 1922, 20, 693—701 ; cf. this vol., ii, 161). 
--A study of the preparation atul proj^rties of the permanganates 
of calcium, strontium, and barium. The thermal behaviour of 
these permanganates resembles that of the permanganates of the 
alkali metals. It is shown that hydrates of calcium and strontium 
permanganates do not exist. G. W. E. 

Equilibrium between Lead Iodide and the Iodides of 
and Ammonium in Aqueous Solution. (Mme) 
2 {C<mpi. rend., 1923, 177, 51— 54).-By means of 

o sombility method, the author shows that, of the various double 
^ es of lead with potassium and ammonium, only those 
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(PbL.KI,2H20 ioid Pb]^,NH4l,2H,0) described by Hefty (A, 
1896, u, 474) tod by Wells and Johnston (A., 1893, u, 528) actually 
exist. B.E.T. 

Hydrous Oxides. V. Hydrous Cupric Oxide. HAhBY B. 
Wmsbe (J. Physical Chem., 1928, 27, 601—632; of. A., 1922, 
ii, 676, 863). — ^After a discussion of the literaturo concerning 
hydrat^ ctoper oxides, the author describes a number of experi- 
mentfi on the stability of the granular hydrated oxide, and the 
action of salts on the precipitate forms of hydrated copper oxide, 
^e results show that no definite hydrates of cupric oxide are 
known with certainty. Since a hydrated oxide having toproxim- 
ately zero vapour pressure approaches the composition CuOjHjO, 
it is usually concluded that a monohydrate exists. This conclusion 
is shown to be incorrect by the fact that the anhydrous oxide 
does not .take up water at the ordinary temperature when in con- 
tact with water, but, on the contrary, thte hydrated oxides lose 
water under these conditions. A crystalline hydrate has been 
described (A., 1895, ii, 267), but this has been found to consist 
of pseudo-crystals or granular particles which do not result from 
its own power of crystallisation. Loss of water takes place more 
readily from the gelatinous oxide than from the granular oxide, 
because of the compact structure of the latter. Highly dispersed 
hydrated cupric oxide is very light blue in colour. The gelatinous 
oxide in mass has a charaoteiistic clear blue colour which alters 
slowly at the ordinary temperature, but rapidly at higher tem- 
peratures, passing thro^h various shades of blue to green, brown, 
and finally to black. The continuous change in colour is due to 
agglomeration of the particles which accompany the spontaneous 
loss of water. Blue, gelatinous cupric oxide kept at 0® passes 
spontaneously to a denser and bluer granular product. It is thus 
possible to obtain any number of hydrated oxides which vary 
continuously in composition from CuO+SOHjO to CuO+HjO. 
Hydrated cupric oxide adsorbs ions stroi^ly. If shaken with 
solutions of neutral salts like sodium chloride or sulphate, hydro- 
lysis takes place and the solution becomes distinctly alkaline 
owing to stronger adsorption of acid than of base, (m account 
of tbe strong adsorption of hydrated cupric oxide for certain ions 
the presence of some salts frequently accelerates slightly the 
spontaneous loss of adsorbed water. Hydrated cupric oxide 
may be heated at 100® without darkening in tbe presence ol yeiy 
small amounts of salts, such as manganous, cobalt, aluminium, 
chrennous, zinc, and copper sulphates, and zinc and cupric chlorides. 
The stability hydrated cupric oxide at 100® in the presenw 
of the above-named salts is not due to adsorption of the hydrated 
oxides of their metals as stated by Bancroft (A., 1914, ii, 250 ) 
and by Blucher and Famau (A., 1914, ii, 841). The evidence 
against their stabilisation theory is, that hydrated cupric ondefi 
adsorb acids more strongly than bases, that relatively high con- 
oentrationa of the colloidal hydrated oxid^ are not efieotive, 
and that cupric sulphate is as enective as mangtoous and chromous 
sulphates. This latter observation is conclusive, since it is m-; 
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oo&oeiTAbld that a BUbstance should be stabilised by adsorbing 
some cl itself. The absence of darkening cannot be due to the 
formation of basic ouprio salts, since the effective concentration 
electrolj^ is so low that the ratio of oxide to sulphate in the 
salts could be no less than 20 CuO : SO 4 , which is altogether improb- 
able; and it is not due to the formation of a protect^ fimi of 
basic salt, since alkali salts which give basic salts under certain 
conditions hasten rather than retard the blackening. Barkening 
of the hydrated oxide at 100 “’ does not take place in the presence 
of suitable concentrations of certain salts owing to a change in 
the physical character from the highly gelatinous to the granular 
form OT the oxide. Only those salts wMch hydrolyse appreciably 
are effective in low concentrations, since the slight solvent action 
of the hydr(^ea-ioa destroys the gelatinous structure, and the 
denser granular modification which forms loses water and darkens 
loss rea^y than the loose voluminous mass. J. F. S. 

The System Copper Oxide, Copper Hydroxide, Cuprite, 
Sodium Hydroxide. Erich MfiLOiR [with Max Kahlbbt, 
Georg Wibqahd, Ii£e Ernst, and Johannes Keil], { Z . phydkal . 
Chm.i 1923, 105, 73—118),— An investigation of the system 
copper oxide, copper hydroxide, cuprite, and sodium hydroxide. 
It is shown that the blue cupric hydroxide is soluble in concen- 
trated solutions of sodium hydroxide to form deep blue solutions, 
from which, if the hydroxide concentration does not exceed 
dark brown precipitates separate after keeping for some time. 
The undiasolved blue ouprio hydroxide also turns brown on keeping. 
Th^ dark-coloured substances are to be regarded as solid solutions 
of capric oxide and cupric hydroxide, the hydroxide content being 
connected with the concentration of copper in the supernatant 
liquid. The dehydration of cupric hydroxide takes place through 
a series of these solid solutions. The solubility of cupric oxide 
aud cupric hydroxide in sodium hydroxide increases with increasing 
alkali hydroxide concentration, but above a given concentration 
iJie solubility again decreases. The solubility of cupric hydroxide 
ig considerably greater than that of cupric oxide. The rising branch 

the solubility curve is represented by the 

falling branch by (7 ®,n 40K) • The maxima of the solubilities 

correspond with the transition point of CuO+HjO — Na^CaOj 
and CufOH)^ — K^CuO^) respectively. Hence ouprio oxide and 
hydroxide on treatment with very concentrated alkali hydroxide 
are converted into cuprite. A sodium cuprite may be crystallised 
from aqueous alkafi hydroxide solution; this substance has a 
cobalt blue colour and probably the formula Na^CuO,. A diagram 
has been constructed which presents aU the possibilities which 
loay occur when cupric oxide or hydroxide is treated with alkali. 
The view that copper oxide is colloidally dissolved by alkali hydr- 
onde can no longer be maintained, J. P. S, 

Complexes in Solutions of Copper and Cobalt Saits. Henry 
George Denham and Stuart Wortlby Pennycuiok {J. Amer, 
Chew. Soc,, 1023, 45, 1353 — 1357).— Measurements of the i.M.F. of 
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cells of the type (>>l(>)a+xMCl,pH4NO8(sat)|tHgA»0 
have been made at 26®, where the concentration of the cobalt 
chloride is kept constant, and where the nature of MCI, varies 
as does also the concentration. The salt MCI, is potassium 
chloride, magnesium chloride, aluminium chloride, or zinc chloride. 
The concentration of the cobaltous ion has been calculated in 
each case. Similar measurements have been made with cells of 
the type CulCuSO4+M*{SO4),|lNH4NO3PggCl20*l^Cl[Hg, where 
M,(S04), is potassium, aluminium, or zinc sulphate, A com- 
parison of the results fails to reveal any striking difference between 
the behaviour of zinc and aluminium. Were the electro-aflfinities 
of zinc and aluminium the only factors in bringing about changes 
in the colours of solutions of copper and cobaltous salts, it would 
be expected that the depressions of the ionic concentrations of 
copper and cobalt would be more noticeable in the case of aluminium 
than zinc. The above experiments do not confirm this. In aE 
cases, the effect of adding a zinc salt to a solution of a copper 
or cobalt salt is rather greater than that produced by an eq[uivalent 
quantity of an aluminium salt, a result probably due tp the in- 
creased ionisation of the zinc salt. The moving boundary experi- 
ments of Donnan and Bassett (T., 1902, 81, 939), together with 
the quantitative migration experiments of Denham and Watkins 
{T., 1919, 115, 1269; A., 1909, ii, 373), make it probable that 
the colour changes e^bited by solutions of copper and cobalt salts 
are intimately associated with complex formation. The results 
also indicate that still another factor, winch may be hydration, 
also plays a part in the changes. J. S. 

Association of Mercuric Chloride. F. Bourion and E. 
Router (Compt. revd.^ 1923, 177, 54 — 66). — From measurement 
of the boiling point of a number of aqueous solutions of mercuric 
chloride, it is concluded that the salt is associated to give treble 
molecules, which are given the extended formula IIg[HgCl3]2, to 
bring the compound into line with K[HgCy. E. E. T. 

Double Decomposition in the Absence of Solvents. II. The 
Systems of Mercuric Iodide with the Nitrates of Thalhum 
and AlVali Metals. A. G. Bergmann {J. Russ. Phys. Ghem. 
Soc., 1922, 54, 200— 218),— A study of the system HgVTlNO^ 
shows that these compounds do not interact on melting, and 
the diagram of state is of a simple type, with a single 
eutectic point at 192® and a flat portion in the region 33—75 
mol.% Hgl2 indicating miscibility of the components. The usual 
transition points for the modifications of thallium nitrate were 
observed, namely, 78*5° and 142'5®, m. p. 207®; for mercuric 
iodide, 129*6®, and m. p. 257—258®, respectively. 

The systems of mercuric iodide with the nitrates of ammonium, 
lithinm, sodium, potassium, and rubidium, were not stuped 
detail, because it was found that the mutual solubility of the 
components was very slight; no signs of interaction of the com- 
ponents could be observed. It is suggested that the higher the 
negative thermal effect of the double decomposition between toe 
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in Uquid state ; thus in 
“ complete miscibility, whilst LiNO, 
and Hglj are pracboally immiscible ; the thermal effects of their inter? 
acton are calculated at - 64-48 caj. and - 126-4 cal., respe^tiv% 

’ 1908 , ii, 808 ), rf EggiL 

^ ^ Influence of Titanium 

Ehokblens (MetaUundErz, 1923 , 
?n-o/ aUoys .containing up to 

mils of ^ neeie-shaped 

.rystals f m a softer ground mass of aluminium. The 

eutectic nor solid 

1^/ Addition of titanium, iniamounts not 

exceeding 1 /q, to aluminium removes the combined nitrogen and 
[)xygen and consequently improves the tensile properties; at the 
jame time, the resistance of the metal to attack by salt solutions 
appreciably increased. [Of. J. 8 .C.I. 

lyidt /iJiA.j ARP* 

Relationships to 

56 [fl], 1433 — 1437 ).— The action of sodium silicate on aluminium 
TOlution has been investigated, the conditions 
being BO chosen that the mixtures are neutral in reaction The 
precipitates are filtered, <Wed on the water-bath, washed 8u“ 
and ether, and subsequently analysed, 
rhe filtrates contain only traces of aluminium in addition to silicic 
and sorfium chloride^ The influence of concentration I such 
that the molecular ratio of sihca to aluminium hydroxide 
rth mcrcMing dilution, but is always at least slightly in excess of 
t showing that silica is invariably 

2Al203,3Si02. The proportion 
Li- in the product increases with increasing coniLntration 
although the latter never enters quantitatively 
he reaction; when 6 — 10 molecular proportions of silicic 

W wbr”*’ Al303,2Si03 is invariably pro- 

ced which ^^corresponds m composition with natural kaolin, 


yAt2Si02,2H20. A normal silicate, 


^13(8103)3, appears incap- 


n contact absorbs silicic acid when left 

Lo 3S^ solution and tends to pass into the confpound 

Sinn ii; ” w precipitate is heated in contact with the 

inTs^btlincH desiccation at 

iroductl nr^ li, spootregraphic investigation of the 

.mniS^n^ I 2A]203,3Si0,,6IL0, is 

Smr’snhl ‘‘ “ course of tim; a 

2 iw ™ ®>“s®ly '®late(i to natural 

WDorHnn^™?* product loses its two molecuUr 
'P^us at continuoiisly from 360 “ and becomes an- 

640 . The artificial product loses one molecular pro* 
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portion up to 26Q® and the second proportion Jwtween and 
640® 

It appears, therefore, that in the 
ALOs,SiOs4-H.O, a single compound, Al208,2&08,«HtO, w cap 
aWe of formation whiti is uninflu^ced by the presence qt an 
excess of silica or by the period of the reaction; W oomwund 
is formed with particular readiness when at l^t si^ molecnh 
of silica are present for each molecule of aluminium oxide, m ia 
the case with felspar. 

PenneabiUty of Nickel to Hydrogen. Viotob Lomabd 
{Compt. rerui., 192^, 177, 11 ^ 119 ).-The volume of hydrwen 
passim in unit time through a given area ^ nickel (used in disb 

0*3 0'4 mm. thick) is an exponential function of the temperature, 

and is prot^rtional to the square root of the pr^ure. Tern, 
peratuies of 370® to 693® and pressures of 11 to 776 mm. were 
used. , 

Thft Constitution of the Higher Oxide of Nickel. Owen 
Rhys Howell (T., 1923, 123, 1772—1783), 

Chemistry of Hafnium. G. Hbvesy (Chem, New, ^23, 127, 
33— 34).— Zirconium minerals all contain hafnium to the extent 
of from 1 to 30% of their zirconium content. T^ical thorium 
minerals were found to be free from Imfnium. Zmjomum and 
hafnium are best separated by crystallisation of the potassium 
double fluoride, prepared by melting the ziroomm mmeral with 
potassium hydrogen fluoride. The zirconium and hafmum double 
fluoride are extracted with boiling water which dissolves 26 /o of 
potassium zirconifluoride. On cooling the solutaoi^ the haimm 
concentrates in the mother-Uquor, the aolubity at ^ of the 
hafnium double fluoride in i^/8-hydrofluono acid solution being 
about 3% and larger than that of the cor^^dmg zireoruum 
compound. Thus by crystallising a solution of 1000 g. of potassium 
zirconifluoride containing 6% of hydrofiuosilicic acid frem a 10/, 
hydrofluoric acid solution, and repeating the pr^ess four times, 
the residual 750 g. of the double fluonde conned only 2 /o of the 
potassium salt. Alternatively, the crystaUisation descnbed may 
be replaced by crystallisation of the corresponding ammonium 
compound, or combined with the partial precipitation of zireonium^ 
hafnium compounds with ammonia, or by boiling the solution 
aodium thiosulphate. The phosphate of hafnium is aPP'«‘!““5 
less soluble in concentrated acids than zirconium phosphate, but 
separAtion along these lines is tedious. A preUminary detennma w,| 
employing hafnium containing from 6 to 6% of ziiwmum, i 
that atomic weight of hafnium is between and 180^. 

Germanium. V. Extraction from Germani^ 

Zinc Oxide. Direct Preparation oiGermam^Dio^^ 

from Arsenic. Detection of Mmute (j. 

Germanium Dioxide. L. M. Dbnnb and E. B. Jof 
Amer. CAem. 8oc., 1923, 45, 1380-1391 ; of. A., ^ 

1922, ii, 302).— A new method for the extinction of germ 
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fiom ^de zioc oxide is described. Like the earlier publiriied 
jaethods for the extraction of germanium from this material, this 
method is based on the roktility of germanium tetraohioride, 
i,ut it is superior to the earlier methods in that it eliminates the 
lecessity for the use of hydrogen 8ul|^de and oonoentrates ger< 
[nanium by successive distillations with the aid of a column still 
jf new dea^. By this process, 99% of the germanium in the 
erode mateml is recovered, and of this 83% is obtained directly 
as germanium dioxide, the remaining 16% is recovered indirectly 
])y the return of residual materials to subsequent extractions. The 
germanium dioxide produced by this method is of exceptional 
purity. Spectroscopic examination of the material indicated that 
it contained less than 0-001% of iron and less than 0'0006% of 
arsenic. J. P. S. 

Germanium Oxide. E. L. Nichols {Proc, Nat, Acad. Sci., 1923, 
9,248—261). — ^The intensity of the visible radiation from germanium 
oxide at temperatures between 837° and 1370° in the spectral 
regions AAO'ddp, 0'52/t, and 0*46/4, and the departure of the 
radiation from that characterising a black body have been inve^i- 
gated, together with the production of luminescence in the substance 
by flame excitation. The melting point of germanium oxide, 
correct to within a few degrees, is 1400°. J. S. G. T. 

Preparation of MetallicSulphides byDooble Pecomnosition. 
Application to Cuprous Sulphide. Geekaine Mabchal 

BS. Soc. cJiim., 1923, [iv], 33, 597-—602). — The displacement of 
uitimony from antimonious sulphide (stibine) by copper always 
^Its in the formation of cuprous sulphide, whatever the pro. 
portion of copper employed. The reaction, scarcely perceptible 
at 500°, occurs readily at 600 — 700°, and at that temperature is 
complete in about eight hours, the antimony having volatilised 
and condensed on the cooler portions of the experimental tube, 
whilst almost pure cuprous sulphide remains. When insufficient 
copper is used for the complete formation of cuprous sulphide no 
cupric sulphide is formed, but instead the compound 3Cu2S,Sb2S3, 
which is only slowly decomposed at temperatures above 700*, 
antimony sulphide subliming without decomposition, leaving 
finally a residue of cuprous sulphide only. A similar reaction 
occurs between copper and zinc sulphide at temperatures of 950— 
1000°, and here again cuprous sulphide and metallic zinc are the 
only products, G. F. M. 


Mlneralogical Chemistry. 


Crystal Stracture of Molybdenite. Rosoofi G. Dickinson 
and Linus Pauling {J, Amer Chm. Soc., 1923, 45, 1466—1471).— 
Themiimral molybdenite has been investigated by means of spectral 
and Laue photographs and with the aid of the theory of space 
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groups, the simplest structure capable of accounting for the X-ray 
data has been derived. This structure, which is of a new type, 
contains two molecules of molybdenum disulphide in a hexagonal 
unit having (iooei=12'30 A. and an axial ratio 3‘90. Tlie molyb. 
denum atoms are at (1 /3, 2/3, 1 /4) and (2/3, 1 /3, 3/4) and the sulphur 
atoms at (1/3, 2/3w), (2/3,l/3Te), (1/3, 2/3, l/2~tt) and (2/3, 1/3, 1/2 
+u) where u is 0*621 ±0 '004. In the structure found, each sulphir 
atom is equidistant from three molybdenum atoms, and each 
molybdenum atom is surrounded by six equidistant sulphur atotna 
at the comers of a small triangular prism the altitude of which 
isS'lTiO'lO A. and the edge of which is 3*15±0*02 A. The distance 
from the molybdenum atom to tlie nearest sulphur atoms is 2*41^ 
0*06 A. The excellent basal cleavage of molybdenite is undoubtedly 
connected with the relatively great distance between the sulph\ir 
atoms. J. F. S, 

Cornish Torbernite. Willy Steinkuhlbr {Bull. 8oc, chm, 
Bdg.y 1023, 32, 253 — 255). — A specimen of torbernite from Tincroft 
consisted of large spangles embedded in quartz. The crystals were 
quadratic tablets deep emerald in colour with vitreous lustre: 
hardness 2; 3*68; n, 1*594 — T600 (mean). Analysis gave: 

H|0. PjOj. UOj. CuO. PbO. Insoluble, FcjOj+AljO,. 

14-62 14-40 eO-54 8-58 0-U 0-15 0-61 

corresponding with the formula Cu0,2U03,p205,8H20. 

F. A. M, 

Torbernite from Katanga (Cu0,2U03,p205,8H20). Willy 
STBiJTKTJHLm {BvU. Soc. chim. Belg., 1923, 32, 27{>-“271; cf. 
previous abstract). — Of three specimens of torbernite from Katanga, 
two only could be purified sufficiently for analysis; these were 
massive forms ; d^^’,3*84 — 3*951 ; w, 1*600 — 1*618. All the specimens 
contained lead. Analysis gave : 

H,0. Insol. PjOj. PbO. UOg. FeiOs-j-AljO,. CuO. Te, MoO,. 

14-31 0-18 U-42 2-95 60-35 0-88 7-16 0-63 100-87 

The water content both here and the Cornish specimen approxi- 
mates to that of metatorbernite, but the refractive index is inter- 
mediate betwen that for torbernite and metatorbernite, whilst the 
density differs considerably from either of these. The anomalies 
may be due in part to the lead content, as this element is present 
in much greater amount than has hitherto been recorded for 
torbernite. F. A. M. 

Natural Gases. IV. F. Henrich and G. Prkll (5er , 1923, 
56, [B], 1259—1262; cf. A., 1922, ii, 858).— In continuation of 
previous work, analyses are now recorded of gases evolved from 
a number of springs the water of which is so constant in composition 
that they can be influenced but little or not at all by surface waters 

H. W. 
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Analytical Cbemlstry. 


Sublimation as an Analytical Procedure. J. Hobtvbt 
(X Assoc. Off. Agric. Chem., 1923, 6, 481-489).— The use of a 
siibliraator ia described, whereby numerous organic substances 
may be estimated and separated from other substances which have 
different temperatures of sublimation. A. G. P. 

A Trap for the Van Slyke Gas Analysis Apparatus. A, T. 

SsoHL [J. Bid. Chem.y 1923, 56, 125 — 126), — The trap is illustrated 
in the original. It consists of a tube attached to, and parallel with, 
the blood pipette, and carries a stop-cock at the top. Any gas 
or fluid adhering to the tubing of the apparatus after cleaning 
gradually collects in this trap, and may then be expelled from the 
apparatus through the stop-cock. E. S. 

Method of Estimating the Available Chlorine in Bleaching 
Powder. Shuichiro Ochi {J. Chem. Ind., Japan, 1923, 26, 
185—190).— Among the methods for estimating available chlorine 
in bleaching powder, Penoth arsenite method only is regarded as 
trustworthy, Wagner’s iodine method being rejected as giving 
too high results. The author has improved the latter method 
by using 2 — i c.c. of dilute acetic acid (1 : 1) for 25 c.c. of the testing 
solution, the citrate then being wthout influence. The arsenite 
method gives results lower than the true value, whilst the iodine 
method gives somewhat high figures ; the difference is chiefly due 
to the difference of the application of indicator, i.e., outside and 
inside indicators, the difference between the two methods being 
0*2--O‘3%. The accuracy of the two methods is of the same order, 
but when the testing solution or the standard solution is dilute, 
Wagner’s method gives the more accurate result. K. K. 

Use of Bromate in Volumetric Analysis. ZI. Influence of 
Mercuric Mercury on Bromic Acid Reactions . G. Eredeeick 
Smith {J. Amer. Chem. Soc., 1923, 45, 1417—1422; ef. this voL, 
ii, 504). — A number of experiments are described illustrating the 
use of mercuric mercury in causing bromate to be converted entirely 
into either bromide or free bromine in oxidation reactions. It is 
shown that mercuric mercury causes bromate to be reduced to 
bromide entirely>in its action on chlorides, bromides, and iodides. 
In the presence of mercurio perchlorate the reactions between 
manganous nitrate, chromic nitrate, nitrous acid, and oxalic acid, 
respectively with bromic acid yield bromide entirely, wherew in 
the absence of the mercuric salt the reaction yields free bromine 
rather than the bromide. This action is not restricted to reactions 
^th bromates; bromides in the presence of sufficient mercuric 
mercury are^ not decomposed by potassium permanganate in hot 
snlphuric acid solution. Further, the oxidation of sodium oxalate 
^lution by potassium iodate in hot sulphuric acid, according to 
Ihe equation 2KI0,+5Na2C204+6H2S0;-l2-f K^Oi+dNagSOi-h 
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10OO,+6HsO, is entirely prevented by the presence <rf 
xnercnrio perchlorate. Merourio perchlorate is prepMw by treating 
mercnric mtrate with a slight excess of 70% perchloric md and 
heating to expel the nitric acid. The solution is men boded mil 
copious fumes of perchloric acid are evolved, allowed^ cow, and the 
^y mass centrifuged. This salt is preferable to merourio sulphate 
or nitrate, ^ce Uiese salts are so readily hydrolysed and, m the 
case of the sulphate, difficult to obtain free from mercurous sulphate, 
The preventive action of mercuric mercuiy is shown to h) 

the formation of slightly ionised mercuric halides. J. J?. S. 

The Distribution of Iodine between Chloroform and 
Solution, with and without the Addition of Icwde. 

J. B. Fibth and F. S. Watsok (J. Soc, Chem, M., 1923, 42, 30^ 
310 t).— The authors find that starch solutions give an mmediate 
blue coloration with solutions of iodine in chloroform of concen- 
trations greater than 2^/1000. ^e amount of iodine transferred 
to the starch solution is proportional to the concentration of the 
starch, and is increased considerably by the presence of a small 
amount of potassium iodide, up to 0*192 g. per ivurther 

additions of potassium iodide increase the amount of lodiiio trans- 
ferred, but the increase is not proportional to the potassium i^de 
added. A starch solution containing 4 g. of starch and 0*384 g 
of potassium iodide per litre will detect iodine m a of 

strength A/20,000, 

ol Iodine by Sodium ThiosulphAe. F. 0. Rice, 
Mabtin Kjlpateick, jun,, and William Lemkin (*/. Aimt. Cnm. 
Soc, 1923 45, 1361— 1365).— In connexion with the estimation of 
iodine by’ titration with sodium thiosulphate, the authore have 
investkated the volatUity of iodine solutions and to stability of 
solutions of sodium thiosulphate. It is shown that iodine rolutions 
have an appreciable vapour pressure of iodine, and that this is 
reduced in O'lff -solutions just as effectively by 2 /„ of potoi™ 
iodide as by 4% of potassium iodide. Iodine may be estimated 
in acid solution if it is added to standard soim thiosulphate 
solution in the presence of a buffer solution, /tich may he either 
to phosphate or boric acid buffer desenbed by Washb^ (A, 
IffOsf ii, 363). Standard thiosulphate solutions should t» made 
up in to purest water obtainable ; toy may ton be standardiM 
and used immediately after preparation. The authors have dev^ 
a method of handling and estimating “ 

follows. The stock-bottles containing the iodine and thiosulpaate 
solutions are each fitted with a STOhon terminating m » 
to tip of which is drawn out to be 16 cm. long, mth 
eiter^l diameters 0-5 and 1'5 mm., 

thiosulphate (10-30 g.) contaiMg a “ f “"Xs 

weighed to 0-0005 g. in stoppe^ comoal flasks Before 
to todine to to thiosulphate, the tip of the ®yphon was 
.ilAng a Uttle iodine to a beaker of water, k^mg the tip 
1 cm. below the surface of the water. The tip was thw , 
against to side of to beaker to remove adhering Bquid and placed 
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in ths thiovolphAte solution to a depth of 1 cm. and iodine run 
in mitil a faint bine colour speared. The flask was then cemoved, 
gtoppeiad, and weighed, sli^t excess of iodine added was 
ooirected by means of blank experiments. J. F, S. 

Cstimatioa of Iodine in Thvroid Glands and in Thyroid 
Extracts. K. Fabbb and H. pBKAtr (BuU, Soc. Chim, bid., 1923, 
5, The iodine in thyroid extract may be estimated by 

evaporating to dryness with an aqueous-alcoholic solution of 
potassium hydroxide, and calcining. The residue is dissolved in 
dilute sodium chloride solution, and fliltered from carbonaceous 
QiAtter. Permanganate is added to change all iodides to iodates, 
[ind the excess destroyed by the addition of alcohol. The iodate 
is then estimated in the usual way by the addition of iodide and 
jtcid and titration of the iodine set free. Th 3 Toidin from pigs 
contained 0*3048% of iodine, from oxen 0*4127%, from sheep 

0 399%, and from horses 0*290%. W. 0. K, 

Standardisation of Solutions used in lodimetry. Stbfubn 
P opor? and F. L. Chambbbs {J. Amer. Chm, Soc., 1923, 45, 1368— 
1360). — number of experiments are described on the standardis- 
ation of solutions of sodium thiosulphate by iodine and by potass- 
ium permanganate, respectively. Ordinarily, the two methods do 
not give identical results, the former being about 0*1% hi^er 
than the latter. It is pointed out that the divergence between the 
two results is probably to be attributed to the fact that the one 
titration is canied out in acid solution and the other in neutral 
dution. The authors show that if both determinations are carried 
out under identical conditions the result is the same in both cases. 
The method of titration recommended is : Iodine method. —The 
usual procedure is followed except that the iodine solution, before 
titration, contains 140 c.c. of water, 10 g. of potassium iodide, 
and 15 0 . 0 . of 1 ; 6-suIphuric acid, Pemanganate method. — To 
UK) c.c. of 10% potassium iodide solution containing 15 c.c. of 
1 ; 5-sulphurio acid a quantity of standard potassium perman- 
ganate is added sufficient to liberate about the same quantity 

01 iodine as is normally used in the standardisation of sodium 
thioeulphate by the iodine method. The liberated iodine is then 
titrated in the usual way with sodium thiosulphate. Both methods 
have been used to standardise a given solution of thiosulphate; 
the iodine method gives the normality of the solution as 0*10053, 
whilst the permanganate method gives 0 10052. J. F. S. 

Estixnation of Sulphur in Iron. Tebuo AsHioi. (J. Chm. 

1923, 44, 483 — 491).— Amongst the methods for the 
eetinmtion of sulphur in iron or steel, the hydrogen sulphide method 
pves lower values than the gravimetric method, but takes a shorter 
By the following modification, however, accurate results 
be obtained : 2 — 3 g. of the granulated sample are jdaced in 
w Erlemneyer’s flask with about 10 g. of amalgamated zinc (pie* 
»red from 8 g. of mercuric chloride and 500 g, of granulated 
and hydnxffiloric acid {d 1*16—1 *2} is gradually add^. When 
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the reaction becomes feeble, the flask is heated and the gas 
washed out with hydrogen. The evolved hydrogen sulphide, 
after washing with 60 c.c, of hot water, is led into a wash bottle 
{A) containing 40 c.c. of water, and then into an absorption bottle 
containing 10 c.c. of ammoniacal cadmium chloride solution (pi^, 
pared from 120 g. of cadmium chloride, 1500 c.c. of water, and 
GOO c.c. of aqueous ammonia) diluted with 60 c.c. of water, ihe 
cadmium sulphide produced is filtered, washed, and titrated with 
J?/50-iodine and about jY / 50-sodium thiosulphate solutions. 
Hydrogen sulphide absorbed in A is estimated and the amount 
added to the previous figure. The result is identical with that 
obtained by the gravimetric method, whilst the time required is 
about thirty minutes only. K. K. 

Voltunetric Estimation of Tellurium by the Dichromate 
Method. Victor Lbnhbr and H. F. Wakefield (J. Amr. Chem. 
Soc.y 1923, 45, 1423— 1425).— It is shown that the potassium 
diohromate titration can be applied successfully to the volumetric 
estimation of tellurium. Tellurium dioxide in hydrochloric acid 
solution is oxidised quantitatively to tellurium trioxide by potass- 
ium dichromate. Certain very definite steps in the procedure are 
essential. The weight of tellurium dioxide should be less than 
0‘3 g. and the solution should contain 2'0% of free hydrochloric 
acid. The volume of the solution should be approximately 200 c.c. 
The titration is carried out as follows. To the acid solution of 
tellurium dioxide an excess of O'lV-potassium dichromate solution 
is added, followed in half an hour by a known excess of standard 
ferrous sulphate solution, the excess of which is subsequently 
titrated by dichromate, using ferricyanide as an outside indicator. 

J. F. S. 

Estimation of Amino-nitrogen in Compounds Reacting 
Slowly with Nitrous Acid. B. Wright Wilson {J. Biol Ckm., 
1923, 66, 183 — 190). — ^Using Van Slyke’s apparatus, the amount 
of nitrogen evolved, when various substances, mainly purine and 
pyrimidiiie derivatives, react slowly with nitrous acid, has been 
measured. The estimations w^ere carried out at temperatures of ^ 
from 21—26° ; the times of reaction varied from three minutes j 
to five hours. Guanosine, guanylic acid, guanine, and cytosine 
gave amounts of nitrogen which correspond^ with more than the 
theoretical one amino -group; the amount from allantoin corre- 
sponded with nearly two such groups; adenine and adenine 
nucleotide gave the theoretical amount for one amino-group; 
xanthine, hypoxanthine, guanidine, and methylguanidine yielded 
small amounts of gas ; none was produced by uric acid, thymine, 
uracil, uridine, brucine, betaine, or sarcosine. 

In the estimation of amino-nitrogen in urine by Van Slykes 
method, one»third of the blank may be due to the presence d 
creatinine. E. S- 

Estimation of Free Amino-nitrogen in Proteins. D- 
Wright Wilson {J. Biol CAem., 1923, 56, 191-201), -A com- 
parison of the methods of Van Slyke and of Sorensen has lea to 
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tJie ^luaion tiiat the latter is more accurate. Van Slvke’s 
jnemott may give high results owing to slow hydrolysis of the 
pioteinsi or low results due to precipitation. E. g 

A Charac^istic Reaction for Hydroxylamine W N 
fliB 80 HBL and J. A. VBEHOEFy (Chm, Weekblad, 1923 20 311^ 
^ diacetylmonoxime in presence 
of hydroxylamme condenses to dimethylglyoxime, which m pre- 
sence of nickel gives the well-known red precipitate. A concen- 
tration (rf I mg. ^r C.C. of hydroxylamiie gives the precipitate 
at once m the cold ; for small quantities, it is necessaiy to^ boil, 
cool, and neu^lise with acetic acid, and in this way 0 01 me 
can be detected. ^ ®‘ 

preparing the diacetylmonoxime solution, 
ance this hydrolyses with warm water, yielding free hvdroxvl- 

ami^, which forms dimethylglyoxime when the solution is 
alkaline. S I L 

D^tion of Nitrates in Vegetahle or Animal Material 
m' C, Schmidt (Ber. Beni. pham. Gel., 1923’, 

i ^ I ’ ■ ^nditions are given for the application of 
4e iphenylamine test for nitrates in presence of organic matter 
bromde, K^de, chromate and chloride together, etc. [See J.S.CJ.’ 
1923, Aug.] T H P ' 

A New Gravimetric Estimation of Nitric Acid. H Rdpk 

and F. Bschdiiib {Hdv. Ohim. Ada, 1923, 6 , 674— 676).— Di- 
j^i.naphthylmethyl.)amine, prepared by catalytic reduction with 
kydmgen of a-naphthomtnle, forms an extraordinarily spariniflv 
riuble mtrate and can be used for the estimation of nitric iloid. A 
W 10/, solution of the base m 50% acetic acid is added to a 
toilng, vepi dilute solution of the nitrate, and when the solution 
u sl owed to cool, the di(«-naphthylmethyl)amine nitrate separates 
m glistening Mets which can be readily filtered and wash^ with 
Mid water. The oifiy acids which form readily soluble salts with 

phosphoric acid; other acid 
S determination of nitrate by this method, 

lie relubihty of the mtrate per 100 c.c. of water is 0-00004 g. 
d 24 and 0-0795 g. f 100°; in 100 c.c. of alcohol. 0-0446 g. at 
- . The Mlubihty of the hydroohlonde is 0-0972 g. per 100* c c 

potassium State. 

0026 of <h(P-naphthylmethyl)amine has a higher solubility, 
0026 g. per 100 o.o. of water at 20°. E. H. R.^ 

nJ*!,* ^lunation of Nitrates in Soils by the Phenol-Di- 
rolphomc lUid Method. C. T. Giminqham Ld R. H^^teb 

loilBrt^n^K* ^ estimation of nitrates in 

P'',®“?>‘haolphouio acid method, using aluminium 
f * decoloruing agent (Emerson, SoilM, 1921, 12 , 
sitirai resifits may be obtained where the extracts are 

a ?*'’**““ filter.paper. It is shown that with 

ofioivalent to four 

* 21 
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Barts of nitrogen per million the most satisf^tory » 

&ed wh^ a c^rse fllter-paper m used. It “ tl«t 

retention by filter-paper may affect the accuracy of est^OM m 
other methods. 

The Quantitative Separation ol Arsenic, Antimony, Md 
Tin. GXuff (Oiem. 1923.47, 601-602).-Theiim^8ulph,d« 
obtained in the ordinary course of analyp are ^Ived m 6 g of 
the purest sodium hydroxide drssolved m a httle water, and fc 
solution is treated with*hydrogen peroxide until colourl^, taled 
for one hour, and evaporated to 100 c.c. After the “tawn 

is neutralised with hydrochloric acid, treated w" 

the same acid, and saturated with hydrogen sulphide whiM keeping 
the vessel cooled in ice. Next day, the palpitate (ff arsenic 
sulphide is coUected on a Gooch crucible, washed with 2 . 1 hydro, 
chloric acid, then with warm water and dissolved in a^oma and 
hydrogen peroxide. The solution is boiled, exactly neutralised with 
arotic acidTand treated with ammonium mtrate and silver mtrate 
and the stiver arsenate is collected on a Gooch crucible, ted 
at 120°, and weighed. The filtrate from the arsemc sulphide s 
evaporated to 100 c.c. and its acidity adjusted so that it oontaim 
14 c c of hydrochloric acid per 100 c.c.; after addi^ 5 g. of 
ammonium chloride per 100 c.c., the antimony is precipitated by 
hydrogen sulphide, the precipitate collated in a Gooch cmcible, 
^shei dried, heated at 270° in carbon texide, weighed, 
Tin is estimated in the filtrate from the antimony sulph^e^y^any 
convenient method. 

New Volumetric Method of Elementary A^ys^l. 

Hackspill and G. pe Heeckeren {Comptrend^ 1923, 177, 59-60). 
—The substance to be analysed is heated with cupnc oxide m an 
exhausted silica tube. Combustion, to give carto dioxide, mt^e^ 
aS water, is complete in about three hours. The 
are readily estimated. Water is removed by cooling to -80 , etc., 
subsequently treating with calcium hydnde and measuring tbe 
hyteV p^uced. Nitrogen and carbon dioxide are^mmuied 
in the usual manner. 

Two Analvtical Fieures of Interest with regard to Illumi- 
Combustible Ptmer" ^d 

Ih^len. Maurice Nicpoux (BuU.Joc. cA.m., 1®, [iv],». 

Boa 8351 ^The “ combustible power of a gas is defined a ^ 

number of volumes of air necessa^ for 

100 volumes of the gas. The author descnbes » 

the determination of this figure, usi^ L sup* 

(of the order of 50 c.c.), and quotes fig>^ the gM sW 

of Paris and of Strasbourg. Deter^tions of the pprctet^ 

of ititrogen in the gas show that this figure is larger at the^re^ 

time than before the war. 

Estimation of Carbon Mono^de to 
NiOLOUX {m. Soc. chm., im, [iv], 33, 81^^2h in 
deprived M oxygen, is passed through ox blood containing 
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as a preservative and the volume of air necessary for the production 
of the absorption bands of carboxy-hasmoglobin not^. It is 
claimed that by adhering strictly to the method of procedure and 
always using the same apparatus set up in the same way, accurate 
and comparable results can be obtained. H. H. 

[Microj-estimation of Sodium. A. BiANCHETitBE {BuU, 8oc. 

1923, 33, [iv], 807 — 818). — Sodium can be estimated in small 
quantities of biological materials (blood, f 00968 , etc.) by precipitation 
as the triple acetate of uranium, magnesium, and sodium, 
3U02{0Ac)g,Mg(0Ac)2,Na0Ac,9H20. 

The author has investkated the conations under which this method 
is applicable. [Cf. t/.iS.C./., 1923, Aug.] H. H. 

A Method for the Analysis of Alkali Phosphotungstates. 

R. MiLpT {Helv, CUm. Ada, 1923, 6, 656— 661).-~A sample is 
ignited in a platinum crucible to estimate water or, in the case of 
ammonium salts, water and ammonia. To.estimate phosphoric oxide, 
the residue is fused with a mixture of four to five times its weight 
of mixed sodium and potassium carbonates and, after dissolution, 
the phosphorus is precipitated as magnesium ammonium phosphate 
in the usual way. A second precipitation is advisable, and the 
result obtained is generally 1 to 1’5% too low. 

The best method available for estimating the tungsten is to 
precipitate the phosphotungstate as insoluble quinoline phospho- 
tungstate, and to estimate the phosphoric oxide in the residue 
obtained by igniting the quinoline salt, the tungstic oxide being 
obtained by difference. The quinoline salt is precipitated at 60° 
with a solution containing 20 g. of quinoline in 50 g. of glacial acetic 
acid. The precipitate must be well washed with a dilute solution of 
quinoline acetate, and even then it adsorbs a small quantity of 
alkali. The quinoline precipitates stable complex acids completely, 
but when the complex is unstable, part of the phosphoric acid may 
remain in solution. The ignition of the quinoline phosphotungstate 
requires care to prevent reaction of the tungstic oxide to the blue 
oxide ; if this is formed, it can sometimes be reoxidised with nitric 
acid. Some complex salts, however, cannot be ignited without 
reduction of part of the tungstic acid to metallic tungsten which, 
during the alkaline fusion, adheres to the bottom of the crucible as 
a tungsten-platinum alloy. Its amount is given by the gain in 
weight of the crucible. 

Kie alkah metal can be determined as chloride in the solution 
obtained after precipitation of the quinoline phosphotungstate. 
fn such cases where the precipitation of the phosphoric acid is 
uicomplete, the alkali metal can only be estimated by difference, 
'dimnonia is estimated by the usual distillation process. 

E. H. R. 

^The Titration of Silver- and Chlorine-ions in Presence of 
™tective Colloids. W. D. Tkeadwell, S. Janett, and M. 

{Hdv. Chim. Acta, 1923, 6, 513— 518).— Silver nitrate 
can be titrated electrometrically with sodium chloride in presence 

21-~2 
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of protective colloid such as gelatin without appreciable loss of 
^arpness at the end-point. From the titration curve, it is calculated 
that the solubility of the colloidal silver chloride is about 2xi(^^ 
millimols, per litre, which is about twice the solubility of oidiaiy 
silver chloride. The colloidal silver chloride particles introduce 
no error through adsorption of chlorine- or silver-ions, although 
such errors are observed in the titration of silver with sulphide 
The electrometric titration with chloride is applied in the estiination 
of ionic silver in a number of pharmaceutical preparations conteiniuir 
silver. [Cf. J.8.C.L, 1923, Aug.] E. H. R. 

New Gravimetric Method for the Estimation of Zinc. 
G. Spaou {Bui. f^oc. §tiinle Cluj, 1923, 1, 361—364; from Gkm, 
Zmir.t 1923, ii, 508). — An excess of ammonium thiocyanate, either 
solid or in concentrated solution, is added to a neutral solution of a 
zinc salt. Pyridine is then added with agitation (3 drops to each 
OT g. of zinc sulphate) until present in excess. The precipitate, 
which has the composition Zn(C 5 NH 5 ) 2 (CNS) 2 , is collected and : 
washed with an aqueous solution containing 0‘3% of ammomura 
thiocyanate, 0‘2% of ammonium sulphate, and 0*2% of pyridine, 
The precipitate is dried, ignited over a Teclu burner, and weighed 
as zinc oxide. The results are in good agreement with thoje 
obtained electrolytically. G. W. R, 

The Estimation of Metallic SulpMdes by Ignition in 
Hydrogen Sulphide. L. Moser and E. NEtrasEs (&Aem. Zk \ 
1923, 47, 541-543, 581— 582).— Lead sulphide is stable in anl 
atmosphere of hydrogen or of hydrogen sulphide up to 350^ It 
begins to volatilise in the latter gas at 570®. Lead oxide, sulphate, 
carbonate, and chloride may all be converted into sulphide quanti- 
tatively by ignition in hydrogen sulphide. For the estimati® 
of lead in solution by this process, it is first precipitated from 
a solution containing a little nitric acid by a current of hydrogen 
sulphide, and the precipitate is collected on a Gooch crucible, washed, 
and heated in an air-bath at 300—400® in a current of the pi 
Bismuth may be similarly estimated, but the heating is conducted at 
270® . Higher temperatures or an atmosphere of hydrogen decompos? 
the compound. Bismuth oxychloride or the precipitated metal, liai 
not the ignited oxide, are quantitatively converted into sulphided 
ignition in hydrogen sulphide at 270®. For the estimation of 
tiallium by the process, hydrogen sulphide is passed into the neuinl 
solution of the thallium salt and ammonia is then added to 
distinct alkaline reaction. The precipitate, collected on a Gooch 
crucible, is -ignited in a current of the gas at 300® and weighed as 
thalious sulphide. To obtain accurate results air must be excludcfi 
from the apparatus. Antimony sulphide, precipitated in eitfef 
the black or red modification, is converted into pure trisulpbide at 
270* in hydrogen sulphide, whilst tungsten trioxide, especially if | 
freshly precipitated, is converted quantitatively into disulpbido atj 
500® in a current of the same gas. The process is inapplicable 
molybdenum, nickel, cobjdt, ai5 tin. A. B. 
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The Molybdo-manganimetric Micro-estimation of Copper. 

Georges FontAs and Lucies Thivollb {BuU. 8oc. chim., 1923, 
[iv], 33, 840 — 844).— The copper salt may be treated with an alkali 
to precipitate the hydroxide, which is then dissolved in glycerol 
and reduced to cuprous oxide with dextrose or formaldehyde, 
Xhe cuprous oxide is then dissolved in the phosphomolybdic 
reagent, and the blue oxides of molybdenum so produced are 
titrated with potassium permanganate. The authors, however, 
recommend one of the following methods. The copper may be 
deposited electrolytically on a platinum gauze spiral, the copper 
di^lved in the phosphomolybdic reagent (warmed gently if 
necessary), and the titration carried out as before. The second 
jnethod consists of the precipitation of the copper as a compound 
with nitroso-^-naphthol, incinerating this to copper oxide which 
can be reduced in a current of hydrogen, dissolved in the phospho- 
molybdic reagent ^ as before, and titrated with potassium 
permanganate. This method is inapplicable in the presence of 
iron or cobalt. H. H, 

Separation of Copper from Selenium. A. Axgeletti 
{Gaz^tay 1923, 53, i, 339—341), — ^When copper and selenium occur 
together, the former may be precipitated by means of “ cupferron,” 
treatment of the iiitrate with sulphur dioxide then resulting in 
precipitation of the selenium, [Cf . J.8.C.L, 1923, 746 a.] T. H, P. 

Estimation of Copper and its Separation from Cadmium. 

P. Wengice and N. Durst {Hdv. Chim. Ada, 1923, 6, 642-— 647).— 
When copper is estimated as oxide by precipitation with sodium 
hydroxide in a porcelain or glass vessel, the silica should always 
be estimated in the precipitate and a correction applied. The 
classical cuprous sulphide method is accurate when proper pre- 
lauUons are taken. The method of Girard, which consists in 
)recipitating the copper with sodium hyposulphite and estimating 
Ls cuprous sulphide, is very good for copper alone, but not so good 
II presence of cadmium, as a second precipitation is necessary, 
[he method of Dallimore (A., 1909, ii, 833), which consists in pm- 
iipitating the copper mth hypophosphorous acid as metallic copper 
md weighing as such, or as oxide, is very accurate and easy to 
iarry out and is always to be recommended for the separation of 
:opper and cadmium. Other methods described in the literature 
ire not recommended. E. H. K. 

^ The Influence of Alkali on the Titration of some Metals with 
ferrocyanide. II. W. D. Treadwell and D. Chevret 
Mv, Chim. Actay 1923, 6, 55l>-559).— See this vol., i, 764. 

Estimation of Praseodymium. Paul H. M.-P. Bhinton and 
1 Armin Pagel {J. Amer. Ch^m. 8oc., 1923, 45, 1460— 1465),— The 
itfectof heating praseodymium oxalate in air, oxygen, and a vacuum 
i^s l^en investigated. It is ahowm that heating the oxalate in 
•■If gives a residue of constant weight in crucibles of platinum, 
lo^lain^ or alundum. This oxide when heated for sixty minutes 
n liyoi’ogen at 900 — 960*^ loses 3T0% of ite weight, but on again 



ii. 582 ABSTRAors ob ohemioal papers. 

heating in air at the same temperature it regains its original weight 
exactly. Heating the oxide in oxygen causes a slight increase in 
weight, but this increase is lost on again heating the oxide in air. 
These results show that the completely reduced oxide is the sesqui. 
oxide, whilst the oxide obtained by ignition in the air is 

Pr^Oii, and not Pr 407 as stated by Welsbach. A volumetric 
method is described for the estimation of praseodymium. This 
consists in adding concentrated nitric acid to the sample, 1 e,c. for 
O’l g. of oxide, and heating to effect solution. About KX^ c.c. of 
water are added and the solution is heated at 60 — 70® a^ an excess 
of O'l.JJ'-oxalic acid added slowly with constant stirring. The 
mixture is kept warm for about an hour. The excess of nitric 
acid is now gradually neutralised with ammonium hydroxide, which 
is added a few drops at a time at intervals of several minutes until 
the liquid shows only a faintly acid reaction. The oxalate pre. 
cipitate is filtered and washed, and the excess of oxalic acid heated 
at 80® and titrated with potassium permanganate solution after 
the addition of 10 c.c. of 1 : 1 -sulphuric acid. The results for pure 
praseod 3 Tnium and for praseodymium with less than 1% of cerium 
are very satisfactory, but if lanthanum is present they are too high. 

An Improvement in the Colorimetric Estimation of 
Mangsmese in Carbon Steels. H. Fobestieb {Bidl. 8oc. (Mm., 
1923, [iv], 33, 659 — 660). — In the estimation of manganese in 
carbon steels the oxidation method with persulphate can be used 
successfully colorimetrically with mean errors of only 0‘5% on the 
manganese content if the light employed in the colorimeter is sensibly 
complementary to that traversing the solutions under examination. 
In this case, white, diffused light is filtered through a solution of 
nickel sulphate, and a neutral tint is thus obtained at the eye-piece 
which is very sensitive to the least variation of luminous intensity. 
The sources of possible error in the Proctor Smith method-incom- 
plete oxidation of the manganese, and subsequent incomplete 
reduction — are eliminated by the colorimetric method, m an excess 
of persulphate can be used to ensure complete oxidation of the 
manganese to permanganate. G. F. M. 

The Reaction Between Ferric Salts and Alkali Thiocy^ates, 
J. F. Duband and K. C. Bailey {BuU. Soc. cAiw., 1923, [iv], 33, 
654 — 659). — On shaking ferric chloride with silver thiocyanate in 
anhydrous ether a red coloration due to ferric thiocyanate, Fe(GNS) 3 , 
is produced ; but if the ethereal solution is then shaken with water, 
practically the whole of the coloration is transferred to the water. 
The violet-red colour which is extracted from the aqueous solution 
by ether or amyl alcohol in the usual test for iron or thiocyanates 
where the alkali thiocyanate is in excess, cannot therefore be due 
to ferric thiocyanate, and it is also shown that if the ferric ^It ^ 
present in excess the coloration is scarcely transferred to the 
layer at all. The addition of a further quantity of 
cyanate, or even of an alkali chloride, determines the soiubui y 
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of the coloured substance in ether or amyl alcohol . For this reason, 
the c<^orimetric method proposed by I^hs and Friedenthal for 
the estimation of iron (A., 1911, ii, 542) cannot be used conversely 
for the estimation of a thiocyanate. The solubility or otherwise 
of the red coloration in ether or amyl alcohol cannot be regarded 

a specific test for the presence or absence of a thiocyanate, as 
not only is the thiocyanate colour not always soluble in the organic 
solvents, but, on the other hand, ferric chloride gives with potassium 
iodide an intense orange-red colour not destroyed by hydrochloric 
gioid, and soluble in amyl alcohol and ether, and with alkaline 
acetates the colour is lil^wise soluble in amyl alcohol, although 
not in ether. G. F. M. 

A New Gravimetric Method for the Estimation of Iron and 
for the Separation of Iron and Mang-anese. Boodan Solaja 
[Chem. Ztg,t 1923, 47, 557).— Iron may be precipitated quantita- 
tively from solutions of ferric salts by addition of so-called 
infusible white precipitate (NHjHgCl). The precipitate obtained 
is dense, filters readily, and is easily washed; on ignition, it leaves 
a residue of ferric oxide. The method may be used to separate 
iron from manganese. A. R. P. 

Molybdo-manganimetry and its Applications. U. Micro- 
estimation of Iron. Application to Estimation of Iron in 
the Blood. G. FoNTiis and L. Thivollb {SuU. 8oc. Chim. 6wf., 
1923, 5, 325—340; cf. this vol. ii, 264).— The principle of the micro- 
method described is as follows. The iron is reduc^ to the ferrous 
state with copper and phosphoric acid, the phosphomolybdate 
reagent is added, and the blue colour produced is titrated with 
pennanganate. For very small quantities a modification is pre- 
ferred in which the iron is precipitated with nitroso-p-naphthol. 
The precipitate is then ignited and reduced to the metallic state in 
a current of hydrogen. The phosphomolybdate reagent is added 
and the blue colour titrated. For the estimation of iron in blood, 
the iron may be precipitated combined with the haemoglobin by 
picric acid, and the whole ignited. The iron is then r^uced to 
the metallic state and estimated as above. Alternatively, the 
organic matter may be destroyed by heating with sulphuric and 
nitric acids. The mean error by these methods is 2 — 3%. 

W. 0. K. 

The Molyhdo-masganimetric Micro-estimation of Iron. 

Georges FoiTTis and Lucibn Thiyolle {BnU. Soc. chim., 1923, 
[iv], 33, 844 — 849; cf. this vol., ii, 581).— Two methods are pro- 
posed. First, a ferric salt is reduced to the ferrous state by means of 
metallic copper in the presence of phosphoric acid, and the copper in 
the filtrate estimated as previously described {loc. cit.). In the second 
method, the iron is precipitated by means of nitroso-p-naphthol, 
incmerated to the oxide, reduced to the metallic state, and estimated 
3-8 in the case of copper. The second metliod is inapplicable in 
the presence of copper or cobalt, but small amounts of phosphates 
Qo not interfere. H. H. 
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X>initrosoresorcuioI as a Recent for ths Estimation 
Cobalt in the Presence of Nickel and other Metals of the Iron 
Group. W. R. Orndorfp and M. L. Nichols {J. Ohem , 
8oe., 1923, 45, 1439— 1444).— When an aqueous scJution of dinitroso. 
resorcinol is added to a solution of cobalt sulphate or chloride, a 
brownish-red precipitate is formed, which, when has the 
competition (CjHjO^NglgCo. This can be collected in a Gooch 
crucible and dried to constant weight at 125—130°, when it has the 
composition given above ; at 160 — 161°, the compound decomposes, 
The quantitative precipitation is effected as follows. A solution 
containing about 0'03 g. of cobalt sulphate or chloride is diluted 
to 50 c.c. and 1 c.c. of hydrochloric acid {d M7) added. This is 
warmed and 300 c.c. of a hot aqueous solution of dinitrosoresorcinol 
(1 g. per litre) are added. A deep red colour but no precipitate is 
produced. Then, whilst the mixture is stirred, 10 c.c, of a solution 
of sodium acetate (10 g. of crystallised salt in 100 c.c. of water) 
are added slowly. A colloidal precipitate is formed ; the solution 
is digested for fifteen minutes over a flame and stirred once after 
five minutes* heating. A voluminous, brownish-red precipitate is 
formed which settles after a short time, leaving a clear, reddish- 
yellow solution. The precipitate is filtered, with gentle suction, 
in a Gooch crucible, washed with 0*5— 1*0% hydrochloric acid until 
the filtrate is colourless, and dried at 125 — 130° until of constant 
weight. This requires about two hours. The results are accurate 
to about ±1%. In the presence of small quantities of nickel, 
cobalt is estimated as follows. The cobalt is pi^ipitsted aa 
above and allowed to settle *, the clear supernatant liquid is then 
decanted through a weighed Gooch crucible. A very small amount 
of precipitate collects on the filter, which is washed with 50 c.c. of 
0‘085iV -hydrochloric acid. This same acid is then transferred to 
the precipitate in the beaker and the whole digested for thirty 
minutes over a low flame. The precipitate is then filtered through 
the same Gooch crucible and thoroughly washed with 0*5— 1'0% 
hydrochloric acid and the estimation completed as de^ribed above. 
Neither zinc nor manganese forms a precipitate with dinitroso- 
resorcinol, and experiment shows that in the presence of relatively 
large quantities of these metals cobalt may be estimated by the 
method as originally described. Copper is precipitated to some 
extent by dinitrosoresorcinol, and the precipitate is not dissolved 
by digesting with hydrochloric acid, so that to estimate cobalt if 
copper is present the latter element must be removed first. This 
is accomplished as follows. The solution containing 0‘0200 g. o 
cohalt and 0*06 g. of copper is acidified with sulphuric acid and 
electrolysed to remove the copper, then neutrali^ with 1 : l-am- 
monium hydroxide and 1 c.c. of hydrochloric acid {d 1‘17) weed. 
The cobalt is estimated as before. Iron forms a green precipiW 
with dinitrosoresorcinol which is not dissolved by digesting 
hydrochloric acid. To estimate cobalt in the presence of iron, tne 
solution is treated with 5 c.c. of hydrochloric acid (a 1 17) ^ 
evaporated to 25 c.c., and extracted with e^er, which , 
moat of the iron. The aqueous solution is boiled to remove e 
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ai^ 4^ted with dilate ammonia to precipitate the iron^ the pre- 
cipitate » diasdved in acid and repr^pitoted, and the combined 
filtrates are evaporated to 50 o.o., neutralised with dilute hydro* 
chloric acid, 1 o.o. of hydrochloric acid (d M7) is added, and the 
cobalt estimated as before. J. F. S. 


Kew Volumetric Method for the Estimation of Niclcel. 
G. Sfaco and R, Rifan {Bui. ^oc. Cluj, 1922, 1, 325—331: 
from Chm. Zenir,, 1923, ii, 380).— The method depends on the 
action of potassium or ammonium thiocyanate on nickel salts in 
the presence of pyridine, whereby the nickel is precipitated as a blue 
compound, [Ni(CgNH5)4](CNS)2. The excess or thiocyanate may be 
determined volumetrically by standard silver nitrate solution. A 
good agreement is shown with electrolytic estimations. G. W. R, 


New Gravimetric Method lor the Estimation of Nickel and 
Thiocyanates. G. Spacp {Bui i^oc. Cluj, 1922, 1. 314— 
320; fiom Chem. Zentr., 1923, ii, 3^ ; cf. preceding abstract).— The 
method is baaed on the reaction of nickel salts with ammonium 
thiocyanate in the presence of pjnidine. The complex nickel 
pyriine thiocyanate, [Ni{C5NH5)4](CNS)a, is washed with 5% 
aqueous pyridine solution and after ignition weighed as nickel oxide. 
In the estimation of thiocyanate by the reverse method, a portion 
of the nickel forms a soluble blue compound, according to the equa- 
tion 2NH4CNS + 6C.NHjj + 2NiS04 -f 2H2O = [Ni(C^g)J(CNS)2 
(precipitate) + [Nj(ir20)JCjNH5)j]S04 ' {soluble compound) 
+(^4)2804. G. W. R. 


The Analytical Value of the Molybdenum-blue ''Reaction. 

P. Feiol {Chm. Ztg., 1923, 47, 561).— The solution used for the 
test for tin described by Hiittig (this vol., ii, 437) has a distinctly 
oxidising effect on stannous chloride solutions owing to the presence, 
of nitrates. The most sensitive solution for carrying out the test 
is made by dissolving 1 g. of molybdenum trioxide in a little sodium 
hydroxide solution, acidifying with hydrochloric acid, and diluting 
to ^ c.c. The test may be made very sensitive by shaking the 
solution with a little amyl alcohol, which extracts the blue compound, 
giving a blue upper layer (cf. Feigl and Neuber, this vol., ii, 508). 
The blue colour is more stable in the presence of phosphoric or 
arsenic acid ; the actual blue compound appears to a derivative 
of molybdenum pentahydroxide, possibly the mdybdate, in a 
colloidal form. In support of this, it is shown that the best con- 
ditions for the formation of the colour are a low acidity, absence 
of neutral salts, and a low temperature. A. R. P. 

Detection of Small Quantities of Antimony and Bismuth in 
Biological jLiquids. Caille and E. Vibl {Compt. rend., 1923, 
176, 1759 — 17d 1). — ^Tho reaction recently described (this vol., 
ii, 443) for the detection of alkaloids by the precipitation of their 
iodoantimonates by means of a potassium iodide-antimonious 
chloride ret^nt may be used conversely for the detection of small 
amounts of antimony. The moat satisfactory reagent for this 
purpose contains 1 g. of antipyrine and 2 g. of potassium iodide in 
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80 c.o. of water. This reagent is stable and can be kept indefimtely. 
It gives a golden-yellow precipitate with an antoony solution to 
wMch one-fifth of its volume of hydrochloric acid has ^n added, 
and as little as 0’025 mg. of antimony can be detec^ m t^s way 
By using it as a microchemical reaction the sensibility is mis^ 
to 1 in 200,000. Under similar conditions, bismuth giv^ a bnck- 
red precipitate. To apply the reaction for the detection of antimony 
and bismuth in biological fluids, the samples must be f ^ f rom 
blood and other organic matter by ignition and subsequent soiunon 
of the ash in nitric acid, followed by evaporation to dryness. Ihe 
white ash is then dissolved in hydrochloric acid and the^gent 
added. 


Combustion of Methane in the Presence of Glowi^ 
Platinum. J. W. Whitaker (FweiE, 1923, 2, 201— 202).~-In 
estimating methane in mine gases by slowly burning it in conto 
with a heated platinum spiral, the latter must be rais^ to a white 
heat and the gas exposed to the action of it for three to four minutes, 
otherwise the methane is not completely oxi^s^. Such incomplete ‘ 
oxidation may be recognised by the value of OfA obtained (C, con- 
traction in volume after combustion; A, amount of subsequent 
absorption in potassium hydroxide solution), which in place of the 
theoretical value 2-0 may approach 4-1 or more. In such oas^, 
the gas should be re-exposed to the action of the hot wire, and this 
treatment repeated until the ratio total G/total .4 is very nearly 
The results obtained are usually slightly a ^ 

explosion analysis (cf. Hansen and Nielsen, 115), i. W. 

Analysis of Gas Mixtures containing Methyl ^on^. 
Ralph H. McKee and Stephen P. Burke {Ind. Ert ^^ CAew., ms , 
15 578— 579).— In estimating methyl chloride in mixtures containi^ 
other components soluble in organic solvents, the ^etic acid 
absorption method (Allison and Meighan, A., 1919, u, 527) is supple- 
mented by burning the gas mixture, in a measured excess of oxyp, 
over a strong solution of potassium hydroxide in a combustion 
pipette. The alkaline solution and washings are filte^ to remove, 
L mercurous oxide, the small amount of mercury winch goes into 
solution during the combustion, the filtrate is neutralised, and the 
chloride in it Estimated. The quantity of methyl chlonde found 
can be checked by the volume of oxygen consumed, if the nature 
and amount of any other combustible componente are known, a 
discrepancy between the two results indicates the presence ^ a 
higher chlorinated compound or of some combustible gas not ^en 
into consideration. The experimental error is less than 0*7 /o- 
ethylene is present, its volume may be estimat^ 
by shaking with bromine water under standard conations, tne 
amount of methyl chloride reacting with the brominetog mpF^- 
ciable. ri 

ExaminaUon of Methyl Alcohol. Fre<I“e“?y 
rence M Impurities acting on Potassium Iodide and lo^. 
aLl on PotLsium Permanganate. F. Eichabd (J. 

Chim., 1923, [vii], 27, 456-^58),— Although oommerciaUy pure 
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methyl alcohol should gire no iodofonn with potassium iodide, 
iodine, and sodium hydroxide (absence of acetone, etc.) and shonld 
not within fifteen minutes discharge the violet coloration produced 
by one drop of .S^/10*permanganate, it is difficult to find since the 
war sample which respond to these tests, and amounts of acetone 
varying from 4 to 37 g. per litre have been found in various specimens 
of mewyl alcohol examined. 6. F. M. 

Estimation of Phenols in Blood. Norbis W. Rakestbaw 
(/. Bid, Ohem.t 1923, 56, 109—119). — ^The method is a modification 
of that of Folin and Denis (A., 1912, ii, 1011 ; cf. also Pelkan, A., 
1922, ii, 399) and is applicable to tungstic acid blood filtrates. Uric 
acid is precipitated by the addition of zinc chloride and sodium 
carbonate according to Morris and McLeod’s method (A., 1922, 
ii, 328), and is separated by centrifuging or filtering. Free phenols 
are then estimate colorimetrically in the filtrate, using a phospho- 
tungstic-phosphomolybdic reagent (phenol reagent) and employing 
phenol as a standard ; conjugated phenols are given by the difference 
between this result and one obtained after hydrolysis with hydro- 
chloric acid. The precipitate may be used for the estimation of 
uric acid. E. S. 

The Detection of Ethylenic Derivatives in Official Anaesthetic 
Ether. F. Richard {J. Pham. Chim,, 1923, [vii], 27, 448-^5). 
—The mercurial reagent for the detection of ethylenic compounds 
in ether, specified by the French codex and consisting of a mixture 
of a solution of mercuric chloride and a . solution of potassium 
hydrogen carbonate is very unsatisfactory, as it is very unstable 
and forms an opalescent or cloudy solution even before it can be 
used, such opalescence being readily mistaken for that produced 
by ethylenic derivatives. A more satisfactory reagent is that 
recommended by Denig^ prepared by dissolving 50 g. of mercuric 
oxide in a mixture of 200 c.c. of concentrated sulphuric acid and 
1,000 c.e. of water. On shaking this reagent with an’ equal volume 
of ether and setting aside for one hour no opalescence should be 
produced in the aqueous layer. In presence of ethylenic derivatives, 
a white opalescence passing eventually into a yeUow precipitate is 
obtained. G. F. M. 

Investigation of Abnormal Components of Urine : Dex- 
trose. I. G. Inohilleei {BoU. Chim, Farm,, 1923, 62, 225— 
227).~Fehling’8 solution is reduced by creatine, creatinine, uric 
acid, asparagine, theobromine, caffeine, the urine of patients under- 
going “ salvarsan ” treatment, etc. In none of these cases, how- 
ever, is reduction observed if the sodium hydroxide of the Fehling’s 
solution is replaced by sodium carbonate and the Rochelle salt by 
sodium citrate, the reagent being then specific for dextrose. The 
reagent, which is stable towards light and is stored as a single 
solution, is prepared by dissolving 185 g. of crystallised sodium 
carbonate and 160 g. of sodium citrate in about 500 c.c. of water, 
the solution being heated, cooled, and filtered ; 16 g. of crystallised 
copper sulphate are dissolved in water in the original vessel and the 
solutions mixed and made up to 1000 c.c. 
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Two 0 . 0 . of the urine is heated to boiling with c.c. of the 
reagent in a test-tube. Excepting with a large proportion of 
dextrose, when cuprous oxide is precipitated at once, it is necessary 
to leave the liquid to cool or to rub the sides of the tube with a 
glass rod. The precipitate or turbidity obtained in presence of 
dextrose is orange-yellow and readily visible in artificial light. In 
cases of pronounc^ uricflemia, the treated urine develops a pre. 
cipitate or turbidity of the colour of Turnbull ’s blue if left over- 
night ; thus, the reagent serves also for the detection of uric acid. 

T, H. P. 

Estimation of Starch Content in the Presence of Interfering 
Polysaccharides. George Pelham Walton and Maynb R. Coe 
(J. Aqric. 1923, 12, 995— 1006).— The estimation of the stareh 
content of certain materials by a diastase method is rendered 
impossible by the presence of mucilages, pectins, and similar 
carbohydrates . In the method proposed, the material is successively 
extract^ on a filter with ethyl ether, 25 — 35% ethyl alcohol, 
95% ethyl alcohol, and finally ether. The material is then 
gelatinised by boiling with water, and the starch converted by 
digestion with malt extract. The interfering polysaccharides are 
precipitated with 60% ethyl alcohol, and after filtration and 
removal of alcohol from the filtrate by evaporation the starch con- 
version -products are hydrolysed by (hlute hydrochloric acid. The 
resulting solution is defecat^ by addition of phosphotungstic acid 
and the dextrose estimated gravimetrically by copper reduction. 

G. W. R. 

A New Titrimetric Method for Estimating Formic Acid. 
L. Utkin-Ljhbovzov (BiocUm, Z., 1923, 138, 205—208).— For 
the estimation of formic acid in distillates from urine, tissues, and 
culture media, existing methods were found to be unsatisfactory. 
A titrimetric modification of the gravimetric Skala raethod was 
adopted. The mercurous chloride formed by reduction of the 
mercuric salt by the formic acid, as in the Skala method, is filtered 
from the acidified solution, washed and oxidised with a known 
excess of 0T.^-iodine, in the presence of 10% potassium iodide. 
The excess of iodine is estimated by back titration with O b, 
0'02-, or O’OlA’-thiMulphate, according to the amount of formic 
acid present. Cmnparison with other methods of estimation 
gives good results. J. P- 

Estimation of Acetic Anhydride. G. 0. Spencer (J. 

Off. Afifric. CAem., 1923, 6, 493-497).— 0'3— 0*4 G. of the acetic 
anhydride is weighed out in a stoppered capsule, which is then 
transferred to and opened in a 100 c.c. stoppered Erienmeyer flask 
containing a cooled mixture of 15 c.c. chloroform and 1 c.c. of 
aniline. The flask is immediately stoppered, well shaken, and 
placed in a refrigerator for not less than an hour. The mixture is 
washed into a 125 c.c. Squibb separating funnel containing 15 c.c 
of 10% sulphuric acid and 15 c.c. of water. Ten c.c. of chloroform 
are u^ for the transference. The chloroform layer is drawn 
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off into a second separating funnel containing 15 c.c. of water; 
shaken, and ihe ohloifmorm layer drawn oS into a flask. A further 
10 o.c. of chlorofonn are addra to the liquid in the flrst separating 
fuimeli shaken, and drawn off into the second funnel, shaken, and 
drawn of into the flask. The chloroform washings are repeated 
ffith 7 O.C. of chloroform. The united chloroform extracts are 
evaporated nearly to dryness, and the remaining chloroform 
is removed with an air blast. Ten c.c. of 10% sulphuric are added 
to the residual crystals and evaporated on a water-bath to about half 
the volume. Ten c.c. of water are added, and the evaporation is 
repeated. The acetanilide must be thoroughly hydrolysed, but 
the add must not become sufficiently concentrated to aecompose 
the aniline sulphate. The residue is dissolved in 60 c.c. of water, 
5 c.c. 0^ concentrated hydrochloric acid are added, and the liquid 
is titrated with potassium bromide-bromate solution until a slight 
permanent yellow coloration is obtained. The bromide-bromate 
can be made with the requisite amounts of the two substances or 
by dissolving 13'3 c.c. [40 g.] of bromine in a solution of 28 g. of 
potassium hydroxide which is subsequently boiled. The accuracy 
of the method is 1%. A. G. P. 

Micro-estimation of the Volatile Acidity of Wines. Ph. 
MAiiVEZDf {BulL Soc. chim.f 1923, [ivj, 33, 849 — 852). — ^The wine 
under examination is distilled with or without the addition of 
tartaric acid and the distillate is titrated with .^/lOO-sodium 
hydroxide, using phenolphthalein as indicator. The former method 
gives the total volatile acid, the latter the free volatile acid. 

H. H. 

Estimation of Mucic Acid. E. 0. Whittiee (J. Awer. Chem. 
Soc.j 1923; 45, 1391 — 1397). — Mucic acid may be estimated in acid 
solution by oxidation with an excess of standard potassium perman- 
ganate solution at the boiling temperature, followed by a back 
titration with standard oxalic acid solution and the standard 
permanganate solution. The same method may be applied to 
tartaric acid and to racemic acid. A mixture of oxalic and mucic 
acids may be precipitated quantitatively as calcium salts, the whole 
filtered, dissolved in sulphuric acid, and the acids estimated in the 
presence of each other by first titrating the oxalic acid at 50'' with 
standard permanganate and then applying the above method for 
mucic acid. Tartaric and racemic acids cannot be titrated with 
any degree of accuracy in the same solution with oxalic acid. 
Other combinations of organic adds could in all probability be 
estimated by this method. The fact that the relationships between 
these dibasic oxy-acids and potassium permanganate are not 
Btoicheiometric under the conditions employed is ^own to be due 
to the production of formic acid, which is further oxidised only to 
a slight extent under the conditions of the titrations. J. F. S. 

The Cryoscopy of Milk. E. M. Bailey (J. Assoc. Off. Agric. 
Ohm., 1923, 6, 429—434), — The depression of the freesing point 
of milk increas^ r^ularly with the acidity, the Increase approxi- 
mating closely to 0’(X)3'’ per 0*01% acidity. Correction for acidity, 
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outside the range of "normal” milks, should be appUed when 

cyosoopicmethodsareusedtodetectaddedwatermmjik. A.U.F, 

EstimationoiFatinMilk. A.ZBGAandLiiiiZBQA(Cfem.%, 
1923 47 405).— Kve c.o. of milk. 2 o.o. of a weakly ^oniacal 
solution of ammonium citrate (d r036— I'O^), and 10 c.o. of a 
mixture of 55 parts of ether and 45 parts of alcohol are sucoe^wly 
introduced into a graduated tube sealed at one end and of 20- 
25 0 0 capacity. The tube is corked and the contente are mixed 
by agitation. The milk dissolves and on kwpmg the contents 
separlte into two layers. The volume of the ether-alcohol 
lawr is read off and 1—2 c.c. are removed with a pipette, evapor- 
af^, dried, and the fat weighed. The temperature of the hqiu4 
should not be below 20“ when they are mix^ or solution of the 
milk will not be complete. The graduated tubes are easily cleaned 
with water and need not be dried before use. H. ij. K. 

Estimation of Formaldehyde in Pa^orm^deh;^ P. 

Bobgstbom and W. G. Hobsch (J. ^mer. Chem. Soc., 1923, 

1493 1497 ) ^Xhe iodometric method for the estimation oi lormaloe- 

hyde in parafonnaldehyde (Romijn, A., 1897. ^ 166), ^ on the 

equation CH,0+I,+30H-=H-C0r+2I-+2H,0 ; the peroxide 

method (Blank and Finkenbeiner, A., 1899, n, 188), consisting in 
the oxidation of formaldehyde to formic acid by means of hvdregen 
peroxide in alkaUne solution, and titration of the exc^ of atoh ; 
the neutral sulphite method (Doby, 

20 , 353), depending on the reaction HgOH-CUaU+JN^a- 
ClixOH’SO^a-hNaOH ; and the oxidation of paraformaldehyde 
bv means of potassium dichromate or potassium pemai^anate 
in hot sulphuric aeid solution, and estimation of the carbon tode 
evolved (Messinger, A., 1889, 80), all give results m substan^al 
agreement with the figures obtained by the estnnation of carbra 
and hydrogen in the Liebig combustion apparatus, but the faxed 
alkali method (Smith, A„ 1899, u, 188). ba^ 
2 CHo 0 +Na 0 H=Me 0 H+H-C 02 Na, gives results a^ut 0 8/p 
The W reaction may also occur if, when usi^ the peroxide or 
iodometric methods, the hydrogen peroxide or iodine is not added 
sufficiently soon after the alkali. 

The Lautenschlager Process for the Ertimation of JUite- 
hydes. L. Eosenthaleb and K. Sbileb (Z. an^. Chm., }Vii, 
02 385 — 388) — ^The estimation of piperonal and of vanillin y 
La’utenschlager’s process {Arch. Pharm., 1918, 256, 81), 
condensation of the aldehyde and hydrMine to form “ 
followed by iodometric estimation of 

found to give results that were much too low No l^etter ws™ 
were obtatoed by effecting the condensation with sdp^te 

and determining the liberated acid alkahmetncally > n^t^ ^ 
the results were high. ' ' ’ 

The Error in the Urea-Hypobionute 
Mabooschbs and Hbinbich Rose {Bux^. Z-, 1923, 

501) —The cause of the nitrogen deficit in the hypobromite 
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for the ijstimation of urea has been studied ; the main error is not 
due to%e solubility of the nitrogen in the hypobromite solution, 
to oxide formation, or to formation of cyanate, but is due to un- 
decomj^ed urea. The authors' alkalimetric hypobromite method 
(this ii, 348) being carried out in warm solution overcomes the 
difficulty. H. K. 


Egt&iation of Urea alone and in the Presence of Gyanamide 
by Means of Urease. E. J, Fox and W. J. Gbldabd (/nd. Eng. 
Ohm., 1923, 15, 743 — 745). — An accurate and direct method is 
given for the estimation of urea, based on its conversion into 
ammonium carbonate by the action of urease and the sub- 
sequent titration of the ammonia. The velocity of the reaction 
is nearly doubled for each 10“ rise of temperature between 10“ 
and 60“, and the activity of the enzyme is destroyed at 80®. Experi- 
ments were carried out to determine the safe limits as to time of 
digestion and concentration of urea and urease. Most salts have 
a depressing effect on the action of the urease, and those of barium 
and calcium must be removed. Details are given of the methods 
of estimating urea alone and in presence of cyanamide and phos- 
phates. The method appears to be of quite general application. 

H. C. R. 


Alnicrocheinical Method of Estimating Hydrocyanic Acid. 

L. BbsENTHALEB and K. Seiler {Z. anal Chem., 1923, 62, 38^ 
38&).— Hydrocyanic acid in small quantities in very dilute solution 
may be estimated by titration with iodine under the following 
conditions : the solution is placed in a small flask with a narrow 
neck and treated with a measured amount of a saturated solution 
of calcium carbonate, 2 to 3 c.c. of light petroleum are added, and 
the liquid is titrated with N j 1000 -iodine until a faint pcrman#nt 
brown colour is observed in the petroleum layer w^hich should 
extend up the neck of the flask, One c.c. of the iodine solution 
corresponds with 0-0135 mg. of hydrocyanic acid. A, R. P. 


The lodometric Estimation of Small Quantities of Cyanides 
and Thiocyanates. E. Schulek {Z. anal. Chm., 1923, 62, 
337—342). — The cyanogen group in cyanides and thiocyanates is 
completely converted into cyanogen bromide by treatment with 
bromine in slightly acid solution, and the bromide may be estim- 
Jted iodometrically. The process is carried out as follows : 50 c.c. 
d a solution containing 0*1 to 40'0 mg. of hydrocyanic acid or 
H'S to 90*0 mg. of thiocyanic acid are treated with 5 c.c. of 20% 
phosphoric acid and a slight excess of bromine ; 30 to 40 drops of 
^ 5% solution of phenol are added, and the mixture is left for 
fifteen minutes in the dark. 0*5 G. of potassium iodide is dropped 
|Dto the solution, and, after half an hour in the dark, the liberated 
iodine is titrated with thiosulphate. Half the molecular weight 
of either of the acids under examination is the equivalent weight in 
process. If it is desired to estimate each acid in the presence 
w the other, the solution is first distilled with 1 g. of crystallised 
boric acid, which decomposes cyanides only. The distillate is 
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collected in weak sodium hydroxide solution and the cytd^^con- 

tent oi this is determined as described above, the 

being estimated similarly in the residue in the distillatioSli^. 

Detection of Quinine in I^resence oi Antipyrine andjpy]^axn- 
idone. Domekioo Ganassibi {BoU. CUm, Farm,, 1®, 62, 
321— 322).— The red coloration given by chlorine water and ammonia 
with a mixtuie of quinine and antipyrine is obtained only when 
these two substances are present in about equal proportions. The 
disturbing efiect product by small quantities of antipyrine or 
pyramidone on the colour reactions of quinine may be obviated 
by treating the residue of the ethereal extract several times with 
cold water, which dissolves the antipyrine and pyramidone almost 
completely and leaves nearly pure quinine. T. H. P. 

An Unambiguous Macro- and Micro-chemical Test for 
Histidine in Pi^ein. Hi:bmabb Brunswick (Z. phyml, CMm,, 
1923, 12 ' 7 , 268 — 277), — The diazo^reaction is given both by histidine 
and by tyrosine, so that if the latter is present, as shown by a 
positive Millon’s reaction, a modification is necessary in testing 
for histidine. The substance should first be nitrated by warming 
with dilute nitric acid (20 — 50%) and then made all^iin^ with 
sodium carbonate. Tyrosine no longer gives the diazo-relction, 
so that, under these conditions, this test is specific for hi^kiine. 
It may be applied quantitatively, using a colorimeter, or micrc- 
chemically, on a microscope slide. W. 0. K. 

Rapid Method for Estimating Theobromum in Cocoa. 

TmoN Ugaetk {J. Pharm. Chim., 1923, [vii], 27, 420-423).— The 
c^a is heated in a dry Kjeldahl digestion fiask until the theo- 
blbmine is sublimed and the cocoa completely carbonised. The 
theobromine is extracted with hot water, filtered, and the filtrate 
evaporated to dryness on the water-bath. The residue is purified 
by extraction with absolute alcohol, treated with aqueous ammonia, 
and dissolved in chloroform. The chloroform solution is filtered 
and evaporated to dryness, the residue extracted three times rith 
3 c.c. of hot water, filtered, and the filtrate evaporated to dryness on 
a watch glass, dried at 100 — 105°, and weighed. The whole estim- 
ation takes about two and a half hours. The percentage of theo- 
bromine in various samples of commercial cocoa varied from 045% 
to 1T7%. H. C. R 

A New Optical Instrument for the Estimation of Hasmo- 
^obin. H. S. Newcomer (J. Biol. Chm., 1923, 55, 669—574).-- 
The instrument is a modified Duboscq colorimeter. Tor tee 
estimation of haemoglobin, the whole blood is mixed with l/o 
hydrochloric acid and the solution of acid hamatin thus obtainea 
compared with a standardised yellow glass (cf. A., 1919, ii, 179) 
whi^ k incorporated in one of the plungers of the haemoglobmo 
meter. The instrument is calibrated to read percentage of haeffio 
globin. 
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Refn^on E^valents of tons and the Structure of 
poundJRms. Jael A. Wasastjerita {8oc. Sd, Fmnka vom. 

1923, 1, No. 37, 1—7).— From previously published 
data (A,, 1922, ii, 1 , 2 , 491), the author has calculated the ionic 
refractivities of several uni- and bi-valent ions. The following 
new values are recorded: F'^2'20; Mg"==0'44; 0''=4 06; S"= 
15-0; Br'=ll'84; I' =: 18-47; the atomic refractivities of the 
inert gases have also been calculated and the values Ne=l- 01 , 
A=4*23, Kr=:6*42, and X=10*^ obtained. It is shown that 
Cuthbertson’s rule, which connects the atomic refractivity with 
the atomic weight of gaseous elements, is approximately followed 
by the ions of the alkali and alkaline-earth metals and also by the 
halogen-ions. But in the latter case the refraction equivalent 
increases rather more slowly than is required by Cuthertson’s rule. 
The constitution of compound ions, such as NO 3 ', SO 4 ", CO 3 ", 

has been discussed in connexion with the refraction values of these 
ions. The values calculated for these ions on the basis of the 
accept^ structure of the ions are found to be of much the expected 
dimenjjions. It is shown that in the determination of constitution 
of inorganic ions, the interaction between the central sustaining 
ion and the electron systems of the surrounding ions is a matter 
which in all probability cannot be neglected generally. J, F, S, 

Radii of Ions. Jabl A, Wasastjiubka {Soc. Sci. Fennica Com, 
Phys.-McU., 1923, 1, No. 38, 1—25).— A theoretical paper in whi^ 
the oonnexion between ionic radii and refraction equivalents 
discussed. The ionic radii of the metals of the alkalis and alkaline, 
earths, and of the halogens and members of the oxygen group, 
hare been calculated from the refraction equivalents previously 
obtained (cf. preceding abstract). The values of the ionic radii 
thus obtained are discussed and compared with similar values 
found by Bragg (A., 1920, ii, 537), by Fajans and Herzfeld (A., 1920, 
ii, 174), and by Grimm (A., 1922, ii, 127). J. F. 8 . 

the Optical Constants of certain Lupiids for Short Electric 
Waves. J. D. Tear [Physical Pev., 1923, 21, 611— 622).— Tl^ 
refractive indices of water, glycerol, methyl alcohol, and ethyl 
alcohol for short electric waves, A 4 to 27 mm., have been compute 
from measured values of absorption and reflection coefflcients, 
values also being obtained by utilising the phenomenon of 
iuterference m thin films. The values of n for A. 0-42 cm. and 
^2-7 cm., respectively, are abstracted as follows: Ethyl al(X)hol, 
■ ^,2*27; methyl alcohol, 2-10, 3-3; glycerol, 1-98, 2-53; water, 
‘•33,8-45. A,A.E. 

^petrochemical Investigations : [Unsaturated y-LacUmes, 
Jydroxy-aldehydes, Hydroxy-ketones and Acetals]. K. von 

^UWEBS [with H. WissEBACUj (J^cr,, 1923, 56, [B], 1672-1682).- 
VOL exxiv. ii, 22 
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From a conaideration o£ t^e molecular refractive and^^isive 
powers of the iflomeric and substituted aDgdlioalactOiaee»Sft con- 
olasiotu is drawn that it is possible to distmguish from A%et(me6 
by refraction measurements alone. It is a£o shown that Ay^tones 
show smaller exaltations of molecular refractive power Man do 


the corresponding unsaturated open-chain ketones, wl ^ 

to the general rde that ring-closure tends to diminish exktatiom 
refractive and dispersive power. 

The method of exaltations of molecular refractive and dispersive 
Tpower is also applied to the determination of the structure of 
hydroxy-aldehydes and ketones, and it is claimed that by exercisiiig 
great care in the purification of the compound and the determination 
of its optical constants, it is possible to distmguish between open- 
chain and cyclic structures. For example, the spectrochemical 

^CHM© — CH 

evidence is in favour of the cyclic structure liz* for 

y-hydroxy-valeraldehyde. This tendency to ring formation is 
more marked in the case of hydroxy-aldehydes than with hydioxy- 


Spectrochemical evidence is in favour of the normal stmotiire 
for diphenylaoetaldehyde, and not of the isomeric diphenylvinvl 
alcohol. K H. 


The Doublet Separations of Balmer Lines. J. C. McLbi^nai? 
{Nature, 1923, 112 , 166). — Eesults obtained by the author and 
G. M. Shrum confirm Sommerfeld's theory of the structure of the 
lines of the Balmer series. A. A. £, 


The Secondary Spectrum of Hydrogen under Various 
Excitations. Masamichi Kimuba and Gisabubo NAXAHimA 
{Japan. J. Pkys., 1923, 1, 85— S5).— The authors have examined 
the effects of various modes of excitation on the secondary spectrum 
of hydrogen. The results indicate that lines of the seconds^ 
spectrum between H* and are very sensitive to a variation of 
the mode of excitation, whilst those in the region between Hjj and 
Hy are generally less affected. One group of lines was emitted 
strongly in a fine capillary of a discharge tube, whilst another was 
intense in the wider part of the tube. The intensities of the former 
were much increas^ by the application of a heavy condensed 
discharge or a strong magnetic field, or by increasing the gas pressure. 
In the light emittwi from a glowing cylindrical cathode, lines in 
the r^on A. 6000 to X 5700 were enhanced compared with their 
intensities in the positive column. Lines included between U 5700 
and 6950 were similarly enhanced by the electrodeless discharge. 
Assuming the secondary spectrum to be emitted by molecules, the 
authors consider that lines of the spark type are emitted by ionised 
molecules whilst those of the arc type originate in neutral molecules. 

j.s.aT. 

Tiro Band Spectra and the Electronic Configuration of 
Nitrogen and Carbon Monoxide Molecules. 

Naoaoka ,(i7(13w». J. Phys., 1922, 1, 40 — 57 ).— A comparison of the 
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Kspective band and line spectsra of earb(m monoxide and nitrogea 
oonfiimg^the suggestion of a resemblance in the electronic config^ 
tions of the moieculeB of these gases, derived from measurements 
of other ph^cal constants. The author considers that the fourteen 
electrons associated with the oxygen and carbon atoms in the 
molecule of carbon monoxide, or with two atoms of nitrogen, are 
synm^trically arranged in a face-centred cube, whilst the positive 
nuclei oecupv the centre of the cube and are in rapid motion, and 
give rise to band spectra by reacting on the electrons. Moreover, 
the transition between stationary orbits is ^atlv influenced by 
the molecular motions. The greater complexity of the band lines 
in the spectrum of carbon monoxide is attributable to the asym- 
metry 01 the central nuclei in the molecules of this gas. The con- 
figuration described conforms with results deduced from the 
hinetic theory of gas, on the assumption that two atoms have two 
electrons in common, J, S. G. T. 

Combination Relations and Terms in the Band Spectmm 
of Helimn. A. Ksatzsb {Z, Physik^ 1923, 16, 353— 366).— From 
an analysis of the wave-lengths of the lines contained in the band 
spectrum of helium in the regions AA. 6400, 4546, and 5730 A. aa 
determined by Curtis (A., 1922, ii, 330) the existence of a number 
of combination relations between wave-lengths in the respective 
systems classified by Cfurtis is definitely established. This result 
is in accord with the author’s theory of the emission of band spectra 
and contrary to the conclusion of Curtis on this matter. Ihe 
analysis indicates that the bands AA6400 and 4546 probably 
originate in the same system of electrons, the initial conditions 
)f these, in the two cases, being characterised by different oscillation 
[uantum numbers, the higher number being associated with the 
1546 band. The band . A 5730 A. belongs to a diSerent system, 
iharacterised by the same end-term as that associated with the 
two other bands. The various terms are calculated by a general 
method. It is shown that the moment of inertia of the helium 
molecule about the line joining the electrons with the nucleus is 
extremely small, and certainly leas than 0‘U/2jr. J. S. G, T. 

The Crossed-orbit Model of Helium. Lunwix Silbebstein 
[Mure, 1923, 112, 63; cf. this vol., ii, 400), — An examination of 
eertain regularities observed on application of the spectrum formula 
previously proposed for helium. A. A. E. 

Determination cd Spectroscopic Standard Wavo-Iengths 
in the Short Wave-len^ Region. Sism Kitmab Mitba (Ann. 
Physique, 1923, [ix], 19, 315— 339).— Emj^oying the interferometer 
method devised by Fabry and Perot, the author has determined 
the following wave-lengths in the arc spectrum of copper below 
^2374 A., where standard determinations have hitherto been lack- 
ing: 2369-891. 2303-134, 2276'261, 2242 622, 2218T07, 2189-631, 
^148*897, 2i26’047, and 2112T06A. In addition, the standard 
A 23^*816 m the arc spectrum of tin has been determined. In 
exp^imental values differed from the respective mean 
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values given by less tliau ±0*002 A. and never by more than 
±0-003 A. . J. S. G. T. 

The Mass-spectrum of Copper. F. W. Aston {^(Unre, 
1923, 112, 162). “The masses ascribed by Dempster (this vol., 
ii 640) to the isotopes of copper are improbable, since (a) no caRe 
is yet known of an element of odd atomic number consistmg of more 
than two isotopes, and ( 6 ) except in the case of nitrogen ; mth such 
elements the more abundant of the two constituents, or wth, arc 
of odd atomic weight. By the use of cuprous chloride, the mass- 
spectrum of copper is found to contain lines at 63 and 65, haymg the 
expected intensity ratio of about 2*5 : 1 , and not ^OTOg any 
deviation from the whole-number rule. Dempsters lines are 
possibly due to the presence of zinc as an impurity. A. A. E. 

An Experimental Verification of the Theory of Rdateen 
Rav Spectra, due to a Multiple Atomic Ionisation. A, Dau- 
vnliBR {C(mpt, rend., 1923, 177, 167“169).“'pie spectrum of 
iron shows Hjalmar’s line and the line to two supr- 

ficial electrons of iron, and ^ 9 ), but not the doublet when 
excitation is produced, not by direct bombardment, but by fluores- 
cence (of. this vob, ii, 243, and Wentzel, this vol., u, 24^. 

It. h. 1, 

structure of the Spectrum of the Neutral Molybdenum 
Atom. Miguel A. Catalan {Anal. Fis. Quim., 1923, 21, 213- 
235) —The flame, arc, and spark spectra of molybdenum are coin- 
posed of two classes of lines attributable respectively to the neutral 
and ionised atoms. The lines of the first class, which are fully 
described, consist of three systems of triplets, with lines of inter- 
combination, and five multitriplets with lines of intereombmtion 
between these and the first three systems. A cIom similanty is 
shown between the spectra of chromium and molybdenuim 

U. W. K. 

Regularities in the Arc Spect^ of Ti^uin. C C. 

Kiess and Harriet K. Kibss (J. W^hingUm Aad. Sci., 192^ 

270 275). — The arc spectrum of titanium has been analysed 

with the object of ascertaining the regularities of this spectrum. 
It is shown that two different sets of multiplets of six or seven 
lines occur. These sets have respectively the Merences 1701 
and 216-7 and are similar to the multiplets of the alkalme-ear^h 
metals. There are also multiplets of eleven to thirteen mes mth 
differences 42-0, 62-3, 81-7, and 100-2, simUar to the multipfets o 
manganese, chromium, and molybdenum. The majonty _ 
lines classified belong to King’s cla^s I and . 

although a few belong to the classes III and IV 

39 139). About 10% of the are lines of titanium are thus claM 

Long tables of the classification are given in the paper. J.T- • 

The Absorption Spectrum of Arsenic SulpUde Sols, j 
Boutaeio and M. Vuillatjme sp«. 

261).— The experimental values obtained for the S 

trum of a solution of arsenic trisulphido made by passmg y 8 
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flulphide through a solution of arsenious acid containing 5 g. per 
litre do not seem to be consistent iritb any of the theoretical laws. 
There appears to be an absorption by diffusion which itself accords 
with lUyleigh’s law, but it is accompanied by selective absorption 
which is probably caused by the reflexion of incident rays from the 
surface of the particles. The latter absorption should, therefore, 
vary with the extent of the total surface, diminishing for a constant 
weight of the sulphide when the number of particles decreases with 
conse(iuent increase in their size. This was verified by experiment, 
the absorption curve showing less variation from the theoretical 
value with progressive ripening of the sol. H. J. E. 

Tlie A]}8orption Spectra of the Vapours of Varioos Quinones. 
John Edward Pmvis (T., 1923, 123, 1841—1849). 

Huorescence and Photochemistry. R. Lbvauxant {Cmpt. 
rend., 1923, 177, 398“^!).— An investigation of the photo- 
chemical reduction or oxidation of fluorescent and other dyes, in 
very dilute solutions. Uranine in glycerol solution (0’01%) is 
decolorised under the influence of light, owing to photochemical 
reduction, the colour reappearing on leaving the solution in contact 
with air, but not doing so if air is excluded. More concentrated 
solutions {e.g., 0'2%) are not decolorised in this way. 

This phenomenon is fairly general with dilute solutions of colour- 
ing matters in polyhydroxy-alcohols (ethylene glycol, glycerol, 
erythritol, mannitol) or with solutions also containing neutral 
tartrates, dextrose, etc. Eosin, erythrosin, thiazines, and Meldola’s 
blue show the effect well; but pyronin is much less sensitive. 
Similarly, the reappearance of the colour, on leaving, is observed in 
the case of thiazines, eosin, etc., but is less marked with Rose- 
Bengal and Magdala-red. The reappearance of colour depends to 
some extent on the solvent used and the final colour is not necessarily 
identical with the original one. 

Many acids (acetic, oxalic, lactic, malic, tartaric, citric, etc.) 
play the same part as alcohols. Thus a solution of methylene-blue 
in acetic acid is slowly decolorised, whilst in 0’02% aqueous solutions, 
in presence of oxalic acid, decolorisation is rapid owing to reduction 
of the colouring matter (M) : HgCgO^ 4-M=MH2 + 2 CO 2 . Hydroxyl - 
amine and phenylhydrazine hydrochloride play the same part as 
the above acids. 

Photochemical oxidation may also occur, uranine being oxidised 
in aqueous solution in presence of air, irreversibly, to give a brownish- 
led decomposition product. In absence of air, an aqueous solution 
of uranine is not affected by light. 

bight is supposed to be absorbed by a molecule of the fluorescent 
substance, which is raised to the critical state. Simple reversion 
ffiay occur (with light emission), or the substance, in the highly 
jotive state, may undergo reduction (or oxidation). A non- 
fluorescent substance should be less sensitive to light. In fact, 
wchsin^ tartrazine, malachite -green, and indigo-carmine, in 
glycerol solution, are unaffected by light although indigo carmine 
^ aqueous solution, in presence of oxalic acid, is partly reduced and 
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th« AodMninea, aMiough fluoresoeat, are practically unaffwted by 
BAt, in glycerol solution. The same laiok d gaie^ty appHes to 
rosc^ obtained on the senativeness to heat of solutions of ootouring 
matters of the two types. E- E. T. 

l^osphorescence caused by Active Nitrogen. H. Kbepelea 
(Mure,, 1923, 112, 134; of. Lewis, this vol., ii, 361; Jevons, this 
vol., ii, 451),— A bright green phosphorescence was observed when 
aluminium chloride, freshly prepared from aluminium and chbrine 
in a tube throu^ which nitrogen had been passed, was gradually 
cooled in nitrogen. In the case of aluminium bromide, phosj^ores- 
cence was not observed. The phenomenon is ascribed to the 
activation of some of the nitrogen by the violent reaction of the 
chlorine left in the tube with the aluminium . A. A, E. 

The Concentration ol Luciferin to give a Visible 

Luminescence. E. Newton Habvet {Science, 1923, 57, 601— 
503; cf. A., 1916, i, 628; 1917, i, 366, ii, 436; 1918, i, 89).-0n 
oxidation in presence of luciferase, the light emitted from a solution 
of 1 part of dry Cypridina in 4 X 10® parts of sea-water can just he 
detected by the unassisted eye. This corresponds wi^ a con- 
centration of luciferin between 1 in 4 X 10* and 1 in 4 X 10 . Atten- 
tion is directed to the degree and tenacity of the adsorption on glass 
vessels of substances at such dilution. A. A. E. 

The Molecular Scattering of Light in Benzene, Vapour 
and Liquid. K. R. Ramanathan {Physical Rev., 1923, 112, 
564— 572).--The intensity of the light scattered by benzene, as 
liquid or vapour, at right angles to the incident beam has been 
compared with that scattered by ethyl ether. The re^ts, together 
with the measurements of the degree of polarisation of the Bettered 
li^t, are held to confirm the general vaUdity of Raman s views 
(X, 1922, ii, 603). 

Optical Rotation and Atomic Dimension. D. H. Bratjns 
{Physica, 1923, 3, 69—75).— The optical rotations of chloro*, 
bromo-, iodo*, and fluoro-acetyldextrose, -aoetylcellose, and -acetyl- 
xylose have been compared, and the differences between the specinc 
rotations for the fluoro- and chloro-, chloro- and bromo-, and 
and iodo-corapounds are found to be nearly proporttol w the 
differences in the atomic diameters found by Bragg- The atomic 
dimensions thus form an additive element in the rotation. 

Chemical Abstracts. 


The Kinetics of Photochemical Reactions. P. P. 

(BuU. Amd. 8ci. Russ., 1919, 239-254; of. A., 1915, u, 71^.-A 
mathematical study of reversible, non-reyereible, pBe» 
reversible photochemical reactions under different conditioMw 
11^^^ ^ Chemical Abstracts. 

; KK^o-decomposition of Nitrosyl Chloride. A. ^ 
thm., 1923, 42, 665-674).— The formation and dewAj^a 
0 i hitrosyi chloride in white light has ^n ® u J 

18®, 38®, 48®, 68®, and 78® by the method previously empl P 
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(this voL, il, 237). The results show that the rate ol formation of 
nitrosyl chloride is the tame whether the mixtoie is illtuninated or 
presemd in the dark. The decomposition of nitrosyl chloride 
under the influence of white light is strictly nnimolecular. The 
temperature coefficient of the velocity constant over the range 0*^ to 
78® is unity. J. F. S. 

Spectral Sensitivenesa of Silver Bromide and the Infihience 
ol Adsorbed Snbstances on the Sensitiveness. W. FRiKKS]f< 

bOBGBB {Z. physiJcal Chm,, 1923, 105 , 273— 328).— The photo- 
decomposition of silver bromide has been investigate in respect of 
its dependence on various factors and an attempt is made to explain 
the mechanism of the decom^sition on the basis of the ^antum 
hypothesis and the modem views on crystal structure, "nie view 
of Fajans (A., 1921, ii, 386), that the primary process in the ion 
lattice of the silver bromide consists in the transference of an 
electron from a bromine-ion to a silver-ion with the formation of free 
bromine and silver, is accepted as a working hypothesis. Every 
change in the normal lattice energy (electrical) must affect the 
electron transference and consequently the sensitiveness of the 
silver bromide to a greater or less extent. With the object of 
confirming and extending these views, the photochemical behaviour 
of preparations of silver bromide of variously constituted surface 
have been investigated. The surface has been varied by the adsorp- 
tion of various substances on it. It has been found necessary to 
distinguish between chemical sensitisation, which consists in the 
combination of the liberated bromine by acceptors and so preventing 
it from setting up the reverse reaction with the liberated silver, and 
optical or spectral sensitiveness, which consists in the change of the 
lattice energy brought about by the adsorption of foreign substances 
on the surface. The following cases have been examined. Pure 
silver bromide free from moisture in the presence of mercury vapour^ 
as acceptor has a spectral sensitiveness commencing between 435 
and 410 ft/*. Silver bromide under an excess of silver nitrate solution, 
which is to be regarded as silver bromide coated with silver-ions, 
commences to be sensitive to light at >6^)/*/*, presumably in the 
ultra-red. The bromine acceptor in this case is the silver nitrate 
solution itself. The strong sensitisation here is due to the fact 
that the adsorbed silver-ions, on electrostatic grounds, are more 
active acceptors of electrons than the silver-ions from pure silver 
bromide. Silver bromide under an acid solution of potassinm 
bromine begins to be sensitive to light between 435 and 410 /*/*. In 
this case, the silver bromide is coated with excess of bromine-ions and 
hydrogen-ions, and the bromine acceptors were sulphurous acid 
and phenylpropiolio acid. From silver bromide under alkaline 
solutions, a different type of photosensitive system is produced, for 
here the electron passing to the silver-ion comes, not from the 
bromine-ion, but from the adsorbed hydroxyl- or oxygen-ion. The 
decomposition commences her© at >620fifi, possibly in the ultra- 
red. ‘ The great sensitisation in this case is due to the decomposition 
of the very sensitive silver oxide on the surface. For ail preparations 
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of diver bromide, prepared by any of the methods dat^, the 
decomposition of silver bromide commences between 620 /a/* and 
560 /u/i if silver nuclei are formed. The limiting values of the senai. 
tiveness have been cornered with thermochemical data, whereby 
an explanation of the action of the silver nucleus has been obtained, 
It is pointed out that certain empirical processes used in the 
photographic practice bring about an increas^ sensitiveness of the 
emulsions by means of a modification of the silver bromide gminB. 
These changes are similar to those mentioned above. As a whole 
the results found in the present work with substances free from 
binding materials are con&med by those obtained with emulsions 

J. P. S. * 

Electrostatic Recalculation [on the Photochemical Be- 
haviour of Silver Bromide]. E. F. Herzeelb {Z, physihal. 
Chem.f 1923, 105, 329 — 332). — A mathematical treatment of the 
energy relations of the transference of an electron from a bromine 
ion to a silver-ion in the photo-decomposition of silver bromide, as 
put forward by Frankenburger (cf. preceding abstract). J, F. S. 

Photochemical Reduction of Zinc Sulphide. Andb^ Job 
and Gut Emschwiller {Compt. rend., 1923, 177, 313— 316).-^The 
darkening of zinc sulphide is due to the formation of free zinc. In 
order that a specimen should be sensitive to light, it must be 
phosphorescent and hygroscopic ; it is more sensitive the more these 
conditions are satisfied. The darkening is due to the following 
series of changes. The preparation of the sulphide, involving ignition, 
affords a metastable product. Incident radiation raises the 
metastable molecules to a critical state, and, if the sample be diy, it 
simply emits radiation and reverts to the previous, metastable, 
condition. When, however, it has deliquesced slightly, hydrolysis 
occurs, producing hydrogen sulphide and zinc hydroxide. During 
illumination, a critical molecule of the sulphide reacts with the 
hydroxide, giving zinc and sulphurous acid, which Avith hydrogen 
sulphide affords sulphur, zinc pentathionate also being produced. 
The main products are thus zinc and sulphur. E. E. T. 

Temperature Coefficients of Reactions in Tropical Sun- 
light. Nilratan Dhab (T., 1923, 123, 1856—1861). 

Action of Ultra-violet Light on Diketones. 0. W. Porter, 
H. C. Ramspeboeb, and Cabolyn Steel (J. Amer. Chm. 8oc., 
1923, 45, 1827 — 1830). — Under the influence of ultra-violet light, 
benzil is decomposed at temperatures above 200° into carbon 
monoxide and benzophenone ; diacetyl vapour gives carbon 
monoxide and ethane, but an aqueous solution of diacetyl yields 
acetic acid and acetaldehyde. In dilute alcoholic solution, in the 
absence of air, benzil is partly hydrolysed to benzoic acid and 
benzaldehyde, but part of it is reduced by the alcohol to benzoin. 
In aqueous alcohol, in contact with air, it is converted into benzoic 
acid, which is partly oxidised to salicylic acid. Benzilic acid or its 
decomposition products, namely, benzpinacol in the absence of air, 
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together with benzophenone in the presence of air, are never found 
in exposed solutions of benzil. W. S. N. 

A Method of Phot<^praphuig the Disintegration of Atoms 
and of Testing the Stahuity of Atoms by the Use of High- 
speed Alpha Particles. William D. Habkins and R, W. 
Ryajt {Naluret 1923, 112, 54 — 55).— The h^-speed a-particles 
from thoiium*(7' have been employed in Wi&on's photographic 
method. Collisions showing an a-particle deflection up to 166® 
have been observed, as well as the formation of three branches at 
the point of collision, a characteristic to be expected if the bombarded 
atom disintegrates. A. A. E. 

Secondary ^-Rays produced in a Gas by X-Rays. Piebbs 
Atobb {Compt. nnd., 1923, 177, 169 — 171). — ^A study of secondary 
and tertiary p-rays produced as a result of the incidence of Z-rays 
on various gases diluted with hydrogen (to produce longer rectilinear 
initial p-ray trajectories). In the case of nitrogen, the p-rays have 
an angle of 80—100® (for the most part) with the X-rays. With 
heavier gases {e.g., chlorine), the concentration of secondary rays 
round the perpendicular direction is less marked. A highly ionised 
path is seen to start from the same origin as a g-ray, the direction 
being dUferent. This is due to the less violent loss of a second 
electron (observed with argon, chlorine, and iodine). The speed of 
the tertiary ray so product depends on the nature of the gas, and 
varies only slightly (about a mean value) with the frequency of the 
J-ra^ used. E. E. T. 

Some Cases of Analogous Action of Radiation and Ozone 
on Chemical and Colloidal Reactions. A. Eernait [KoUoid 
2., 1923, 32, 89— 92). —A number of cases are enumerated and 
discussed in which radiation (ultra-violet, a-ray, X-ray) brings 
about the same reaction as treatment with ozoni^ air. 
Sucrose in neutral, acid, or aikaUne solution is inverted when 
subjected to ultra-violet light ; egg-albumin, when expc^ed to the 
radiation from radium, is coagulat^ and ceric hydroxide sols are 
similarly coagulated. These actions are also brought about when 
the substances concerned are treated with ozone or hydrogen 
peroxide. The mechanism of the change is discussed. J. F. S. 

Chemical Action of Penetrating Radium Rays. XV. The 
Dependence of this Action on the Fraction of the Rays ab- 
sorbed. Reduction of Potassium Persulphate. Anton ^ilak 
(VwiofeA., 1923, 44, 35 — 47), — The decomposition, by penetrating 
radium rays, of hydrogen peroxide, in acid, neutral, and alkaline 
f^olution, and of potassium iodide in acid solution, has been measured 
in vessels of various shapes and sizes, using different ray-filtere. 
The conclusion previously drawn (A., 1922, ii, 466, etc.), that the 
action depends on the primary and the y-rays in proportion to 
the number of ion-pairs produced (or producible) by the fractisii of 
these rays absorbed, is now confirmed, as is also the supposition that 
tbe fraction of y- or secondary rays produced from them is of con* 







ii^pa2iAao& (ol> 1^S^» ii* 106) JuSr gonne xto^ .y^ .toe 
jUQOUBt q£ aoUon produced. - - ... , , 

; W^ flimilarly-shaped vessels, (piadniplmtion of the lewtion 
space ii accompanied hy an increase of action by 30—40%, owing 
to aebondary effects. . . 

, in passing from a neutral solution of hj^gen peroxide to one 
oontaming sodium carbonate (present to give a .W/l -solution), the 
deoompo^tion effected solely by the rays is not incre^ in amount. 
]n the reduction of potaMium persulphate, the number of molwm^ 
reduced is of the same order as that of the ion-pairs produced (or 
producible) by the absorbedravs, The decomposition of per^phate 
under these conditions is a direct process, and is not to niter- 
action with hydn^en peroxide formed (cf. Price and A., 

1904, ii, 247). E.E.T. 

f!haT»j«ii Reactions under the Influence ol X-Rays. N. P. 
PasKOV {BvU. Inst, Polytech. Ivanovo-Voznesettek, 1923, 7, 119— 
120).— The chemical action of X-rays on organic compounds is 
very slight as a rule, owing to the fact that the electrons which 
cause such reactions are very readily absorbed. It is su^^ 
that the activity of X-rays could be greatly increased if the radiation 
were generated throughout the mass of the reacting sutetance i such 
a generation of X-rays occurs when the substance is mixed ^th the 
salts of heavy metals and then exposed to the radiation. Thus the 
action of X-rays in diminishing the activity of diastase is increased 
twenty times by adding an insoluble barium salt to the di^tase 
solution; the decomposition of o-nitrobenzyl alcohol is similarly 
affected. Colloidal solutions of platinum, bismuth bytonde, wd 
stannic oxide also have such a sensitising effect. G, A. R. K. 


Carrying-dowu of Poloaium with Bismuth Hydroxide in 
Soda [Sodium Hydroxide] Solution. Eschbr {G<mpt. rend., 
1923 177, 172— 173.— When an acid solution containing bismuth 
and poloidum is treated with an excess of sodium hydroxide, the 
polomum partly remains in solution and is partly adsorbed by the 
bismuth hydroxide precipitated. This distribution of polomum 
between the solid and liquid phases is dependent on the proportion 
existing between the concentrations of bismuth and 
hydroxide, 


Ionisation of Nitr<^an by Electron Impact. H, B. Smyth 
iProe. Roy, Soc., 1923, [A], 104, 121-133).-The method of mv^- 
gatimz ionisation potentials previously used for mercury hM bwn 
unproved and extended to gases. The results obtain^ wi^ 
nitrogen show that the ordinaiy ionisation potential at lb’» yous 
corrwponds with the production of singly chW « 

N,+ : doublychargedatomicion8,N^‘^,areproducedat2^±l Ovou 

^8inglycha^g3atomicion8,N^ at27*7±0-8 volte. These naults 
are interpreted as corresponding with the ’ 

N--t>N^++N(orN-)andNa-^N+-fN+. Thm leads to the yalu« 
of 11 and 18 volte for the first and second ionisation potentiaJs « 
atomic nitrpgen. Purther resuite at higher voltages show 
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Tjdatiaa ol the lelstiTe intenaity of the di&rent types of Jon with 
the voltage. In particular, there ia a very sharp increase in 
proportion of atomic ions b^een 350 and 400 Ttuts, corresponding 
rou^^ with the ^-limit of 375 volte found by Foote and Mohler 
(“Ori^ of Spectra/* 1922, p. 195). It was found possible to 
produce negatively char^ mdecular ions, but only in very small 
quantities. No negativdy charged atomic ions were observe.. 

J. F. S. 

Icuisation Produced by the Hydration of Quinine Sulphate. 

(Btou!) CHAMif! {Gompt. rend,, 1923, 177, 181“184).>— In continu- 
atdcn of previous work, with improved apparatus (cf. this vol., ii, 
115), die author has studied the hydration of quinine sulphate (the 
maxinium hydration correspondme with a hydrate containing 
4'81% of water), using two method, carried out under the same 
conditions : increase of weight and decrease in current ^»as8^ in 
an enclosed space. It is found that the curves of the dimmution of 
the ionisation current (at points near that of saturation) are 
symmetrical with those of weight-increase with respect to the same 
time axis. E. E. T. 

Lnminesconce of Mercury Vapour under the Action of Low- 
velocity Electrons. V. I. Pavlov {BuU. Acad. Sci. Muss., 1918, 
127—1 W). — Under the experimental conditions, the minimum 
E.M.F, necessary for visible luminescence of mercury vapour was 
8-25 volts. A definite amount of electronic energy was found to 
be necessary for the excitation of each line of the lumin^oenoe 
spectrum, the lines at 546 fi{j. and 576-9 — 579*0 ^/x being produced by 
8>25 volte and 11*75 volte, respectively. A minimum volumetric 
density of the electrical energy of the discharge is necessary to start 
visible luminescence. Chemical Abstbaots. 

The Relation between the Visible Luminescence and the 
Ionisation of Mercury Vapour under the Action of Electrons. 

V. I Pavlov {BuU, Acad, Sci. Muss., 1918, 1931— 1954).— The 
increase of the initial ionisation by the action of the field of electrical 
discharge (secondary ionisation) does not present an indispensable 
part of the luminous discharge. It can be totally suppressed, 
without influencing the increase of ionisation in the field of the 
risible luminescence. A variation in the initial ionisation as brought 
about by different means, although necessary to start a visible 
luminescence and anomalously to ionise the gas, is not necessary for 
maintaining the luminosity. A constant mechanism of ionisation 
of a gas may produce a quite different degree of ionisation, after the 
first stage of luminescence is reached, when all ionisers develop a 
far larger efficiency. A working hypothesis concerning the cause of 
the latter phenomenon is developed. Chemical Absteacts. 

The Electrical Conductivity of Molybdenite. A. T. Watee- 
“AN Mev., 1923, 21, 640— 549).— When a current was 

pa«6ed through a stop of molybdenite perpendicularly to ttie 
crystallographio c-axis, the relation where i is the 

current, V the applied E,M,F., T the absolute temperature, and 

22^—2 
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hi and K are constants) was found to be approximatelT valid. 
The value of 6 is generally about 1'6 and of 3000. Two lomis of 
molybdenite, of widely differing conductivity, may possess different 
stniotuies. A. A. £. 

Design and Use of Conductivity Cells for Non-aqneous 
Solutions. J, Livingston E, Morgan and OrivB M. lAWBaBT 
(J. Amer. Ohem, Soc., 1923, 45 , 1692 — 1706).~'A study has been 
made of the errors inherent in the design and use of conductivity 
cells containing non-platinised electrodes, when employed for im- 
iM^ueous solutions, and the following general conclusions have been 
drawn. In order to make accurate electrical conductivity measure- 
ments of dilute non-aqueous solutions, some comparison solution 
other than the very dilute aqueous solutions needed should be used, 
since the latter cannot be kept as free from contamination as the 
non-aqueous solutions which are to be measured. A solution of 
potassium chloride diluted with alcohol is suggested as the most 
convenient comparison solution. The change in resistance with a 
change in frequency from 500 to 1000 cycles has been measured 
throughout a wide range of resistances with a number of different 
cells and types of solutions. The results of Taylor and Acrec 
(A., 1917, ii, 7, 8) have been confirmed, but the difference in resist- 
ance for small electrodes does not decrease continuously with an 
increase in resistance, but passes through a minimum between 
5,000 and 10,000 ohms. There is not, as Taylor and Acr^ state, a 
minimum resistance above which a cell may be used with accuracy, 
but an optimum range which may or may not give results sufficiently 
accurate, depending on the accuracy required and the size of the 
electrodes, since as the size of the electrodes increases, the range 
and possible accuracy within the range increase. So choosing the 
cells that the resistance in them is large is not equivalent experi- 
mentally to increasing the size of the electrodes. Cells are designed 
with the aid of Washburn’s equations (A., 1917, ii, 10), which do 
not change in resistance with a change in frequency and which with 
the Washburn type A cell cover the range from 2 x 10"® to 2 x 10“^ 
reciprocal ohms. The method of cleansing and drying the electrodes 
has been found to be of far greater importance than any of the other 
factors involved, the errors from this source alone often being as 
high as 2 — 3%. The usual method of cleansing and drying seemed 
to make the cell, filled with its solution, not a resistance and a 
capacity, but a voltaic cell which gives the effect of an abnormally 
high resistance, A method is given for cleansing the cells which 
has for its underlying principle the production of two electrodes 
having as nearly as possible the same contact potential when 
immersed in the same solution ; it involves scrubbing the electrodes 
after an]^ treatment with an acid cleaning mixture and keeping the 
electrodes Short-circuited during all the process of cleaning, drying, 
and. bringing the cell to temperature equilibrium. It is believed 
tfalldk the difference in the potential developed by different electrodes 
"flrhw subjected to the same treatment accounts for the change iii 
■pdiwtauce with a change in the impressed voltage, and for the fact 
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that some observers have not been able to eliminate the change bv 
cleansing them thoroughly whilst others have. The term “ clean 
applied to electrical conductivity cells should be more rigidly defined, 
if comparable values are to be obtained by different workers. 

J. F. S. 


Ionisation Potentials oi Copper and Silver. A. G. Sher- 
stone {Nature, 1923, 112, 100). —Low voltage arcs have been 
obtained in the vapours of copper and silver. For copper, a voltage 
of 7'8 was found ; for silver, the value w^as 6-0 volts, with indications 
of a resonance potential at 31 volts. A. A. E, 


The Hydrogenation Potential of the Alloxantins, Einar 
B iiLMANN and Hakon Lund {Ann. Chim., 1923, [ix], 19, 137—144; 
ef. A., 1921, ii, 372).— Alloxantin being considered as chemically 
analogous to quinhydrone, an attempt was made to use it for electro- 
chemical purposes in a similar manner. In measuring the potentials 
of alloxantin electrodes against hydrogen electrodes, it was found 
practicable to measure the hydrogenation potential of alloxantin 
and .of tetramethylalloxantin. Details of the experimental work 
m given ; the results obtained show for the former substance a 
value of 0’3696 volt and for the latter 0*3657 volt, the measurements 
being made at 18“ and under a hydrogen pressure of 760 mm. The 
influence on the hydrogenation potential of the replacement of 
hydrogen by methyl is greater in the quinhydrone series than for 
the alloxantins, but the authors point out that in the case of 


quinhydrones a transformation of the ring structure is involved. 

H. J. E, 


Critical Potentials of Thallium Vapour. F. L. Mohlkr, 
Paul D. Foote, and A. E. Ruark {Science, 1923, 57, 475 — 477 ; 
cf. A., 1919, ii, 42).~A recalculation of the previous results, the 
1*55 volts collision now being regarded as the first resonance point, 
gives a value of 6*12 volts instead of 7*3 volts as the ionisation 
potential of thallium. This potential has been redetermined by 
Lenard’s method, uith suitable correction of the applied potentials, 
and a weighted mean of 6‘04i0*l volts obtained, in agreement witli 
6-08 volts corresponding with 2pg =49264. A peculiar type of 
resonance potential (0*96 volt, corresponding with the experimental 
figure, 1'07 volts) is noted, the resonance collision not being foliow'ed 
by the emission of the corresponding single-line spectrum; a 
metastable form of thallium is produced. Ionisation potentials of 
aluminium, gallium, indium, and thallium are predicted, respectively, 
as follows: 2ps, 5*960, 5*973, 5*761, 6*082; 2pi 5*946, 5*871, 
5488, 5*120 volts. Resonance potentials are predicted as follows : 
\~~2s :-3129, 3*060, 3*009, 3*269; 2^^— 3d :-4*004, 4*294, 4 06, 
447 volts; 2pg—2pi :-D014, 0*102, 0*273, 0*962 volt. A. A. E. 

Forces at Phase Boundaries. Emil Baur and P, Buechi 
trav. chim., 1923' 42, 656— 664).— The potential differences 
existent at the boundary of two immiscible liquids, such as amyl 
ii^cohol and water, are discussed in connexion with the publish^ 
f^searches of Baur and Kronmann (A., 1917, ii, 231) and Wild 
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ABsTftiis or OHmroH. riitos. 

fthis vol u 631. MeasiwMiieiito of ft mnniier rf oomphoaW 
wlb oontfttaiiig immisoible liquids are dreeribed “d *e potential 
86 t up &t the boundary of immiscible Uquids is evalnated.^^ ^ ^ 

The Electromotive Polarisation rf Plating. A. V. 
Pamtilov (BuU. Inst. Polytech. Imnov^VoiruseMk, 1923, 7 
68— 791— The anodic polarisation of platoum and 
deotredes in normal and deoinormal sulphuno was studied at 
different current densities (0-01 to 0-12 ampere ^^9- 0- 

With the platinum anode, which was a loop of ^ 25 mm. long 
and ^4 mm. in diameter and was kept rotating at 300 to 6TO r.p m, 
the electrode potential rose quickly in the first 
mote slowly, reaching a maximum in ten to twenty i^uto at a 
S^t de^ity of 0-04 to 0-1 ampere, and two and a half to three 
S^at 0-01 ampere. After a short interruption of the polan^ 
current, a difterent potential is observed and ip g^ral the 
nm^^l values obtateed are not constant m djflermit expeniraite, 
although the general character of the cums is the same, ^e* 
n3cal values appear to depend greatly on the previous treat- 
i^t of the electrode under observation (action of oxidismg or 

” With* pkttois^d SrJde the maidmum is atteined more sWy 
and the Lults are more constant; short intermptioiis of the 
current appear to have no effect on the electrode potential. The 
^4ce^^tween the potential of the platmired and the sohd 
^Sis found to be Od to 0-2 volt, not 0-4 to 0-6 as observed by 

siffiShat^S'rosulte are best explained by the inter, 
actfen of toe surface of the electrode with the gas generated m the 
TiTocesa of electrolysis the metal suffering a change from which it 
S^rslnly aCsome time ; the question of whether an oxide o 
platinum or a solid solution of toe gas in platmum “formed is^left 
Open. 

Etectromotive Force Measurements with a ^toated 
P^^um Chloride Bridge or with Concwtration mte 
a Liquid Junction. Geoeok Scatchabd {J. Armr. 

1716 — 1723).— A theoretical paper in d 's ^ho 

K’pr^f Palis and Voshurgh (A., 1918, ii 4M) ha the 
saturated^ potassium chloride bndge acid 

potentials depends on the assumption that by^hlo ^ ^ 
Sution the hSivities of the two ions are *9"®^’ ^y.^riute f« 
and Lewis (A., 1922, ii, 691) de^nds on 
the EMJ. at the two electrodes. An analys^ or ^ 

results indicates that the liquid joj^'^lutions less 

potassium chloride is not more ^ eonoentration fot 

San 0-lJf, but that it increases rapidly ^th ^»n^ 
h^hloric acid. There is some J^ted 

ai^mtion that the liquid junction ^"^g^oonceatra- 

potassium chloride bridge is wmains constant, te* 

If the concentration of electrolyte reruftins oonsran, 
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this ^bstantiatiaa oonoot be extended to solutes in jpenetal. The 
ordinaiy thennodjnamicipnnuiA tor the BM.F. of a oonoentrataon 
cell Trith transport ignores the tran^rt of water. H ^ be taken 
into aeoount, the to^port number mvolred is the true and not the 
Hittorf number. Em^^is is laid on the fact that activity measure- 
ments give the activity of the unhydrated ion. An inorease in the 
fraction of ions not h^^ted gives the simplest explanation of the 
increase of activity coefficients in concentrated solutions. J, E. S. 

Efleot of Sucrose on the Activities of certain Ions. J. W. 
Oo^Air {J. Amer. Ckem. Soc.^ 1923, 4S, 1627 — 1636). — By means of 
E.M^F. measurements of potassium chloride concentration cells 
without transport, containing sucrose, the conclusion drawn in a 
previous paper (Corran and Lewis, A., 1922, ii, 691), that the 
potassium- and chloride-ions are soluble in the water of hydration 
of sucrose has been verified. It has been shown that whereas the 
transport number of the potassium-ion in sucrose solutions remains 
constant up to a concentration of 50% sucrose, it appears to increase 
slightly in 60% and 70% solutions. From a survey of Hamed’s 
results (A., 1920, ii, 664), it has been shown that the chloride-ion is 
soluble in the water of hydration of accompanying kations. This 
conclusion is therefore analogous to that reached in connexion with 
sucrose. Measurements of the mean activities of barium chloride, 
in the presence of sucrose, by means of the cell without transport, 
have shown that the barium-ion, as well as the potassium- and 
chloride-ions, is soluble in the water of hydration of sucrose. Since 
the solubility or otherwise of an ion in water of hydration is of 
primary importance in determining its true concentration in terms 
of available water, Hamed's extension to any ion of Macinnes’ 
postulate regarding the independent activity of the chloride-ion in 
solutions of univalent chlorides of the same concentration, is only 
valid for those ions which are soluble in the water of hydration of 
secondary solutes {either ions or non-electrolytes) (A., 1919, ii, 
385). J. P. S. 

Behaviour of Cadmium Amalgam in Relationship to the 
Weston Normal Element. Alfbsd Schulze {Z. pkyaikal. 
Chm.^ 1923, 106, 177— 203).— The diagram of condition of cadmium 
amalgam for the concentration range 8% to 16% cadmium, which 
is of importance for the Weston element, has b^n subject^ to a 
Kvision. The situation of the liquidus curve is confirmed by the 
thermal method and then the composition of the liquid phase is 
confirmed by analysis. The solidus curve could not be determined 
by the thermal method, for apparently too little heat is rendered 
latent in this change, nor was the determination po^ible by the 
dilafometrio method, which is contrary to the experience of Bijl 
(A., 1903, ii, 6), nor by means of electrical conductivity determin- 
ations. On the other hand, the electromotive behaviour of the 
amalgams allowed the branching point to be definitely fixed in the 
temperature region 0® to 26®. These results are in excellent agree- 
ment with the EM.F. measurements of Bijl at 25—75®, but at 
^aiiance with his dilatometric measurements. In agreement with 
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Smith {Naiimd Phys. Lab., CoUected Reseaiohes, 191^ 6, 137), it 
is shown that the branching temperature, in the concentration nmge 
examined, Ues considerably lower 

1Q20 ii 681) It is important that this fact is found whether the 
Sereto is rising or™alling. According to this, the baching 
poiiffof the 12-5% amalgam used in the Weston cell hes below 0 
M that the assertion of Cohen [loc. cit.) with regaid to the metwta. 
bility of the normal element is incorrect. , “ 

keeouii! with the bulk of the data obtained for the Weston element 
brSf^lus controlling laboratories^ Electreljtic ama^^ 
le^ to the same resulte. Divergences of the of elements 

containing strongly cooled amalgams, as obtomed by Smith, can 
be explatoed by chemical analysis, for the liquid phare of tlf strong y 
cooled amalgams has a different composition from that of the slowly 
cooled °'"»VaTns Measurements of the electneal conductivity of 
the 14'07% amalgam in the temperature region where the amalgam 
consists of two phases, show a remarkably large te^rato 
coefficient. The change in resistance per degree is about 2 /o, w^t 
for most other metals it is about 4%. d- 1 ■ o- 

A Simple Model 

Gunther Lehmann {Btochem. Z,, 1923, 139, 2id — A 
micro-electrode is described and figured suitable for the detemin- 
ation of the Pa of a drop of fluid. It works as rapidly as *^“3* 
electrode and gives values in agreement with the U elec^e of 
Michaelis. 

Gas Electrode. M. Knobel (J. Amer. Ckm. Soc., 1923, 45, 

17.20 1724) A very convenient form of hydrogen or other gas 

elUtrode which reaches the equilibrium value very quickly is 
described. It consists of a piece of graphite rod 3 mm in diameter 
and about 3 — 4 cm. long which is bored axially to within b nnn. of 
the bottom This is connected with a copper tube of the same 
diameter by a short length of rubber and electacal conneaon 
Sw^ the two made by a copper spiral. The graphite is platiniseil 
in the usual way. The measurement is made by lea^"g hydrogen 
at ^1 pre^ssure into the tube, when it slowly bubbtes rom the 
graWte surfLe, thus constituting an P^trejnely good eWrod^ 
• me ^tolibrium value is reached in one and a half minutes and 
rematos constant and is entirely independent of the pressure outsrie. 

The Action of Silica on 

Joseph and John Stanley Hancock (T., 1923,123. 2022-2O.i ) 

Electrical Properties of Silicic Acid Sols. W. Geundmam 
18, 197-222).-The chanp m silim 

acid tols has been investigated by meaM of detenmnations 0 
amount of silicic acid carried by an electrical current and ^y , 

minations of the reduction of the ^Itisthow 

chloric acid in presence of varying quantities of the 
Ke W of the silicic acid partmlcs » ^yi^f 
«Dlutic» of silicic acid changes when the solution is p 
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time. Bi the first few days, the charge becomes more negatiye 
and after five to ten days reaches a maximum, after which it be^mes 
more positive. In the case of solutions from 0*0002 to 0*0004A^- 
hydrochloric acid, the charge changes its sign twice. The maximum 
is reached earlier the sm^er the concentrations of acid. The sol 
\nthout the addition of acid exhibits a change toward the positive 
side. The diminution of the electrical conductivity increases steadily 
with time and after five to ten days a value is reached which remains 
steady for weeks if no coagulation takes place. When coagulation 
commences, the diminution increases very much. The diminution 
of the electrical conductivity depends on the concentration of the 
silicic acid, the concentration of the hydrochloric acid, the age of 
the sol, and the purity of the sol. With increasing age of the sol, 
the adsorption in concentrated sols decreases slowly, but increases 
in dilute sols and after a few days a dilute sol may show a larger 
diminution than a concentrated sol. J. F. S. 

Ekctro-diffusion (Ionic Migration) . Alfred Gillet {C(mpL 
fend., 1923, 177 , 261—263).*— Electrolysis of sodium sulphate 
solution containing sufficient gelatin to form a stiff jelly was 
effected and after some time the jelly was cut into sections parallel 
with the electrodes. Fiach portion was then analysed and the 
following conclusions were drawn from the results obtained. The 
current appears to he carried by the kation only, and towards 
the anode there is a movement, not only of sulphate-ions, but of 
all the molecules present in the solution. A species of equilibrium 
& established in which one molecule of sodium sulphate is equiv- 
ilent to two of sulphuric acid at the anode and three molecules 
of sodium hydroxide to one of sodium sulphate at the cathode. 
Numerous secondary effects occur, but it is stated that none of 
these is sufficient to affect the conclusions to any serious extent. 

H. J. E. 

A Catapboretic Apparatus for Small Quantities. A. vox 

Szekt-Gvoroyi { Siochem . Z ., 1923, 139 , 74— 76),— A catapboretic 
apparatus is pictured and described suitable for small quantities 
of liquid. It is based on the Landstcincr-PauH-Michaelis macro- 
apparatus. H. K. 

Alagnetic Properties of Gadolinium Ethyl Sulphate at Low 
Temperatures. L. C. Jackson and H. KasrERUNOH Onxels 
[Ompt. rend.y 1923, 177 , 154 — 158).— Oadolinium ethyl sulphate, 
Gd(S04Et)3,9H20, is an example of a strongly diluted paramagnetic 
substance. At temperatures from the ordinary one to 14'56° 
the Curie Law (iTmT^const.) is obeyed. The susceptibility is 
'^dependent of the field applied, so that the substance is purely 
Paramagnetic. Further, crystals of gadolinium ethyl sulphate 
ire magnetically isotropic, E. E, T. 

l^aramagnetism and Atomic Structure. A. Bauvillier 
Pwftph rend.y 1923, 176 , 1802— 1805).— -The author has inter- 
preted the results obtained by Cabrera (A., 1922, ii, 469), assuming 
paramagnetism is dne to two causes acting singly or together. 
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(a) the presence of surface electrons, and {b) of inteajml electrons m 
fae^wnplfttely furnished layers. Such elements as silioon, sulphur, 
jrermanium, selenium, tin, and tellurium, although possessmg the 
surface structure as those of the titanium and ctomiuni 
type, are diamagnetic by reason of their electro-negative (^racter. 
In the oases of scandium and copper, agreement irith Cabrera’s 
magnetic moments is good, whilst for the rare earths the two 
symmetrical magnetic moment curves {oerium-enropnm am sam. 
aiium-lutecium) are in accordance with the fact that internal 
dissymmetry is at a maximum in neodymium and dysprosim. 

H. J. E. 


A Rapidly-constructed, Cheap, Intemally-woTOd 
Furnace. Hubert Forbstier (BvU. 8oc, mm,, 1923, [iv], 33, 
999“1000). — About 4 m. of nichrome wire are wound on a metal 
tube 3 — 4 cm. diameter, and the coil is covered with a layer of 
alundum cement 1—2 mm. thick. This is dried, placed in the 
axis of an asbestos mould about 10—12 cm. diam^r, and the 
annular space filled with quick setting cement. whole ia 
then surrounded with a layer of about 3 — 4 cm. of ast^tw wool, 
the metal tube is withdrawn, and the furnace is r^dy for use. 
The furnace described may be heated to 1000° in thirty minutes, 
and cools to 100° in one and a half hours. Its power cons^jgion 
is about i kw. (4*5 amperes at 110 volts). H. H. 

Xhernaoreffulntor for Electric Pumaces. Jean Solabi 
(BuU. Soc. chim,, 1923, [iv], 33, 1000-1004).— The apparatus 
described consists essentially of a differential air theirot^eter 
with mercury as the moving liquid. One bulb is mamtoed at a 
constant temperature and the other is placed in a small auxiliary 
furnace of copper tube connected in series with the mam mrnace. 
The tube containing the mercury is provided with three platmoi 
contacts so arranged in connexion with a resistance and a swinging 
commutator that automatic regulation of the current pasemg 
through the furnace is secured. If Q 1^ the thermal capacity, 
jB the radiating power, and C the conductivity of the tube canying 
the heating coil of the main furnace, and q, r, and c the sme 
constants for the small one, then temperature control to withm 
+6° may be obtained by making Qlq very large, Rlr veiv sman 
(but r must not be too great), and Gjc very small (c may very 

^eory of the Temperature Variation of the Specif Heat 
o! Hydrogen. E. C. Kemble and J. H. Van Vlbck {Physid 
21, 653-661).— New empirical fonnulm for specitc 
heate between 300° and 2300° K are: for ^lydrogen. c -4 » + 
0-539 Xl(rSi+0*146xl0-<i2; for water vapour, ^^=6 0/+^^, 
10 '^- 4 - 07 x 10-^2^1-95 xlO*^. The following constant o 
the l^gen molecule are computed : nuclear 
l(r®«n.; moment of inertia, 1*976x10 gm.om. , w * 
conwponding with normal vibration, 2‘06p. A 

ci^torf^e rotational and vibrational Bpwifio heat Man elw 

^ modrf of a diatomic gas molecule is presented. A- 
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S^toe SoUdifloatioii Corves ol Binary Systems. Miche&e 
GitTA (J. Amir, Chm, Soc ,, 1023, 45, 1725--1727; Jahss M. Bill 
(W., 1727).~Polemi(»l; Gioa answers Beil’s oiitknsm of hk 
interpretation of solidification curves of binary systems {of. Giua, 
A., 10U,i,017; BeU, A., 1021,1, 330); to this Bell replies. 

J. P.S. 

Cryoscopic Measurements with Nitrobenzene. Hitob 
H]^>wT5 &>BMTS and Chables K. Bury (T., 1923, 123, 2037— 
2043). 

Sintering ; Its Nature and Cause. Kobebt Chbistie Smith 
(T., 1923, 123, 2088-2094). 

Application o! Thermodynamical Principles to the Time 
Rates cd Chemical Chauj^s and Vaporisation. Shisitwo 
Sa»o {Japan, J. Phys., 1922, 1, 50— 69).— By the use of thenno- 
dynamic potential finictions, a mathematical%xpression is derived 
for the law of mass action in a form applicable to the case of con- 
centrated solutions in which electrolytic ions may be present. In 
the case of the evaporation of a liq^uid, when the flux of kinetic 
energy and the effect of viscosity are taken into account, the 
agsumption that the pressure of the vapour evaporating from the 
liquid is equal to that of the saturated vapour in equilibrium with 
the liquid phase appears to contradict thermodynamic principlee. 

J. S. 0. T. 

Vapour Tensions of Mixtures of Hydrochloric Acid and 
Water. N. Yahhahis {Gompt rend., 1923, 177, 174r— 175 ; cf. (Lord) 
Bayleigh, A., 1903, ii, 59 ; ^tes and Kirscbman, A., 1920, ii, 88).— 
A determination of the boiling-point isotherm (50°) for the above 
mixtures. Pressures were measured by Regnault’s method, as 
moified by Zawidsky (A., 1901, ii, 6). The composition of liquid 
and gaseous phases was determiiied in each case, eleven different 
mixtures being examined, of hydrogen chloride percentage 0 to 28'7. 

E. E. T. 

The Ana^cal Study o! Vaporisation. Bamiehs {Arm. 
Chin., 1923, [ix], 19, 170— 185).— A description d the experi- 
mental method used in the work previously published (this vol., 
ii, 316). The results obtained show different types of vaporisation 
phenomena in the oases studied, (a) no intermediate compound 
is formed as in the system tellurium tetraiodide-telluriom, (6) one 
intermediate compound is formed as in the systems tellurium tetra- 
bromide-tellurium and tellurium tetrachloride-tellurium. Here the 
mean composition of the vapour is that of the intermediate sub- 
stance, but only when the mixtures heated are within definite 
composition limits. The rate of vaporisation is at a maximum 
in the nei^bourhood of the point corresponding with the compo- 
ffifion of intermediate compound, but somewhat displaced in 
the direction of the more volat^ of the original substances. The 
general conclusion is drawn that in a binary system in eqsilibrimn 
in the solid state, if endothermic reaction between the two oiunnal 
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substances can take place, the vapour given off may have the 
composition of the resulting sulwtance with or without that of the 
more volatile of the two original substances. H. J. E. 

An Electrical Fuse for a Calorimetric Bomb. P. V. Zolo- 
TABEV Inst, Polyteck. I wnovo- Voznesensk, 1923, 7, 117 — 

llg) _»nie usual method of firing the comb^tible material in the 
bomb has been improved by using a platinum wire 5 cm, long 
and 0*5 mm. in diameter fixed in such a way that the flame of 
the burning substance does not impinge upon it during the process 
of combustion. A current of known strength is passed through 
the wire, allowing the necessary correction to be made; a second 
wire, of the same dimensions, is inserted into the outer circuit of 
the calorimeter and serves to indicate when a suitable temperature 
has been attained. It is found that a fuse of this kind does not 
melt and can be us^d almost indefinitely. G. A. R. K, 

Heat of Formation of Solid Solutions. G. Bruni (Bull. Soc. 
chim., 1923, [iv], 33, 907— 908).~A reply to I^ndrieu (this vol, 
ii, 535). H. H, 

Elevation of the Critical Solution Temperature by the 
Addition [of other Substances]. Carl Drucker (ifec. irav. 
chim., 1923, 42, 552— 555).— The elevation of the critical solution 
temperature of aniline-hexane by the addition of varioi^ quantities 
of water, urethane, benzil, benzamide, and thiocarbanilide has been 
determined. The same quantity has been determined for the binary 
system carbon disulphide-methyl alcohol by the addition of water, 
diphenylamine, carbamide, succinic acid, potassium chloride and 
bromide, sodium iodide, mercuric chloride, and barium chloride, 
The results show that the molecular elevation of the critical solution 
temperature is specific for each of the added substances. Reasons 
for the absence of colligative relationships in this property are 
discussed. 


Special Case of Fictitious Volume Change in Solution 

Emiilibria. Ernst Cohen, Wilhelma A. T. de Meesteb, and 
A. L. Th. Moesveld {Rec. irav. chim., 1923, 42, 779-^^783).— In 
the determination of the fictitious volume change, which occurs 
in tile solution equilibrium of the system tetrachloroethane-naphth- 
alene, using the methods previously described (this voL, 537), 
it has been found that the specific volume is a linear function of 
the concentration. Such a relationship has not hitherto 
observed. The fictitious volume change has been determined m 
several ways and in this case it is shown to be independent of the 
solvent employed. 


Upper Range of the Quartz Fibre Manometer. Albeet 
Sprague OooLinoB (J. Amer. Ghem. Soc., 1923, 45, 1637—1643).-“ 
A form of bifilar quartz fibre manometer is described, from wicn 
troublesome harmonic vibrations are eliminated. A method is 
described by which the instrument may be read up to pressures 
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of O’l to r mm., depending on the gas used. The method involves 
calibration over the whole range with a permanent gas and a 
KoLeod gauge at relatively high pressure, or a knowledge of the 
\dscosity of the gas. So extended, the range of the instrument 
overlaps that of the McLeod gauge, even with easily condensible 
vapours. It is suggested that the manometer may be used to 
determine molecular weights of gases at very low pressures. 

J. JF. S, 

The Coefficient of Viscosity of Helinm and the Coefficients 
of sup of Helium and Oxygen by the Constant Deflection 
Meffiott- M. N, States {Physical Rev., 1923, 21, 662—^71).— 
For helium, 1962*3 X 10'^ (probably j:0‘l%). The coefficients 
of slip of helium and oxygen, respectively, are, for the unpolished 
silver oxide surface, ^-123x10'^, 61‘lxl0~^ for the polished 
surface, 160 XKT’, 64*5 xKT^ A. A. E. 

Measurements of the Viscosity and Surface Tension cd 
Viscous Liquids at High Temperatures. Edwabd W. Wash- 
bitbn {Rec. trav, chim., 1923, 42, 686 — 693). —The author describes 
methods whereby the viscosity and surface tension of very viscous 
liquids (glasses) may be determined at high temperatures. Viscosity 
is measured by a modification of Margules’s method of rotatii^ 
cylinders. The cylinders employed were made of hard, dense porce- 
lain, and the apparatus was standardised by means of very viscous 
solutions of dextrose. It is shown that the viscosity is given by 
the usual formula rj^KWJS, where W is the weight required to 
give the rotating cylinder S revolutions per minute, and ^ is a 
constant. This constant is only strictly constant up to viscosities 
of 1,000 poises but for higher viscosities it varies with the viscosity. 
A curve has been constructed to express this variation by plotting 
logi? apinst WjS, from which the viscosity can be read directly 
when the value of If/*? is known for any glass. The errors arising 
from variations of the two cylinders have been discussed and 
evaluated. The results for a number of glasses are expressed as 
a series of curves made by plotting logi/ against the temperature. 
From the projection of curves from a solid model, a series of 
isokom {iso, equal, kommi, gum) are produced for a series of glasses, 
which give the compositions having the same viscosity. 

A new method is described for the measurement of surface tension ; 
this consists in suspending a cylinder of platinum foil by means of 
a sensitive spiral spring above the surface of the molten glass. 
The position of a pointer attached below the spring is read by 
means of a cathetometer. The furnace is then raised by means 
of a screw imtil the surface of the glass just touches the cylinder, 
which is immediately drawn into the glass by the force of surface 
tension until these forces are balanc^ by the extension of the 
spring. The position of the pointer is again read. A constant of 
the apparatus is required before the results can be evaluated, 
and this is obtained by means of liquids of known surface tension, 
as water, benzene, and specially prepared viscous liquids. 
The surface tension is plotted on solid diagrams and the curves 
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«e proiepted to i^ve a series of isogiWto lines.'iA art Of aich 

ototm obtained from a series d molten gUssesisgiv^ mae^^^. 

Surface Phenomena in Sucrose Solutions. RayMOND 
Rbnabd Butlbb (T., 1923, 123, 2060—2066). 

Gibbs’s Theorem of Surface Tension ap^ed to S,^TO 
Abietate Solutions. Rtooli Loeenz (Ao W Z., 192^ 33, 

IK 18\— The measured surface tension of solutions m sodinm 

atotate, which have been aged for five ho™, hero 

pared \rith the calculated surface conoenfrotion 

^^[Sons of the same salt, obtained according to Gibbs s pn^b 

and a remarkable paiaUelism between the two sets «« ^rdnei 

obtained. 

Temperature Coefficient of the Molecular Surface Energy 
d som^ubstances vrith Very Loi^ 

ScHBKOK and Makia Kettzingke {Rec. trav. chm., 1923, «2, 769- 
764^— The authors have discussed the temperature coefficient 
Tthe molecular surface energy and show *e 
of this quantity does not allow conclusions to be drawn as to tte 
degree of association of the substances concerned. A nomsl 
vdue for this factor (2-12) aUows the conoliwion that the suh 
^ 0 , concerned is noUal, but a l^h value does not n^essa^ 
mean that the substance is associated. It is shown that the 
Beometrical form of the molecule, presence of tautomendes^d 
^y other causes in addition to the 

influence on the molecular surface energy. The s^ace teraon 
of n-heracosane, «-myricyl alcohol, 

determined at a series of temperati^ from 91 7 to ITO 6 by ^ 
capillary rise method and the molecular 
topeSture coefficient have been caWat^. 

^?^orded : n-heracosane 0-7560, y (dy^^) ® 

1529-6 ergs, it (mean) 3-91 ergs; u-mTOcyl alcohol 0 7773, 
V 26*17 1787*0, i; (mean) 4*21; Tt-heMOontoe 4 

0*7465 * vVseO, y (M/df^ 2621*8, Xi (mean) 6*46. The high values 
of h discussed in connexion with the long carbon chaiM of 

fhiTom" According to the Baeyer theory to ^ 

compounds must be constructed as spirals with 5 6, Md 12 
lesfTtively, numbers which are in the same order as the^vata 

(rf i. 

Densitv of Accumulation in the Adsorption of Silver-io^ 
bv K Brm^ K. Fajaes and W. Ieankenbueoee (2. 

MhriSon shortly before its coagulation *be a^itof ^ ^ 

eaver-ions from the ffivergei^ .between 
^Lussao titration methods. It is shown that in 
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witii a eilver-ioii solatum d the'conoentrat^n TSx 
10 '^ zooL/litre k tbe piesenoe of potasainm nitrate^ approximate^ 
erety fcrarth to every t^th bromine-ion of the silver bromide 
gurfaoe adsorbs one extra silver-ion. J. F. S. 

Adsorption. 1. Adsorption of Ions by Freshly Precipi- 
tated azui AixHlried Manganese Dioxide. N. G. Oeattxbji 
and N. R. DhaIi {KoUoid Z., 1923, 33, 18 — 29). — IIib adsorption 
of silver nitrate, copper sulphate and chloride, ferric sulphate and 
chloride, calcium chloride and nitrate, strontium chloride, barium 
chloride, uranium nitrate, nickel nitrate, potassium alum, aluminium 
gulphate, zinc sulphate and chloride, magnesium sulphate and chloride, 
oamoinm chloride and sulphate, cobalt chloride, manganese sulphate 
aad chloride, cerium nitrate, and thorium nitrate from solution by 
hydrated manganese dioxide has been investigated under varying 
conditions. The results show that the larger the valency of the 
hstion the smaller is the adsorption ; thus the atomic adsorption 
ia silver 0*0015, barium 0-00033, zinc 0-00023, iron and aluminium 
0-0001. These facts are in keeping with the Hardy-Schulze rule. 
It is also shown that for a given amount of electrolyte the adsorp- 
tion increases with the dilution, but the adsorption is the same 
whether a dilute solution is taken or a concentrated solution con- 
aining the same amount of dissolved electrolyte and diluted after 
^oilibrium is set up. The adsorbed quantity is not directly pro- 
]^onaI to the amount of adsorbent. The influence of time and 
iemperature is exceedingly small. The effect of the addition of a 
leutral salt on the adsorption is small, but measurable; thus 
y-8odium chloride has no effect on the adsorption of copper, but 
umnonium chloride reduces the adsorption. The adsorption of 
ions is discussed generally. J. F. S. 

Adsorption, n. Adsorption of Compounds and Quali- 
tative Analysis. R. Dhae, K. C. Sen, and N. G. Chatteeji 
[Moid Z., 1923, 33, 29—31 ; cf. preceding abstract).— The adsorp- 
tion of salts by various precipitates used in qualitative analysis 
W been investigated. It is shown that strontium sulphate adsorbs 
iron in large quantities, aluminium and chromium to a smaller 
extent, nickel, cobalt, and copper still less, and mercury not at all. 
I^um and calcium sulphates adsorb notable quantities of iron; 
'iron, alnminium, and chromium phosphates adsorb detectable 
quantities of calcium ; aluminium, chromium, and ferric hydroxides 
udsorb measurable quantities of cobalt, nickel, zinc, and cadmium, 
M do not adsorb silver. Calcium, barium, and strontium 
arbonates carry down with them magnesium salts whether the 
precipitation is effected hot or cold. The addition of barium 
futrate to a solution of lead sulphate in ammonium acetate gives 
Jprecipitate of barium sulphate containing much lead sulphate. 
Jo addition of freshly precipitated copper hydroxide to ferric 
Woiide or potassium alum causes the precipitation of iron or 
^uiiuum hj^droxide with solution of the copper hydroxide, but 
precipitate contains some copper. The oxalati of calcium, 
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strontium, and barium cany down with them iron Md mMnesiuni, 
Iron is carried down by both calcium citrate and calcium berate. 

J. if, s. 

Nature oi the Adsorption Process. I. A. Fodob [wi^ R. 
Schobnfbld] {KM. Ghem. Beihefte, 1923, 18, 77 
observations on sols of Congo«rubin, Congo*rea, ^ht-blue, and 
alkali-blue it is shown that analogously to the proteins two kinds 
of cataphoric transference take place side by side, and cons^u^tly 
two types of carriers of electric charges must be p^nt. Of th^, 
one is the enhydrone, the characteristic of which is its migration 
under a potential drop against water. The other ^ers are those 
which migrate against solutions of electrolytes but not agamst 
water : these constitute the ekhydones. Both kinds may be present 
in definite concentrations. These latter carriers have an incre^ 
power of adsorption on charcoal over the first type. J. F, S. 

Effect of Hydrogen-ion Concentration on Adsorption of 
Dves bY Wool and Mordants. 0. REntiauTH and Neil E. 
Gordon (/nd. Eng . CUm ., 1923, 15, 818)--'n»e adsorprticn of 
Orange 11 and other dyes by alumina and similar mordants is 
considerably affected by smaU changes in the hydrogen-ion 
concentration ; there is also sometimes a marked ch^ge m colour. 
In the example quoted, adsorption decrea^s rapi^y as Ph 
from 3*6 to 5-4. The results obtained with wool confirm those 
given by Briggs and Bull (this vol., ii, 58). E- R. 

The Physico-chemical Bases of Vital Permeability. III. 

R. Brinkman and A. von Szent-Gyorgyi (BtocAem. 2, 1923, 

139 274 279 ; cf, this vol., i, 974).< — The authors have studiea 

the spreading of capillary active substances on the surface of water 
in connexion with the theory of nerve conduction. For this pur- 
pose, a horizontal tube 1-25 m. long and 2 cm. wide is half fiUed 
^ pure water of surface tension 74-5. A platm^ mg atteched 
to a torsion balance touches the water at one end and the taon 
is adjusted to 72-5, so that when the surface tension is lowered by 
2 dynes the platinum ring and water 

various distances along the tube, quantities of O-OWl to ^ 
of capillary active substances can be dropped on to the water suif^ 
by means of a fine pipette operated by a rubber membrane. Eewrds 
are taken electrically. It was found that methyl or ^oho , 
ether, light petroleum, parafim, glycerol. Py^dme or alkart W 
not spread on the surface in such a way as to free the nng. ^ j 
decoic, oleic, and a-hydroxybutyric acids and sodium “1“ « 
over the surface with constant velocity and the n 

Using an aloohoUc solution of oleic acid, the 8"““? 

of oleic acid required to free the ring “d ^ com 

sponded with a film on the whole surface of 0-2 iiii tbeknes^ ^ 
molecule thick. 

Improvements in the Mode of Measi^ment of 
Pressure. Arthur Grollman and J. C. W. j ; Ajiij 

Ohm. Soc., 1923, 45, 1710-1716).-A number of improvcm 
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in the predation of cells for the meaauiemeDfc of osmotic pressure 
gje deeoriDed. The poxes of cells are filled with some insoluble 
material which gives additional support for the membrane. The 
filling material, which is generafiy magnesium silicate, is produced 
in situ by difhrsion of the necessary solutions or electrolytically, 
and, after washing, the cell is baked at 1000— i450^ The most 
mpid residts are obtained when the membrane is deposited by a 
modification of the Pfeiffer method instead of by electrolysis, 
llis is earned out by the air-free cell with if-copper sulphate, 
and placing it in a leaker of water until the electrolyte has diffused 
throng the walls. It is then washed on the outside and the water 
repla^ by a if -solution of potassium ferrocyanide and the arrange- 
ment over-night. A cell so prepared will give the equilibrium 
OMDotio pressure in a very few minutes after introducing the solu- 
tion. It is also shown that a water interferometer serves as the 
most suitable pressure gauge for the measurement of osmotic 
pressure, A number of modifications in the construction of such 
a gauge are described (ef. Adams, A., 1915, ii, 478; Cohen and 
Bruins, this vol., ii, 118). J. p. g. 

Kinetic Theory of the Xiaws of Osmotic Pressure of Strong' 
Electrolytes. P. Bisbyb (^ec. trav. chirn., 1923, 42, 597—604).— 
A theoretical paper in which on the basis of the kinetie theory, the 
author has deduced expressions for the osmotic pressure of strong 
electrolytes. j_ 

Aqueous Solutions. Origin of Osmotic Effects. Camhue 
G niET {Cmpt. rend., 1923, 177, 257— 258).— The author claims 
priority over Armstrong (this vol., ii, 542) and Kling and Lassieur 
(this vol., ii, 543), but joints out that the results obtained by these 
workers, independently in each case, have considerable corroborative 
due. He gives a summary of his views and mentions results to 
which they have led, enumerating researches based on them (cf. A., 
1909, ii, 388; 1910, ii, 381 ; 1912, ii, 1043). H. J. E. 

Huti^ Solubility Curve of Two Liquids in the R^on of 
Critical Solution Point. J. E. Veeschaffelt {Rec. trav. 
fMfli., 1923, 42, 683 — 685). — A theoretical paper, in which, making 
use of the ejr^rimental results of Michels (A., 1922, ii, 486) on the 
fflutiial solubility of wobutyl alcohol and water, the author has 
jhewn that the mutual solubility in the region of the critical solution 
temperature can be represented by an equation of the same type 
u has previously been employed to express the change of density 
Kir the critical point, formula in the present case has the 
^'08(^2~2:j)=l-330-f 0-315 log {li—t), where and are the 
^^ntrations of the two co-existing phases at temperature t and tf 
*he critical solution temperature. J. F. S. 

of the Molecular Form by Means of Crystal- 
J ^^ds. D. VorUnder (Z. phyaikd. Chem., 1923, 105, 
r^ume of fifty-four dissertations published at 
^ shown that the formation of supercooled 
% m the case of organic compounds, is favoured by those 



Old ''’abswbato = 0®. 

ocMM^tativ© influence® whic^opp^ of J?oW 

namely, If the property of crystalline 

and meta- and ortho-rabsti * , • molecular arrangement, 

then in all probability the ph , of j lack of molecnlu 

Ucinids may be t^en rSh(^ melt are regwded 

regularity. If the ®°'®®^' .,xii_g„jor symmetrical molecules 

as in motion, then It must folio i-+tjge than those containing 

must more easily P.“du“ » atructure.^^^^ ffi 

branched chains or ™ arrangement, 


menomena. * /it ^ 

MoUcular 3“^ ^fy®*®^fy^g8^A*^reply ^XaLr 5 
1923, 112, 96; cf. this vol., u. 388). A repy ^ ^ ^ 

Astbury (this vol, u, 468). _ _ 

Historical I^velopm^trf 

ol the Colloid^jCondit^, Colloidal Condition 

History of the Exte^ion of tto ^ ^ p p^ yos Weimabs 
inReference to Its 9 ^ _An historical discussion 

l!il «d .hl.rof.m te Ite a 

atures and the to 40» and 60 °, respectively, tien 

solubility curves after ”■?* y , j and do not show any- 

rise toward themeltmgpointofwlitohm^^^^ 

thing approaching an honsontal|m . P chloroform and 

state myrioyl alcohol is ““^^^g^denw in favour of the emulsion ; 
amyl alcohol. Consequently, the Aments show that the- 

theory of jeUy structure is fine crystals whick 

iellv of myricyl alcohol is a conglomerate oi veiy ■' j j g, 
Sni a Ce q-ntity of Hquid in the meshes. X !• 

Electrolytic Dissociation of gi°?°Lr in which hyjfr 

(KMd Z., 1923, 33, dispeS 

theses concerning the ™ard which enable tke 

particles of ,^^,^rticles and the quantity oitb 

connexion between the sire of he determined. On 

adsorbed ions, and also the eleotno ch^^ to ^ 
the basis of this hypothesis, the law “ “^^®ji^rgence oi the de 
to weak coUoidal acids and bases and the g ^ t),„* 

sociation relationships of th^ substances pm® j j g 
of molecular dispersed electrolytes. 


Xin. Semen bvefS 

General a®* 
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oarob beans may -be prepared by crushing the beans, washing 
repeatedly witjiilpold water, and th^ extracting 30 g. of the material 
for two to three days with a litre of water saturated with chloroform, 
at 60~“60®. The extract is amber-coloured and is comparatively 
stable; an aqueous extract, however, is not at all stable. The 
extract has powerful reducing properties and decreases in viscosity 
on keeping. The viscosity increases with increasing cono^tration, 
and decreases with increasing temperature ; it is unchanged by the 
addition of dilute hydrochloric acid (0*29%) and by sodium hydroxide 
(0‘29%b The adf^tion of 0-29% of sodium chloride causes a slight 
increi^ in viscosity. The colloid is negatively charged and under 
a potenrial of 110 volts it migrates*to the anode. J. F. S. 

protective Colloids. XIV, Norgine as Protective Colloid. 

A. Gutbibe, E. Saube, and G. Keonee (Kolloid Z., 1923, 33, 
92 — 98). — ^The properties of noigiue and its suitability as a pro- 
tective colloid have been investigated. Norgine is the ammonium 
sodium salt of laminaric acid and is obtained from seaweed 
(iamiwarifl digitaia and Saccharintis digitaiiis). A full account of 
the colloidal properties of the substance is given. J. F. S. 

Emulsions of Idiueral Oil with Soap and Water : The 
Interfacial Film. Edwaeb L. Geiffin (J, Amer. Chem, Soc., 
1923, 45, 1648“ — 1667). — Emulsions of kerosene in solutions of 
sodium and potassium oleate, palmitate, and stearate have been 
investigated. The quantity of soap in the interface and in each 
Uqiiid phase has been determined. The results show that, in an 
emubion of a mineral oil with soap and water, part of the soap is 
hydrolysed, the fatty acid being dissolved by the oil droplets and 
the free alkali remaining in the aqueous solution. The fatty acids 
may be prevented from dissolving in the oil by the addition of an 
excess of alkali. Part of the soap forms unimolecular films round 
the oil droplets. The average areas occupied by each molecule of 
sodium oleate, potassium stearate, and potassium palmitate were 
found to be 48, 27, and 30x10'^* sq. cm., respectively. These 
areas agree^ rather closely with those found for the eorresjwnding 
fatty acids in unimolecular films on the surface of water (Langmuir, 
A., 1917, ii, 19, 625). In the case when sufficient soap is not present 
to form a unimolecular film, the emulsion is not stable. When 
an excess of soap is used, this remains in the aqueous solution. 

J. F. S. 

Adhesion Forces in Solutions. II. Coagxilntion of Coarse 
Suspensions. Seegius Wosstbssenskt {KoUoid JZ., 1923, 33,, 
cf. A., 1922, ii, 350). — The sedimentation of suspensions 
of kaolin, antimony trioxide, and aluminium hydroxide in the 
presence of a number of electrolytes and mixtures of electrolytes 
has been investigated. The experiments show that the coagulation 
of coarse suspensiims can only be brought about by the simul- 
actira of hi- or ter-valent metab and an alkali hydroxide, 
of <be electrolytes on the surface of the suspended 
Paries causes the formation of difficultly soluble hydroxides, 
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whereby the properties of the suspended a» ratireiy 

changed and this can bring about a change in 
adh^ve forces. The presence of substances which the 

hydroxide formation disturbs the coagulation. J. JJ. B. 

Rhythmic Banded Film Precipitates Snrfaw of 

Liquids. H. A. Janbk {K(Moid Z., 1923, 33, this 

^ ii 395).— The formation of film precipitates on the siMaoe of 
semi-solid solutions of gelatin containing ^t^i^ dic^mate 
by silver nitrate has been investigated. It is shown that % 
band formation is independent of the con^ntraUon withm the 
limi ts of the concentration used, 0*03 to 0-30 ^ of pot^ium di- 
ehiomate in 30 c.c. of 3-3% gelatin solution. The band ^riMtion 
has a definite structure and its thickness increases with the thick- 
ness of the gelatin layer on which it is formed, m thicker layers 
it is shown to form only on the surface of the gelatin ^ 

The Staiiflcance of Displacement of EqnilArium. ^eet 
CoiaON 1923, 177, 18^186).-^law (that of 

Onposition of Eeaction to Action), as far as solubihty relationships 
TOueemed (cf. this vol., ii, 543) cannot be when he 

solubility or the heat of solution is small With conantated 
solutions difficulties have arisen owing to the tendency to i^ore 
the volume of the dissolved solute, for this volume may be of the 
same order as that of the solvent. The classical law can te appM 
in the case of solutions of ice in alcohol at low temperatures, but 
fails when the contraction volume (due to ice p^mgmto water) 
becomes of the same order as that of the alcohol, lie author 
concludes that in a saturated solution the variation of the ran- 
centration is neither always, nor exclusively, controlled by the heat 
of solution, even at a fixed pressure. 

The Mass Law and Statistical Equilibrium. Worth H. 
Bodebcsh (Science, 1923, 57, 358-359).-It is as fallacio™ to 
apply the mass law to too dilute solutions m to^ concentraW 
Sons (ef. Neuhausen, this vol., ii, 396. The pr^ipitjrf 
mercuric sulphide probably bemg in 

the solution, the absolute number of mercunc- and siJphide-m 
per C.C. musi be very great). Since ions are shown ‘oex^Us ad 
to a crystal, the mechanism of reaction between sohds and sdutm 

does not dffierfrom reaction in solution. * 

Jesuits obtained by other authors m ^ ‘gjSi] 

the isothermic crystallisation of the niutual j, 

MgSQ,=Na^04+MgClj from aqueous solutions at 25 . ^ 

Sif iothlie isothermic and isotonic •hagrams 
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to which tte role of Euler ; «o^comers)-«i(edges)+«.(face8)-2=0, 
B generally apphroble. Polyhedra of this type cm l» reduced to 

8110^ comirf^ tree by remoying n lines, where n equals «,-an+l 
and to r^uctwn may be pushed further until the simple tree of 
cry^Umtion of two phases (or two salts) is left. They can also be 
projects upon the surface of a globe, by drawing lines from the 
centre of the globe tough the comers of the polyhedron. These 
ixes form invariants of each system, whilst the polvhedric 
projected by them can be treated by means of the theory 
of algebraic groups. Chemical Absthacts. 

Equilibrium in the System of the Pour Components Sul- 
furic AiMonium Sulphate, Lithium Sulphate, and 
^2.’ IloRP (jBec. irav, chim,, 1923 42 

765-774).— The four three-component systems made up from the 
four components named in the title have been investigated bv 
Schrememakers and Cocheret (A., 1906, ii, 424) and Dorp 
(A., 1914, n, 114). The results of these investigations together 
with some new solubihty determinations with the four components 
are combined and the complete equilibrium diagram of the system is 
constructed. J P S 

Equilibrium between Water, Potassium Chloride, Potass* 
imn Nitrate, Calcium Chloride, and Calcium Nitrate Jban 

Baebabdy {Rea. trav. chim., 1923, 42, 638-642).— The heteroaeneons 
eq^rivM &(N03),+2KCI = 2KN03+Catl3 has 
tigated. Solubility equilibria of the ternary systems H»0-KCI-KNn. 
Km-HjO, H3^KN03^a(N03)3,Vd 
have b^n detemmed at 30° and tabulated and the qnatemaro 
quibna KCmCNO.Ij-HjO and CaClj-KNOj-H^O mvestigated 
by the synthetic method at the same temperature. The whole 
of the results have been combined in an equilibrium diagram 

J. P. S. 


and Water Vapour. W. Ebindem and A. W. Vesvwm fte 
im. Am 1923, 42, 625-631).-The authors have investigated 

«d2TO +H -“W W O3+H, = 2 W 03 +H ,0 

™ 4WOj+:a, _ WjOj+HjO at a senes of temperatures and have 

m” mm diverging results of Chaudron 

“d Prager (A., 1917, ii, 455), and of 
Wohler and Balz (A., 1921, ii, 633). In the case of the equilibrium 
Wween t^ten and the dioxide, it is found that eqndibrium is 
up at ®5 in the presence of 74% of hydrogen, at 830° in the 
^nce of 65% of hydrogen, and at 920° with*58% of hydrogen 
Ita values are all somewhat higher than those found by the autoore 
oxide equilibrium between the blue 

treJri; «T“Ubrium is set up at 830° in the 

mnce of 43% of hydrogen and at 700° with 55% of hydrogen, 
lie value foimd at 830° is identical with that of Chauton but 
j^er as is also the value at 700°, than the other results. In the 
case, blue oxide-tungstea trioxide, the results aro widely 
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a ooni^oeitkm. ip 

presaut work taiy in oompositioin £r(un WO||<m to WC^, to that no 
tpjstirorthy figures for this e(itiiJibiiam cm fife quoted, ^ J, F. g. 

The Acid-Base Equilibrium in Simple Two-phase fihrstems. 

C&GciL D. MuBHAr {J. Bki, Ch&n-j 1923^ 56, 569-^Pl),>~By com- 
Mning the distribution law with the law of action, equationa 
haTo been developed which relate the distribution of a weak tiM in 
a two-phase system with the Ph of the aqueous phase. The effect 
of the second (non-aqueous) phase on the buffer value of the weak 
add is also considered. Various possible applications of the 
equations are discussed. 


Ternary System Sucrose-Citric Acid-Water. Theory 
Edible Ices from the Point of View of the Phase Rule. Robert 
'KsmANN and Hermank Eteel (Pec. trav, cAim,, 1923, 42, 539— 
546).— authors have constructed freezing-point diagrams for 
the binary systems, wateiHsucrose and wateiMjitrio acid and for 
the ternary system watei^-sucrose-citrio acid. It is sho^ that the 
eutectic between citric acid hydrate and ice lies at 11*4 to *—11*6'’ 
ftnH contains 46*5% of citric acid. The eutectic between sucrose 
and water cannot be obtained directly from the freezing curve, 
but from the intersection of the freezing curve and the wlub% 
curve the eutectic is shown to lie at — 14*5 and to contain 62 5% 
ol sucrose. ITie solubility of sucrose has been determined at various 
temperatures and the foUowmg values expressed in g-/100g. of 
are recorded: 0^ 64^ 5“. 64*9; 10% 66*6; 15% 66*3; 
20% 67*1; 25% 67*9, and 30% 68*7. The freezing-pomt cuiwea of 
the ternary system have been determined for four concentrations of 
citric acid and the spatial model has been constructed. J. F. S. 


The Velocity Constant of a Unimolecular Reaction. James 
Rice {PUL Mag., 1923, [vi], 46, 312— 320).— From a statistical 
investigation of interactions between molecules represented by a 
mechanical model in which two bodies are bonnd by a quasi-elastic 
foroe. the author derives an expression for the velodty constant < 
of a unimolecular reaction in the form 

where the double integral in the denominator is proportional to the 
number of undissociated molecules, the number of these include m 
the phase extension ?, p to p+dp being represen^ y 

where ^ is a constant. The energy associated wito the 
mechamsm referred to is given by where a is m 

general a function of q. c is the critical distance of separation (j 
Sie components, beyond which the potential energy associat^ wij 

the molecular modd either decreases or remains constant. 

have their customary significance. It is shown that by sui 
modification of the expression derived for if, in any one of severa 

velocity constant of a unimolecular reaction, in the form 

be obtained. Thus, assigning to the molecular model 
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J.&a.T. 

rbB a Unlmolecular Reaction. A. BTc^wi 

ifag.» 10^1 46, 321--327).— Applying Einstein’s oon- 

ception d the m^^tn of energy exchanges between molectJes 
and rnMon {PhyM Z., 1917, 18, 121) and employing Chiis- 
^ existence of ** stationary states ” fthis 
vd.A “) rwpectively m the normal, n, and the activated. 

'”7 j”*'’ the customaiy 

s^nifio^, the auttor deduces an eipression for the Telocity i, 
of a unimolwular chemical change in the form hi=^pjp^,ve^*'lti^ 
wto p, am p„ ^ote the respective a priori probabilities of the 
.tsto n and m. The expi^on agrees formally with Bushman's 
empincalrelation4i=i'e-*>'/t2’(^_jg2i^ii 315) J. SGT 

Velocity pf a Unimolecular Chemical Reaction. W. C McC 
^ 327-329).— In a pre^us 

papCT (A., 1920, h, 100), the author deduced an eipression 
for the velocity of a unimolecular change which involved a reWitive 
index terin, and anorded a value of the velocity only one ten 
milhonth rf that aotnallv observed. The discrepancy is remov^in 
the pre^t c^mumcation by assuming that the oscillator involved 
B capable of dmwing on the radiation present in a volume whi^ is 
compared with the magnitude attributed to the oscillator 
Itself. Along these Imes, it is shown that the velocity, « of an 
jmmolecular change is gven by K^Seh>'/kTdv, where the gymbola 
hve c^tomary si^cance, and where dv represents the widtii 
of the tad or range of frequencies in the neighbourhood of v which 
m molwule w papable of absorbing. Assuming, in agreement with 
the results of Ribaud {Compt. rend., 1920, 1^134), riiat d.=.0*17v 
^e author obtoms K=.8x0-17ve-A^/*^ in close agreement with 
Irishmans einpincal formula for the velocity of a uni- 

molecular change (A., 1920, ii, 315). j. S G T 

’ TempeMtwoIIgnitionolElectrolyticGas. H.vonWaetbk- 

flT *Tu ■ (2- Physikal. Chem., 1923, 105 , 205- 

.10).-The wnition temperature of electrolytic gas (hydrogen and 
oiyKn) has been determined under conditions which elimiMte the 
[ossibihty of a catalytic action of the walls of the apparatus bv 
bringing together the separately heated gases. The fall of temper- 
tine of the gases due to radiation was evaluated in two ways ^d 
to igmtion temperature at 1 atm. pressure found to be 012“, or 52° 
over than the value found by Bison (T., 1899, 75 600) The 
tem^ture of igmtion of carbon disulphide vapour in oivuen is 
found to be 236°, a value identical with^on's toIuc 

PropagaUon of the Explosive Wave. P. LarFiTTS 


A ill spucnuai vessels conuumna 

vol di8ui;^do (1 voL) and oxygen (2 vols.) (of. this 

*> 47Z). Ignition of the mixture was ^ected in two ways ; 
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(1) By means ol an eleotrio spark at the end of a narrow tube pro. 
iectmg' into the centre of the vessel. In this oase> the expWve 
wave sent down the tube became a wave of combustion in the main 
vessel. (2) By means of mercury fulminate, detonated in the 
centre of the vessel. In this case, an explosive wave was set up 
instantaneously, with a velocity of 1800 metres per second. 

E. E.T. 

The Simultaneons Combustion of Hydrogen and Carbon 
Monoxide. K. T. Haslam [M. Eng, Chem., 1923, 15, 679^ 
681),~In the combustion of coal any hydrocarbons are consumed 
first and the combustible gases remaining are hydrogen and carbon 
monoxide. In a series of gas analyses of samples tSten at various 
points along a 12*2 m. flue into which the products of combustion of 
a coal fire bumidg with excess of air passed, the conditions are 
suitable for a determination jof the relative velocity of combustion 
of those two gases. These velocities are— dCO/^=ki(CO)™(0,V 
and d/di. 

If it is assumed that n— s and m=r=l, the relative velocity 
constant i,/J:j[log(CO)i-log(CO)j]/[log (H 2 )j-log(H,),]. 

The experimental data obtained as above give concordant 
figures for the quantity Jcjk^ on these assumptions as regards the 
values of m, w, r, s, but not on other assumed values. It is therefore 
deduced that these assumptions are correct, i.e., that both reactions 
are termolecular, 2CO+ 0g=2C02 and 2H2'f 02 = 2 H 30 , and that the 
relative rate of combustion k^{00)fk2(B^)—(i'Z6 (approx,). These 
conclusions, which are contrary to those of various other investigators, 
are limited to the case of combustion of a gas mixture under the 
conditions above described. C, I. 

The Relative Influences of Water Vapour and Hydrogen 
upon the Explosion of Carbon Monoxide-Air Mixtures at 
ffigh Pressures. Wiluam A. Bone, Bxjdley M. Newitt, and 
Donald T. A. Townend {T., 1923, 123, 2008—2021). 

Velocity of the Action of the Halogens, Oxygen and 
Nitrc^en, on Metals, Determined by the Colours of t^ Surface 
Films. G. Tamjunn {Eec. trav, chim., 1923, 42, 647-551).- 
The velocity with which gases react with j&nely polished metal 
surfaces may be followed by observation of the colours of the metai 
surfaces. It is necessary to ascertain the thickness of the air layei 
which will produce the same colour, and this air thickness is pro- 
portional to the thickness of the film. Thus air thicknesses of 
140 corresponding with straw-yellow, to 1000 fjLp. corresponding 
with the fourth order red, can be observed which in the case of 
the action of iodine on silver correspond with from forty-three to 
three hundred and thirteen molecules of silver iodide. The rate at 
which the film thickens in the case of the action of the halogens ® 
silver, copper, and lead follows the law 2pf, where y is the tMct- 
nees of the layer, i the time, and p a constant. In the case of silver 
iodide, the value of p is really constant between 15® and 145 ^ at 
the latter temperature it increases to three times its original value 
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and then beooihes constant ag«n to 185®, This jomp in the value 
occurs at the transition point of ^ver iodide. In the case cf the 
action of nitrogen or oxwen on iron and cerium, the rate at which 
the film increases in thicMess is given by y=[log«(l+<*)--logia]/5 
at oOiDStant temperature, where y is the thicbiess, t the time, b the 
fraction by which the conoentration^of the gas is reduced in the 
length, dy, of the film, and u is a constant. The authors have 
calculated the time necessary for the formation of a visible film 
when oxygen acts on dry metals at 15®. The following values^ are 
recorded: lead, ninety years; zinc, 31x10^ years; cadmium, 
19x10® years; copper, 6x10® years; tin, 36x10® years; iron, 
25x10^^ years, and nickel 475x10” years {cf. A., 1920, ii, 248; 

1922, ii, 852). J. F. S. 

Hydrolysis of Potassimn Hydrosulphzde in A^oos Solu- 
tion. Jael a. Wasastjbkka {Soc, Sci. Femica Cm, Phys.-Mat., 

1923, 1, No. 39, 1 — 15).— The rate of hydrolysis of ethyl acetate at 

25*^ by solutions of potassium hydrosuiphide of various concen- 
tretions has been determined with the object of ascertaining the 
degree of hydrolysis of potassium hydrosuiphide. Two new 
methods of analj^ing the reacting system at any given moment are 
described and have been used in the present work. The hydrolytic 
constant is found to be 10'5 x 10"®, and from this value the first 
difisociation constant of hydrogen sulphide is found to be 7'8 x 10"®. 
Combining the present value of the dissociation constant for 25® 
with that found by Walker and Cormack for 18® (T., 1900, 77, 5), 
the heat of dissociation of hydrogen sulphide is found to be —7700 
caL, whilst the value calculated from thermochemical data is 
“6500 cal. Potassium hydrosuiphide, by its presence, reduces 
the velocity of hydrolysis of ethyl acetate. This effect is about 
three-quarters of that produced by a correspondii^ amount of 
potassium chloride. With veiy large ooncentratitais of potassium 
hydrosuiphide, the degree of hydrolysis falls veiy much below the 
value caUat^. J. F. S. 

Hydrolysis of Potassium Monosnlphide, Jabl A. Wasast- 

IKRNA (^oc. 8ci. Fmnica Com. Phys.-Mat., 1923, 1, No. 40, 1—24).— 
The velocity of hydrolysis of ethyl acetate by solutions of potassium 
monosnlphide has been determined at 25® with the object of deter- 
mining the degree of hydrolysis of this salt. The course of the 
saponification was followed by measuring the change of either the 
refractive index or the electrical conductivity with time, and 
corrections were introduced for the neutral salt action of the sulphide. 
The hydrolytic constant is found to be 15 at 0® and a 0‘833N- 
wlution of potassium sulphide is shown to be hydrolysed to the 
extent of 95%, The second dissociation constant of hydrogen sulphide 
been calculated from the results and the value 6 x 10'^^ found, 
the temperature coefi&cient of the hydrolytic constant the 
of dissociation of the HS'-ion has been calculated. The 
of this calculation, which is somewhat uncertain, is HS^— y 
fi‘+S"-18.000 cal. J. F. S. 

VOL. exxiv. ii. 23 
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oI Fats. Influence of ^ AdsoroUon of 
thelimiilsiaer at the Boundary of Fat and^ato Aaro m 
the Saponification Velocity in Boilii« Ita^oM- J. P. 

tnw. Mm., 1923, 42, 868-^67), -A theoreb^ ]^pcr 
in which it is shown that in the saponifioation of fats witt dilute 
minaral aoids and stearo-naphthalene sulfonic acid m emulsifier 
(Twitohell’s process) the increase of the surface of con^t between 
the fat and the aqueous solution alone cannot explain t ® *5^^ 
of the emulsifier on the velocity of reaction. An 
showing that the emulsifier mcreases the concentration of the 
hvdrZn-ions at the interface also, and con^uently the saponi- 
flSfenvelocityperunitareaof surface of contact. By the mcre^ 
rf the surface contact and the mcrease rf t^^ydrog^ion 
concentration at this surface, the influence of the Twitohell emulsi. 

< fier is explained. From the equation deduced, it »PPe»" ^ ^ 
emulsifier repels the mineral J.cid from the botmdary of fat and 
water Addition of mineral^id cannot therefore increase pr^ 
nortionally the saponification velocity, a deduction m complete 
with fact, ^alogous considerations on the sapon^cahon 
with lye show that the abnormal deci^ of the sa^mficabon 
^locity near the end of the reaction is due to the repuls.™ of the 
hvdroxVions from the surface of contact by the adsorbed soap. 
It Ziars therefore that the emulsifiers us^ m sajm^caticn m 
acidTedia increase both surface of contwt betw^n fat and water 
phase and saponification velocity per umt area of this ^ace; in 
Lonifioation in alkaline media, however, the soap formed mcmaees 
Srsuiface of contact but decreases the saponification 
unit area. 

Speed of Reaction in Concen^^ Solution tte 
Me^^ism of the Inversion of Sucrose. II. Gmegb 
Amer. CMm. Soc., 1923, 45, 1581-1592; cf. A„ 
1022 i 230) —A theoretical paper in which a kinetic interpretation 
of aitivitv is given which justifies the expression of ve ooity of 
Icto to toiSs of activities and demands that toe velocity m 
expressed be defined as mols. transformed m 1 mol. d all cOTpoMnk 
^ interpretation offers a possible explaiiation of toe rfect d wto 
oHhe velocitv of reaction. The expression of Bronsted (A.; 1922, 
ii 6991 must be modified for concentrated solutions. M analysis 
of e^™td work shows that it is of little value for de W 
the relation of the velocity of reaction to the yiscoaty. The 
luetic theory, however, demands that the velocity of r^m 
should be independent of the viscosity. These concluaoM W to 
the formula for the inversion of sucrose previously put fo 
(ioc. cit.) when the concentration of electrolyte “ 
experimental measurements cannot serve as a 
between the various hypotheses of toe mechanism of the ^ ’ 

for the difference to agreement tetween the „„ de 

small Any interpretation of toe 

^^ption toat k Uquid junction potential uuthja S 
potaslliim chloride is independent of the sucrose co 
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Interpreted by ^e formula previoualy put forward (loc. c^.)i the 
v^tiooity of inyersidti cataly^ by hydrochloric acid adds con* 
firmation to the statement that six molecules of water react with 
each molecule of sucrose. The agreement is not quite so ^od as 
^th sulphuric acid. J.F, 8, 

Influence of the Speed of Stirring on the Solution of Mag* 
onsium in Acids. M, Oentnebszwxr {Rec. trav. cAm., 1923, 
42, 679 — 584).— The rate of solution of magnesium at 25^ in .Y/S- 
jjjdrochloric acid has been determined under various conditions of 
stilling. A few experiments are also described on the rate of 
golfltion in iV/8-sulphuric acid or J^/4-hydrochloric acid when the 
magnesium is rotated. The experiments show that velocity 
coDfltant increases proportionally with the rate of stirring the 
golotion. The solution takes' place more rapidly when the metal is 
lotated in the opposite direction to tlje solution. J. F. 8. 

The Geometrical Arrangement and Chemical Reactions 
of the Atom. H. J. Feins {Chm. WeMcd, 1923, 20, 402— 
■403).— A criticism of Hermans (this vol., i, 767). The present 
theories of valency and structure explain many otherwise unrelated 
and apparently contradictory phenomena, and should not too 
li^tly be condemned, 8. 1. i. ' 

The Model of the Neutral Helium Atom. A. Sommebfeld 
(J. Oft. Soc. Amer., 1923, 7, 509— 315).— The model of the neutral 
helium atom originally proposed by Bohr (A., 1913, ii, 688, 943) and 
that proposed by Kemble (A., 1921, ii, 478) afford calculated values 
d ionisation potential of helium which do not agree with the 
experimental value, 24-5 volts. Moreover, the models represent 
helium as being paramagnetic. The author discusses the quantum- 
relativistic dynamics of a model comprising two electrons moving in 
opposite senses in two coplanar Keplerian elliptic orbits about a 
common nucleus. The quantum numbers employed in the analysis 
refer, not to the single electrons, but to the system as a whole. 
Ihis model conforms with the diamagnetic character of the neutral 
helium atom, and with the possibility of the existence of doubly- 
mtd helium atoms, as found by Millikan {Physical Rev., 1921, 18, 
58). Also, it affords a correct value of the ionisation potential, 
n general, it appears to be impossible that there should exist in the 
Dteiior of every atom a system possessing angular momentum and 
Q&gnetic moment, such as Bohr’s model of the K-shell. 

J. 8. G. T. 

Electron Valency Theories and Stereochemistry. Samuel 
^uqden (T., 1923, 123, 1861—1865). 

Note on the Theory of Free Rotation.^ Thomas Mabtin 
WWBY (T., 1923, 123, 186B-1867). 

Octet Theory of Induced Alternate Polarities ; the 
Occupied by Octet-stable and Octet-unstable 
Ronald Fraser and J. E. Humphries {Phil Mag., 
1^23, [iv]^ 4S^ 331— 334).— The authors seek to vindicate their 

23—2 
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interpretation of Lapworth's principle of induced alternate polarities, 
in which they postulate an electron transferencel^between stable whI 
unstable octets as the necessary accompaniment of the manifestation 
of such polarities, by considering the domains occupied by stable 
and unsUble centres attached to the benzene nucleus in the case of 
various chlorobenzenes. In accordance with the view expresBed 
it is shown that, in every case, the introduction of an octet-stable 
chlorine centre causes an increase in the average volume of the 
chlorine atom, whilst an octet-unstable chlorine causes a decrease. 
Moreover, it is shown that the average volume of the chlorine atom 
in m-dichlorobeiizene is about 3% greater than the lar^^t value 
characterising the poly-substituted chlorobenzenes. J. S. G. T. 

Chenaical Constants of Diatomic Gases. J. B. Pabtiitqto}^ 
{PhiL Mag., 1923, [iv], 46, 329—330).— In a recent paper (A., 1922, ii 
839), the author deduced the expression the 

chemical constant of a diatomic gas consisting of molecules composed 
of two like atoms. A similar expression, viz., 
deduced by Sackur (A., 1913, ii, 128), is considered by the author < 
to be in excess of the correct value by loge2 . J. S . G, T. 

The Ammonium Chloride Problem. A. Siam {Pec. ifav. 
chim., 1923, 42, 826 — 829). — A discussion of the effect of intensive 
drying of ammonium chloride. J. P. S. 

A Pressure Regulator for the Quantitative Measurement 
of the Velocity of Filtration. Wbrnke Rath {KoUoid Z., 1923, 
33, 109— 111).— A manostat is described by which the pressure 
may be kept at any desired pressure less than atmospheric during a 
filtration. J. P. S. 

Apparatus for the Continuous Extraction of Solutions hj 
Means of Solvents without the Application of Heat. M. 

Jayillter and L. de Saint-Rat {BvU> Soc> chim., 1923, [iv], 33, 
996 — 999). — Continuous extraction of an aqueous solution is 
obtained by withdrawing the heavier extracting solvent from below 
and causing it to fall in a stream of drops through the lighter layer 
to be extracted. In the case where the solvent used is l^hterthan 
the solution to he extracted, it is the latter which is circulated, 
[See J.S.CJ., 1923, 42, 868a.] H. H. 

Dschfibir and Gober. Ernst Daemstaedter {Ghem. 

1923, 47, 621—622 ; cf. Holmyard, this vol, ii, 148; Partington, 
ibid., lippmann, this vol., ii, 314). — Geber and Dschabir are coa 
sidered to be two distinct individuals ; the Arabic manuscripts of 
the latter are, in fact, believed to have no connexion with Gekr 
or the “ Summa perfectionis.'' Alchemical writings ascribed to 
Avicenna are stated to contain passages from the “Summa per- 
fectionis.’' 
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Inorganic Chemistry. 


The Hydration of Hydrogen-ions. J. BABORovsKt ICJmn, 
Usty, 1923, 17 , 170^171 ; cf. A., 1922, u, 816).~The mass Wg of 
the hydrogen gram-ion in aqueous solution is calculated from the 
^uation WjMit/j— where Wj is the mass of a gram -ion of 
liydrogen in gaseous hydrogen, and Wg the velocities of hydrogen- 
ions in hydrogen and water, respectively, and and t/j the viscosities 

hydrogen and of water. The values so obtained for correspond 
with 0 66 molecule of water in one case and 0'83 molecule in another 
per hydrogen-ion, the correct value being probably 1 molecule. 

R. T. 

Relative Determination of the Atomic Weight of Chlorine 
in Bamle Apatite. Maggot Dorenfeldt {J. Amer, Chem. 8oc., 
1923, 1577 — 1579). — ^The paper descril^ work undertaken to 

iscertain whether the chlorine contained in an old mineral, which 
lias not been in contact with water, contains the two isotopes of 
chlorine in the same proportion as in ordinary chlorine obtained 
From sodium chloride . The method of work consisted in determining 
the specific gravity of saturated solutions of ordinary sodium 
chloride with that of solutions of sodium chloride prepared from 
Bamle apatite, using a pyknometer of the type previously adopted 
by Fajans and Lembert (A., 1917, ii, 472) for a similar purpose. 
The specific gravity at 1 S'" is found to be the same for both samples. 
The solubility of both specimens is found to be identical in the two 
cases, namely, 26*357%. Consequently, the author concludes that 
the chlorine isotopes in Bamle apatite occur in the same proportion 
as in ordinary sodium chloride. J. F. S. 

The Kinetics of Chlorate Formation. A. V. Pamfilov and 
(Mlle) 0. S. Fedorova {BuU. InsL Polyteeh. Ivanovo-Voznesensk, 
1923, 7, 79 — 84). — The electrolytic formation of sodium chlorate 
from the hypochlorite is greatly favoured by the addition of a 
diehromate or free chromic acid. The acceleration of the reaction 
is observed in strongly acid as well as feebly acid solution, and it is 
shown that although rather considerable quantities of dichromate 
have to be added, the latter functions as a true catalyst, the initial 
and final amounts remaining the same. G. A. R. K. 


Oatj^n. W. P. JORISSEN (Pec, trav. chim., 
1923, 42, 855 — 858). — The author directs attention to a case Himilar 
ro the atmospheric osddation of arsenite in the presence of sulphite. 
A mi^ure of benzaldehyde and acetic anhytdride is oxidised quanti- 
tatively to a benzoyl acetyl peroxide by air or oxygen in the presence 
of sand, 2Ph<;H0+0(C0Me)2+20, ->H20+2C0Ph-0j-C0Me. In 
^ case, the quantity of oxygen taken up is twice as laige as that 
S r ^^^Idetyde in its oxidation to benzoic acid and equal 
at taken up in the oxidation of benzaldehyde in the presence of 

J.F.S. 
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Production of Sulphuric and Hfdrooblorio Acids Iro^ 
Sulphurous Acid and Chlorine. Bibi^habd Ninuii sik} 
Fea^z Wilczewski [Z. angew. chm., 1923, 36, 377— 681).-^ 
M^ured volumeB of sulphur dioxide and chlorine are broi^^ 
together in the presence <d water or, preferably, of strong hydro, 
chloric acid, which is maintained in the form of a spray. As the 
proportion of sulphuric acid produced increases, the density of the 
acid mixture rises until, at d 1*6, the hydrochloric acid h^ 
almost completely eliminated. The sulphuric acid always contains 
a considerable proportion of dissolved sulphur dioxide, even if 
chlorine is added in excess, but either of these gases can be removed 
by blowing air through the acid. The reaction proceeds quantita- 
tively if sufficient water is present, its velocity being very consider- 
ably increased by raising the temperature. The sulphuric acid 
formed is of 66 — 88% strength, and the hydrogen chloride is absorbed 
in the usual manner. Sulphur trioxide is not obtainable according 
to the equation S 0 o+CL+Ha 0 =S 03 + 2 HCl, the product being 
sulphuric acid. [Cf. 1923, 42, 827a,] W. T. K. B. 

Snlphaznide. Wilhelm Traube and Emil Rbubks (Btr,, 
1923, 56, [B], 1656 — 1663). — Sulphamide absorbs 1*4 molecular 
proportions of dry ammonia at +20®, 3*0 molecular proportions at 
0®, and 5*4 molecular proportions at —20°. The product so formed 
has an electrical conductivity about 150 times that of a iAT-aqueons 
solution of sulphamide, Fdrthermore, a 4.^-aqueou8 solution of 
Sulphamide-ammonia has a conductivity twenty-five times that of 
a 4^-solution of ammonia alone. It is therefore suggested that 

sulphamide can also exist in an oci-forra, thus, 

NHISO<C^^ , just as in the case of carbamide. The sodium, 

liihiumy potassium, barium, and calcium salts are described as 
colourless, non-hygroscopic crystals, whilst the cupritdrammm and i 
cuprieihyUnediamiue salts were obtained as blue, crystalline solids. 

Bemylidenesulphamide, NH^'SOj’NlCHPh, was obtained by the 
elimination of water from benzaldehyde and sulphamide by means 
of anhydrous copper sulphate. It forms needles, m. p. 135°, solnble 
in methyl alcohol, ethyl alcohol, and benzene. MonocBmh 
sulphamide, prepar^ by the action of hypochlorous acid on 
sulphamide, melts at 66® with decomposition, and is easily soluble 
in water, alcohol, or chloroform. Details are given of an improved 
method of preparation of sulphamide from sulphury! fluoride. 


Protective Colloids. X. Saponin as Protective Colloid, 
m. Colloidal Selenium. A. Gutbibb and U. Rhein {KdhM 
Z,, 1923, 33, 35—36; cf. A., 1921, ii, 538 ).— Colloidal solutions of 
selenium may be prepared by the cautious addition of a 1 : 1000 
solution of hydrazine hydrate to solutions of selenious acid 
taining saponin with continuous stirring. During the formation, 
^heie is a continuous loss of selenium as a red precipitate dueW 
the coagulation of the colloid in the foam pr^uc^. The »»j 
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prepir^ are of various colours, vermilion, bright red, yellow dark 

*k! ^“8 ^ery unstable,^ Sohitions, 

preeemd for long periods, but have the 
piowrty of settling into two layers which, however, may be readily 
made homogeneous again by simply shaking. The sols may te 
(on^trated by freezmg and warming, to both of which they are 
^latavely stable, but the soUd colloids are not entirely revS 
ind m many cases are quite irrevereible. ^ X ^ 

Fixation (rf Atmosp^ric Nitrogen by the Cyanide Procesa. 

Kiyomatsit Teeada (Rikmgahi Kenh/ujo IM, 1923 2 234— 
242).— A mixture of IW parts of sodium carbonate, 100 parts of 
potoium cartenato, 220 parts of charcoal, and 220 parts of ferric 
Bade was ^d as the catalyst. The reaction takes place at 800°- 
the cyanide is about 80% at 700”, and above 85% at 
150 , the velocity of the passmg nitrogen is 4'5— 5 litres per minute 
ind the ration is almost complete in sixty minutes. The catalyst 
TO contoed in an iron tube, which was scarcely acted on owing to 
the low temperature of reaction. K K 

^thesis of A^onia from iU Elements in the Low 
Voltage Arc. H. H. Storch and A. R, Olson (J. Atner Chem 
Sx., 1923, 1605— 1615).— The factors controlling the rate of 

[omation of ammoma from nitrogen and hydrogen in the low 
roltage arc have been investigated. It is shown that the earlier 
TOkof Mderwn (A., 1922, ii, 562), in which a wave type curve was 
jbtamed for the rate of reaction as a function of the accelerating 
roltage, is to be explain^ by the preliminary experiments describ^ 
in the present paper. The curve is found to be due to a super- 
position of the curve described below and a “ fatigue ” factor in the 
mecha^ used for absorbing the ammonia gas. The variation of 
he rate of re^tion, at constant tube current, with the accelerating 
roltage is such as to give abrupt increases in the rate of reaction at 
i^ific volteges which are about four volts apart. The formation 
)1 ammoma in quantities sufficient to be detected by Nessler’s 
ragent dws not occur unless an arc is present. The magnitude of 
he rate at any given voltage, and at constant tube current, depends 
pnmanly on the diameter of the hot filament used as the souree of 
^ percentage of nitrogen in the gaseous 

ixture favours a higher rate of reaction. J. g 

^ Ammonia by Air in Contact with 

DBCABwhEE {Compt. rend., 1923, 177 , 
ho ' L apparatus already described (this vol, ii, 155) 

tth!i oxidation of ammonia by the above 

til w yield of oxides »>f nitrogen is a function 

catalyst and of the percentage of ammonia 
^ and also depends on the physical state of the 

C £ T 

^ f of Ammonia. I. Kbnksi 

Cld 2. 222-233).-A mixture of 

a bismuth was used as a catalyst for the oxidation of ammonia, 
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air being used as the source of oxygen. When the ratio of the oxides 
of iron and bismuth was 67 : 33, the yield was 85% ; the temperature 
of the catalyst being 750—800®, thickness of the layer of the 
catalyst 0*5 cm., the current of gas contained 8% of ammonia and 
the velocity of the gas about 1 Utre per minute. By adding thorium 
oxide to the catalyst, the yield was increased. If the content of 
oxygen in the gaa is increased to 40%, the yield became 95%. The 
catalysts were prepared from the nitrates; oxides prepared by 
other methods gave a smaller yield. K. K. 

The Formation of Nitric Acid in the Manufacture of Liquid 
Carbon Dioxide. L. Hackspill and A. Condee [Campt. rend., 
1923, 176, 1811— 1813).— Under conditions which exclude the 
possibility of mechanical admixture, the potassium hydrogen 
carbonate which is formed as an intermediate product in the manu- 
facture of carbon dioxide from coke contains a small quantity of 
potassium nitrite. This has its origin in the oxidation of the 
nitrogen content of the coke. The nitrous acid is partly liberated 
by the carbonic acid formed in the process and may be oxidised to 
nitric acid, which rapidly corrodes the plant in which the manufacture 
is carried out. H. J, E. 

Crystal Structures of the Cubic Forms of Arsenious and 
Antimonious Oxides. Bichabd M. Bozoeth [J. Amer, Chm. 
Soc., 1923, 45, 1621 — 1627). — The crystal structures of arsenious 
and antimonious oxides have been determined by means of Laue 
photographs and -X-ray photographs. These crystals may be 
regarded as composed of As 40 ^ and Sb 40 g molecules having a 
diamond arrangement, each molecule corresponding with one 
carbon atom. The arrangements are derived from the space group 
0*. The sizes of the unit cubes containing eight molecules of 
A 840 g or Sb 40 g are 11*06 A. for arsenious oxide and 11*14 A. for 
antimonious oxide. The shortest distance between arsenic and 
oxygen atoms is 2*01 A. and between antimony and oxygen atoms 

2*22 A. J.F.S. 

Carbon. Pelayo Poch {Anal. FIs. Quim., 1923, 21, 291— 
304). — Carbon was prepared by decomposition of carbon monoxide 
passed through a porcelain tube in a combustion furnace with 
ferrosoferric oxide as catalyst, and also by the decomposition of 
cyanogen in an electric arc, X-Ray examination of the products 
obtained showed that the carbon from cyanogen was the more finely 
orystailine. Its heat of combustion was greater than that of carbon 
from carbon monoxide, but slightly less than that of Sobering s 
“ absorption carbon.” The possibility of obtaining diamond from 
black carbon is discussed. G, W. B- 

Tbe Evaporation of Carbon. Weetenstein and Jedbzej- 
BWSKi {Cmpt. rend., 1923, 177, 316— 319).-The blackenmg of 
carbon filament lamps has b^n attributed to evaporation and also 
to disintegration of the filament. By studying the evaporation o 
carbon filaments in a vacuum, applying formulae used by 
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A., 1920, ii, 469) and Langmuir {PhysihcU, Z„ 1913, 14, 1273), it is 
jhown that the above bla^ning is due to sublimation. The loss 
)f carbon increases rapidly between 2,800® and 3,600® Abs,, whereas 
f disintegration were the causal process no appreciable temperature 
^effioimt woM be observed. Also, the sublimate is distinctly 
jrystaJline. Piom the residts obtained, the authors find the b. p. 
)f carbon to be 6,100® Abs. (i.e,, a higher temperature than is reached 
B a carbon arc crater) and the atomic heat of sublimation, referred 
:o the absolute zero, to be 216,000 cal. E E T 


Silicon Hydrides. XVI. The Higher Members of the 

Stock, Paui/ Stikbjblbb, and Ebi£i)bich 
[Ber.t 1923, 56 , [B\ 1695— 1706).— An investigation of the com- 
position and properties of the less volatile silicon hydrides obtained 
by the action of acid on magnesium silicide. The liquid products 
ipere fractionally distilled in a vacuum and the fractions of the 
listillate collected at temperatures from —185® upwards. A 
yellow, amorphous, solid residue was obtained which, from its 
inalysis and its behaviour towards bromine, appeared to be a 
polymeride of siUcon monohydride, [SiH],. The following physical 
Beasurements were made. Silicopropane, SigHg, (fS 0*743, m. p 
-117-4®, b. p. 53® ; silicobutane, Si^Hjo, dl 0'825, m. p. about 
b, p. 109®, The higher members of the series are less stable to 
light and appear to decompose according to the scheme SigHjj — >■ 
^[SiHJx+SiaHg+SiH^. This unsaturated hydride apparently 
jaimot be obtained in a volatile form of low molecular weight. 
Whether obtained by the auto-decomposition of the silicoparaftins, 
by the action of the silent electric discharge on these compounds, 
by the action of acids on silicides, or by the action of sodium' 
imalgam on sUicoparafiins and their chlorides, it always appears in 
the solid, yeUow, associated form, its composition varying between 
[mi and [SiHj.g],. ^ 


The Crystal Structure of Quartz. L. W. McKkehan (Physicai 
Rev., 1923, 21, 503 — 508). — It has been confirmed by the powder 
method of X-ray crystal analysis that the space lattice of quartz is 
hexagoiml. An atomic arrangement consistent with the observed 
intensities of the lines requires the molecules to be obtuse-angled 
^^eles triangles, having an angle at the silicon atom centre of 
115 14 , and a distance between the silicon and oxygen atom 
centres of 1*631 X 10 ® cm., lying in the basal planes of each of three 
interpenetrating hexagonal space lattices. A. A. E. 

Les Gaz Rares des Gaz Naturels. Professob Chables 
Modmu, President of the Societe Chimique de France (T., 1923, 
^,1905 1947). — A lecture delivered before the Chemical &ciety 
on June 14th, 1923. 


Liquid and Gaseous Phases of HflHmn at 

192 ? I^^ameblingh Onnes {Rec. trav. chim., 

th ]' 'A 538). — A discussion of the equilibrium between 

It u gaseous phases of helium at very low pressures, 

shown that a maximum exists in the latent heat of vaporisation 

23 * 
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of helium, as is predicted by the equation 

bub it is not so pronounced as calculations based on this ^uation 

indii^te. S- 

Porificatiou of Neon and a New Determination o! the 
Critical TOTuperature of Newi. C. A. Cbobcmeuh (-Rec, irat;. 
cAm., 1923, 42, 814— 817).— A technique for the purification of 
neon is described which may be used for quantities up to 20 litres. 
The method consists in fractionation from a vessel originally at 
the temperature of boiling liquid hydrogen, after the removal of 
all gas which is not solidified at this temperature. With the pure 
material thus obtained, the author has redetermined the critical 
temperature and finds the value — 228’71° on the Kelvin scale. 

J. F, S, 


Preparation of the Alkali Metals. M. Buou {Bull, Soc, 

1023, [iv], 33, 994— 995).— Hackspill’s method {A., 1911, ii, 602) 
is modified for students’ use in that the vacuum is obtained by 
means of a water vacuum pump and drying tube. The reaction 
tube is heated at 360® until no more gas is evolved, when it is shut 
off from the pump and the temperature raised to 800®. The yield 
of metal is only slightly below that obtained by the original method. 

H. H. 

The Determination of the Degree of Hydration of Salts 
by a Radioactive Method. Heney Tereey and Victor Geobgk 
Jolly (T., 1923, 123, 1979—1982). 


The Causticisation of Potassium Carbonate. P. P. 

Budnikov and J. K. Syekin [Bull. Inst, Pdlytedi. Ivunovo-Voz- 
nesmsk, 1923, 7, 97— 101).— The formation of pota^ium h^roxide 
from solutions of the carbonate and solid calcium oiide was 
studied at 20®. It was found that the reaction proceeded practic- 
ally to completion (91 to 98%) if the initial concentration did not 
exceed 2V ; in more concentrated solutions there was a loss, due 
to the formation of the solid compound K2C03,CaC03 (Banc, 
A, 1912, ii, 2^); this loss is not observed if baryta or strontia 
is used instead of Ume (Bodlander, A., 1905, ii, 634), the carbonates 
of these metals being unable to form such double salts. A curve 
is constructed to express the conditions governing the equilibnum 
of the reaction. G. A. K. K. 


Catalytic Decomposition of Sodium Hypochlorite by CoM 
Peroxide. Owen Rhys Howell (Ftoc, Boy, Soc., 1923, 

134— 152).— The rate of decomposition of sodium hyiwcnlonte 

by cobalt peroxide has been investigated at 25® and 50 under 

various conditions. It is shown that the rate of decomposi lo 

is directly proportional to the quantity of cobalt 

The rate of decomposition is accelerated by the presence of ao^ 

salts : in the case of sodium chloride it is directly proportio 

to the square root of the concentration of sodiumuons 

This is explained by assuming the mechanism of 

consist in the linking of hypochloritc-ions to the positive yg 
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and sodium-ibna to the negative oxygen of the peroxide, with 
suhseqaent immediate decomposition of the quadrivalent oxygen ' 
compound. In the presence of a fixed amount of hypochlorite, 
die rate is then proportional to the degree of adsorption of the 
sodlumdons. The rate is retarded by alkali, and the retardation 
jg proportional to the adsorption of hydroxyl-ions. Hiis is ex- 
plained by the fact that hydroxyl-ions are attracted by the positive 
oxygen of the peroxide, yielding an inactive command to the 
exclusion of hypochlorite-ions. The rate of the reaction has been 
measured at 25® and 50°, and the average temperature coefficient 
over this raMe is 2*37 and the Arrhenius activation coefficient 
1=16,574. The catalyst is not affected by any of the catalyst 
poisons, hydrogen sulphide, potassium cyanide, mercuric chloride, 
amenious oxide. J. F. S. 

The AUotropic Transformation of Ammonium Nitrate 

at 32°. P. Mondain Monval {Compt. rend., 1923, 177, 175 — 
178; of. MilJican, Joseph, and Lowry, T., 1922, 121, 959),“The 
solubility of ammonium nitrate has been determined carefully 
for the temperature range 26*7 — 39*2° {eleven readings), the 
transition-point being found to be 31 8° (240 g. of ammonium 
nitrate in 100 g. of water). The ratio of the tangents to the two 
halves of the curve (dsjds') was found to be 1*17, which (cf. Le 
Chatelier, Compt, rend,, 19()0, 130, 1606) should be equal to the 
ratio of the latent heats of solution for the two forms of the salt. 
The actual figure obtained for the second ratio (for method, cf. 
Mondain Monval, this vol., ii, 131) was 1*158 (L/L'), determinations 
being made at 28° and 36°. E. E. T. 

Ammomnm Dichromate. E. Molbs and F. Gk)\ZAL£Z {Anal, 
fis. 1923, 21, 204 — 212). — Data are ^ven for the density, 
solubility, and heat of solution of ammonium dichromatc. Tranquil 
decomposition takes place at about 225°, the oxidation of the 
ammonium to nitrogen being the most complete where the reaction 
takes place most rapidly. The black residue thereby obtained is 
shown to be chromium peroxide. G. W. R. 

The Hydration of the Lithium-ion. J. Babobovse^ and 
J. VELf^EK {Chem, Listy, 1923, 17, 171-172; cf. A., 1921, ii, 573; 
1922, ii, 816 ; this vol., ii, 288, 532),— Certain numerical data given 
in a preceding paper (A., 1922, ii, 816) are corrected. The degree 
of hydration of the kations of a solution of hydrochloric acid is 
ioand to be “ four times less ” than that of lithium kations, and 
^ot be accurately determined by gravimetric methods. An 
interferometer must be used. R. T. 

Lithium-Ammonium. F. Benoit {Bull. Soc. chim., 1923, 
33, 908 — 917). — From a study of the isotherms obtained by 
ie method of Biltz and Hiittig (A., 1921, ii, 201), it is shown that 
lithium-ammonium poorest in ammonia is LiANHg. This 
’*>Dipound easily decomposes into lithamide, LiNHj, hydrogen, 
ammonia, and it is possibly this fact which led earlier in- 
festigators to describe compounds denoted by the erroneous 

23*— 2 
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Ii3,8KH8(liqmd)+8-67 Cal. _ 

Dispersoid Synthesis of SUvw and 
flldfihWe Method. P. P. von Wbimabn {Kollotd a., 1923, 33 
ll^^-CoUoidal silver sols of great stability my ^ 
hv identically the same method as has been used for gold 

W ex! of ‘ 35 %^orSyde”oluL” 

is veUow in colour and highly dispersed, but its colour chMga 
rairidlv to brown. The stability cannot be increased by boiling, 
K meX passes into theWlar disperse conddion very 

rapidly. . j r. 

General Colloid Chemistry. VIl. Analysis and Con- 

^hHSr ii!“329).- 

Stumlent. of tii 

represented by [rAg . yAgCl . AgCl jJAg . (NHj).. 

Double Decomposition in the ^sMce 
The System SUver Nitrai^f f 

IJ Russ, Phys. Chem. Soc,, 1921, 5d, ISl— lyi;. 

L oonstcueted for the ayetem aileet ir 

"TTtd K=Wiv5“tS>sr.». iii !..» 

SmplIiKi ’i fcorphoua, Ita ooleut 

s£e‘vr„-rr.h.^i^^^^^ 

also to the exothermic nature of the reaction whicH wo^ ^ 
involved. j * W T, 

Symmetry of Calcium Thiosulphate^x^yd^^* 
Astbitrt {Nature, 1923, 112, ^ unit cell oi 

ionisation spectrometer, it has been shown tot to u 
calciinn thGphate hexahydiate f ?the pinacoii*! 

Sbstence is the^ore considered to be a member of the pma^ 
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olass, rather :tha;n the unique example of the triclinic aByrnmetric 
claas. A, A. E. 

Studies on the Dolomite System. U. Allak Erkbst 
MiTCHiax (T., 1923, 123, 1887—1904). 

System BaSaO^-NajSjO^HjO. W. C. db Baat {Bee. trav, 
1^3, 42, 643— 646).— The s^tera sodium dithionate- 
barium ditbion^e-water has been investigated by means of 
solubility deteiminations at 30°, 20*1°, and 12°, and the results 
have been combined in an equilibrium diagram. It is shown that 
neither double salts nor mixed crystals are formed. J, F. S. 

System Lead-Antimony. R. S. Dean {J, Amr. Chem, jS'oc,, 
1923, 45, 1683— 1688).— Investigation by means of differential 
beating curves and microscopic examination shows that antimony 
is soluble in solid lead up to between 2% and 3% of antimony 
at the eutectic temperature. The alloys containing up to 13% 
of antimony show a higher eutectic temperature on heating than 
on cooling. This is explained by hysteresis. A tentative equilib- 
rium diagram has been constructed which assumes the existence* 
of a compound, Pb^Sb, containing 12*6% of antimony, which forms 
a eutectic with its solid solution in lead at f0% of antimony. The 
data are insufficient to fix these points accurately. The com- 
pound forms very slowly, and when the mixture is cooled it is 
not formed from the liquid, but from the solid eutectic between 
antimony and the solid solution. As a result of the reluctance 
of this compound to form, the system as it cools behaves as an 
antimony solid solution eutectic and hence freezes at 247°. When 
this is heated, the compound forms and the melting ?point is the 
eutectic point between the compound and the solid solution at 
258°. J. F. S. 

Thallic Sulphates and Thailic Selenates. Julius Metbb 
{Rec. trav. chim.t 1921, 42, 614 — 619). — The solubility of thallic 
oxide, the basic sulphate, Tl{ 0 H)S 0 i, 2 H 20 , and the acid sulphate, 
HTl(S 04 ) 2 , 4 HgO, has been determined in sulphuric acid of various 
concentrations from 10% to 90% at various temperatures and the 
stability diagram constructed. It is shown that no other thallic 
sulphate exists under the above-named conditions and that the 
other thallic sulphates described in the literature are mixtures 
the formation of which is due to the slowness of the change from 
one salt to another. The transition point of the two sulphates 
mentioned above lies at about 40°. The corresponding selenates 
have also been investigated, and are found to be very similar to 
the sulphates ; the main point of difference between them is that 
the transition point lies at 45°. J. F. S. 

Separation of Isotopes. Application of Systematic Frac- 
tionation to Mercury in a High Speed Evaporation-Dii^asion 
Apparatus. Robert S. Muluken (J. Amer. Chem. Soc., 1923, 
45, 1592—1604; cf. this voL, ii, 31).— An apparatus is described 
toi the rapid partial separation of mercury into its isotopes by a 
combined process of distillation and molecular- diffusion at low 
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pwasnre. the Utter process being the major 

^r^diflusion membrane in each unit oonsfflte rf a tuto o^ter- 
paper a metre long, this material bemg selected pnmanly because 
thinness. The operation of the apparatus w oa^ m as 
a systematic fractionation, in which six units are used mde^ently. 
Pi^minary operation of the apparatus has mven a serration 
of 0T02 unit of atomic weight between extreme fracti^ of 22 c.c. 
A separation of O'S unit with 50 c.c. fractions s^d be obtainable 
in a^ear of method by w^the “w T^ue, 

0 0063 for the separation coefficient of mercury was obtai^ 13 
descriW in connexion with the prelimina^ studies on the design 
of the apparatus. Systematic fractionation requires the maui- 
toance idTpermanent stock of intermediate fractions, of ^me 
minimum sizel^^o- m order to extend the range of a serration. 
rXrouKh study of the course of systematic fracteonation has 
yielded valuable results which are applicable to all methods of 
^paration by diffusion or in an analogous manner. The simple 
and systematic method of fractionation in which a cut of two is 
made in each individual operation is probably the most rapid 
Tor practical operation. The time required for the production of 
anv*^fraction after fhe necessary prehminary or mtennediate 
frMtions have been produced is gwen by the formula (- 
CtAMfQJDE^^, where S is the efficiency, B the separation 
eoefficS, D the rate of production of the light fraction, and 

C a constant. This serves to establish ® '^Thi! 
(F) of any fraction, which may be defined as V~I^AM)Q. This 
criterion is applied to the calculation of loss of value by mimg 
another cauL. The time required for the production of any 
frition, taking into account ‘ote rime u^ m 
building up the intermediates, is given by 1=0 AJf) yo/^£ 

A cmridemtion of this equation shows the difficulty of obtamini 
^rvalues of AM, especially if £ is low It also shows thi 
Sive imnortance of £ D, and E, and this relation, somewhal 
modified by other practical considerations, was used m 
and is ato used in the operation of the ^^nt aPPamtM. Th 
optimum speed of operation is shown to be that for which A 
or E*D is a maximum. The equation atove can ato te us^ a 

» basis for a criterion of value for 

The approximate proportionality of the tiiiK 

LuM for a given sepLtion to the cube of the degn* of sej* 
Sn shows that whUst considerable separations ^ J 

by systematic fractionation, "‘>‘>'*"8 ““3 unlZ^ii 

ation can be expected by methods of the diffusion tyF’ . . 
tte most favouSle cases and by factory scale “ 

further the opinion of the author that there seems 

'pras^t that'^any other method or methods yet ^po^dj 

Drove ereatly- superior to those of evaporation I I 

diffusion, although the centrifugal method “2^ ^ ^rticula 
especially for elements of higher atoime wei^t. y ^ 

elmnentg the most favourable method depends greatly ^ ^ ^ 

of the substance. 
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and Lasala, thta voj iggi ’rrn ' , ’ cf* Palacios 

teteS a“225>l “ion 

rtm. and 180“ is not attacked^ !? :„^toium mtrate at 110 

270^td52St;?o^h^.esthe‘S^^^^^^ 

yields the sulphide and the met a I \r ■ conditions 

"ir'.sa"' “Sf T?" ""'•' ““>“•“ 

the formate in 11% yield by heatiny^for'fm7r*‘^ "as r^uced to 
under 380 atm. at 350°. ^ ® ^ hydrogen 

Tol., li, 396).^On treatm^nf nf o’.. !’ i^euhausen, this 

^Ping deposits whitft^r^t^?^^?Vk ^ complex salt, on 

po white crystals of the compound Hg(C 104 )j, 2 HgS. 

M. L. Dey {XatUft 

”'«mvalent acid radf^SUng 
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Positive Ray Analysis ol Copper. A. J. 'DzmsTm iff ahre 
1923, 112, 7; of. Aston, this vol., ii, 596).~-By the use of a 
molybdenum furnace, three isotopes of copper have been observe^ 
separated by two units in atomic weight, and having relative 
intensities 1*4 : 1 : 1. Failing direct comparison, a consideration 
of the chemical atomic weight of copper indicates the masses 
of the isotopes to be 62, 64, and 66, respectively. The existence 
of two isotopes of molybdenum, giving a mean atomic weight 
of 85*51, was confirmed. A. A. E. 

The Melting-point and Equilibrium Diagram of the Copper.. 
Tin Alloys. 0. Bauer and 0. Vollbnbruck {Z, Metallic., 1923 
15, 119—125, 191 — 195).— Copper retains a maximum of 13-9% 
of tin in solid solution, but tin can retain only traces of copper. 
The compound CugSn exists in two modifications ; the «-form is 
stable up to 676“, above which the ^-form is the stable modification 
and melts unchanged at 720“, The existence of the compound 
Cu 4 Sn has been definitely proved, and a new compound, CugSnj, 
has been found in and isolated from alloys contaioing more than 
60% of tin. It is stable below the eutectic point at 225“ in ai] 
alloys containing more than 61% of tin. [Cf. J.S.C.I., 1923 
42, 227a.] a. P. R. ' 

Binary Systems of Salts with Components Capable of 
Sublimation. Ernst JInecke [Rec. trav. chim., 1923, 42, | 
740 — 744). — discussion of binary systems of two salts, one of 
which may be sublimed. The systems described are : cuprous 
chloride-mercurouB chloride, in which the eutectic lies at 330“ ivith 
65% of mercurous chloride; silver chloride-mercurous chloride, 
which has a eutectic at 250“ with 65% of mercurous chloride; 
silver chloride-ammonium chloride, which has a eutectic at 245“ 
with 80% of ammonium chloride; mercurous chloride-ammonium 
chloride, in which the mass is completely melted at a composition 
between 17 and 25% of mercurous chloride, and in which the 
eutectic lies at 135“ with 79% of mercurous chloride; mercuric 
chloride-ammonium chloride, which forms two compounds, 
HgCl 2 ,NH 4 Cl and HgCl2,4NH4Cl. The first compound has m. p. 
204“ and b. p. 350“, and forms clear, lustrous crystals ^^rith a weak 
double refraction. The second compound, m. p, 244“, decomposes 
when heated into ammonium chloride and a liquid containuig 
70% of mercuric chloride. J. F. S, 

Formation of Sulphide, Selenide, and Telluride of Copper. 

Felice Garelu {Rec. trav. chim., 1923, 42, 818— 820).— A discus- 
sion of the formation of sulphide, selenide, and telluride of coppei 
when the respective non-metals, wrapped with copper wire, are 
placed in a solution of a copper salt. With cold solutions, cuprif 
derivatives are formed, but with boiling solutions, the cupwui 
compounds are formed. J. F. S. 

The Crystal Structure of Various Heusler AlloyS) by ^ 
Use of AT-Rays. J. F. T. Young {Phil. Mag., 1923, [vi], jw 
291—305). — By the method of X-ray analysis, the author I 
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(ietomiied that alummium and copper ciTstalliise in a face^centied 
cubic system of lattice constant 4 06 A. and 3'60 A., lespectirely. 
In the case of two Heusler alloys of definite composition, the mag- 
netic properties of which were studied by McLennan {PhysM 
1907), it is shown that these occur in two crystal forms, 
Hz., a face-centred cubic ciystal of constant 3'70 A., and a com- 
bination of this with a body -centred cubic crystal of lattice constant 
2*98 A. It is tentatively suggested that the alloys are solid solu- 
tions of manganese-aluminiuin alloy in copper, and the author 
considers that the magnetic effects exhibited by the alloys are ulti- 
mately associated with- the valency electrons, and not with the 
molecule or atom or any complex group of these. J. S, G. T. 

The Ternary System ; Aluminium-Zinc-Tin. £. Cbbpaz 
[Qiom. Chim. Ind. Appl, 1923, 5, 116— 285).— The experiments 
performed confirm the equilibrium diagram for zinc-tin alloys as 
obtained by Lorenz and Plumbridge (A., 1913, ii, 1056). It was 
found that the relative variation of the potential of the cell 
with mercurous chloride is equal to that 
of the cell investigated by Herschkowitsch, Zn|AS 04 |Sn^n(j^. 

The equilibrium diagram given by Gwyer for alumiaium-tin 
alloys was also confirmed. The regular variation of the hardness 
diagram shows the improbability of the existence of solid compounds 
or solutions. 

The superficial treatment has a strong influence on the potential 
of aluminium. The cell AlW/lOKA^SOJal^A^ with mercurous 
chloride gives a maximum value of M volts. 

It was found that the potential of aluminium-zme alloys is in- 
dependent of concentration, higher than that of alummium, and 
practically constant in the whole interval of concentration. For 
the cell AJjSn^i^jliV/lOKAliSO^lglFA^ with mercurous chloride 
1*4 volts was found to be a mean constant value. 

Hanson and Gayler’s equilibrium diagram was confirmed, how- 
ever, with formation of a solid solution instead of the compound 
AlgZiij. 

The study of the ternary alloy aluminium-zinc-tin together with 
the micrographic investigation thereof, shows that the eutectoid 
is practically independent of aluminium, and may be identified 
with the eutectoid of the binary alloy zinc-tin. The decomposition 
of the solid solution, p, is favoured by the presence of tin. 

The mechanical properties of quenched alloys containing ^ vary 
with time. Their hardness seems to reacli a definite value after 
four days. E. M. V. 

Equilibrium Studies in the Quaternary System Alumin- 
ium-Magnesium-Silicon-Zinc. W. Sakder and K. L. klsiss^EB 
{Z. Meiollk.^ 1923, 15, 180 — 183). — The equilibrium diagrams of 
Ihe four tertiary systems are briefly considered, and from these 
the quaternary diagram, in which each of these four systems is 
leproduced on a side of a regular tetrahedron, is built up. No 
t^iaiy or quaternary compounds are formed, although five 
compounds, Al 3 Mg 4 , Al 3 MgB, AlZn, MgZuj and Mg^Si, are 
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known; consequently the ^^ole s^tem ma? 

separate quaternary systems. [Of. J.S.G.I., m9, p 

[Method lor] The Subltamtion of Almnhmjm 

ErsAB Biomann (BvU. 8oc. ehim., 1923, [iv], 33, 99^^). 
Ereshly sublimed aluminium chlonde is very neoessa^ for Sw^el 
and Crofts’ reactions, and may be obtamed in about ^ g. quantities 
bv the following method. The lower part of a test-tube (H inch^ X 
7 inches) is surrounded with a jacket of wire gauze and is supported 
in an incUned position. The upper i»rtion is cooled by means 
of a stream of water and a cotton wick. By the apphrotion of 
heat, the chloride may be made to sublime from the lower to the 
upper part of the tube. 

qenaration of Gallium from Commercial Aluminium. 

rSTgamoa {Anal. Fis. Quim., 1923, 21, 280-284).-Tl» 
presence of gallium has been verified spectroscopically m samples 
of bauxite and aluminium. A method is desonW for the serration 
of gallium. [See, further, J.S.C.I., 1923, 42, 780a.] G. W. R. 

Permaniranates. IH. E. Moles and M.Crespi (Ann!. EisQaim., 
1923 21^5— 315; of. this vol., ii, 161, 565).— A description 
of the preparation and properties of the permjmganates of silver 
copper, glucinum, magnesium, zinc, and ca^ium. Those wh^ 
decmpose at high temperatures give a remdue stable up to 450 
oonsistW of the manganite and a solid solution of the manganate 
and manganese peroxide. Those decomposing at lower 
atures yield below 450° all the oxygen correspondmg mth the 
deeomposition of the manganate and manganese j^toiide. The 
temperature of decomposition of the permanganates is shown to he 
a peroxbc funetion of the atomic number of the metals. G. W . K. 

Oxides of Iron. John B. Ferguson (J. WashingUm Acad. 
Set 1923 13. 275— 281).— The system hydrogen-water vapour- 
ironUerrous oxide has been investigated. It is shown that the 
iron phase does not contain appreciable quantities of oxygen. 
The transition temperature of the ferrous oxide phase 
be towered by solution of the magnetic omde in it The 
Doint lies below 577°. A value, which is slightly less than 0 o4, 
md certainly less than 0-57, has been obtained tor the eqmhbnum 
constant. at 750° by the stream method Thisjree 

with the value obtained by interpolation from the results oi 
Chaudron (A., 1914, ii, 721 ; 1921, ii, 178, 584), and 
coEfinuation of the latter. 

Iwn and the Lower Oxides of Iron. John Bwoht Fergwon 
(M. Chem. and Met., 1923, 7, 176-176)^-No change ^ 
place if pure iron is heated in a mixture of hydrogen a^^w' 
viTur at temperatures above 750°, and slightly oxi^ sj^^ 
of iL were completely reduced after this 
that iron forms no oxide lower thw ferrous oxide. 
appears to be stable above 526 ; below that temperature it 
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poses into iron and ferrosoferric oxide, thus, 4FeO Fe-j-Fe304, 
provided the temp^ture is not too low. The reaction is strictly 
reversible, the mixture being quantitatively reconverted into 
ferrous oxide above 607®, although the reaction starts at 577®. 
Admixture of ferric oxide with ferrous oxide lowers the transition 
temperature. Oxidation of iron at 750° begins to take place with 
a gas mixture having a ratio of water vapour to hydrogen of slightly 
less than 0*54. A. R. P. 

Preparation of Easily Filtrable Iron Hydroxide by Pre- 
cipitation with Thiostilphate and lodate. Friedrich L. Hahn 
and ^btrich (5er., 1923, [fi], 1729— 1732).— A method 

of precipitation of bi- or ter- valent iron is described which is simple, 
ra^, and cheap; it gives a heavy, powdery precipitate, easily 
washed and filtered, which contains no basic salt even when moist, 
and gives the theoretical quantity of iron oxide on ignition. The 
reactions involved are : 2Fe"'*f2S203"=2Fe‘*+S406", 2Fe"4- 
6H20+ia^+4S20.''-2Fe{OH)3+r-f2S404". A ferric salt is 
neutralised and then warmed with thiosulphate Elution until 
practically colourless. It is then warmed with twice the theoretical 
quantity of thiosulphate and a slight excess of iodate calculated 
on the second of the above equations. Ammonium chloride should 
be added before the iodate. The volume of solution from which 
precipitation occurs should be about 4(X) c.c. for every 0'2 g. FejOj. 
It is sufficient to warm the solutions on the water-bath, but the 
precipitate should be ignited at the blow -pipe. A ferrous salt is 
naturally not reduced, but is precipitated straightaway from a 
neutral or slightly acid solution. H. H. 

Iron and Copper Oxides. Rudou Ruer and Minobh 
Naeamoto {Rec. trav. chim., 1923, 42, 675 — 682). — The region of 
stability and the pressure of oxygen in equilibrium with ferric oxide 
and cupric oxide have been investigate. In the case of ferric 
oxide, it is shown that heating this substance in a current of pure 
dry nitrogen causes no loss of weight at temperatures up to 1125® ; 
at 1200®, the oxide loses 3*28% of its weight, and above this temper- 
ature oxygen is lost continuously up to 1550®, when the substance 
melts, A repetition of the experiment shows that oxygen is lost 
very slowly at 1 150®, and this is the lowest temperature at which 
a loss of oxygen occurs. The loss of oxygen at 1150® continues 
untU the compound Fe304 is formed, which contains about 2% of 
feme oxide dissolved in it. At 15M°, the solid is the magnetic 
oxide containing 4% of ferrous oxide in solid solution. Further 
experiments, in which ferric oxide was heated in air and oxygen, 
respectively, are described, which show that at 1470° ferric oxide 
iMes oxygen when heated in this gas at 1 atm. pressure, but tak^ 
wp the amount l<wt at 1440®. From this it follows that the dis- 
sociation pressure of ferric oxide is 1 atm. at 1455®. The dissocia. 
to pressure at 1160° is scarcely measurable, and at 1383° it is 
^7^0 Similar experiments with cupric oxide show that at 
775 this substances loses oxygen in a stream of nitn^en and passes 
™ cuprous oxide; the rate of loss is much more rapid at 800°, 
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but at both temperatures the change to ouph>us oxide may be 
completed without the formation of any intermediate cwnpound. 
Cuprous oxide is quite stable in a current of nitr<^n at temper, 
atures up to 1222°, when it melts. Cupric oxide has a dissociation 
pressure of 1 atm. at 1105°, and at 1109° the mixture of cirorouB 
and cupric oxides melts. The dissociation pressure at 1031° is 
0‘20 atm. J. F. S. 

Solubility. Vlll. The Solubility of Cobaltaxxmunes, 

Fritz Ephraim {Ber., 1923, 56, [B], 1530— 1542).~-The theory is 
developed that solubility depends on solvate formation between 
solute and solvent. Aqueous solutions are considered, and it is 
maintained that there are three factors influencing the possibility 
of solvate formation : (a) relative size of anion and kation, dig. 
parity in size favouring solubility ; (6) the heat of hydration of the 
ions, inequality again favouring solubility; (c) the effect of steiic 
hindrance. The solubilities of many cobaitammine salts are gi^en 
and several /egularities are pointed out. The polar character of 
the mechanism of solvate formation is supported by the fact that, 
whilst salts with tervalent kations, e, g., bivalent 

kations, c.gf., [Co{NH 2 ) 5 Cl]“, and univalent kations, e.gf., 
[Co{NH3),(N02)2]‘. 

are soluble, neutral molecules of the type [Co(NH 3 ) 3 {N 02 ) 3 ] are 
practically insoluble. The last are also non-electrolytes. The 
following new compounds are mentioned. Hexamminecobdiili- 
jluosiliccUe ; m<moaquope7ikimmine(X)b(^ the naphthaleM^ 

^-sulphonate, picrate, and iodide; 

the picrate and iiapfUhalene-^-sulphonate ; cMoropentammin€c<h^i- 
percldorale, picrate, mpUMene-^-mlphomte, thiomlphaU, and 
wailate ; bromopeifUamminecobalii-iodide, the perchjbrate, cWonrie, 
thiosulphate, picrate, and mphthdene-^-sulphomte; iodopmtammine- 
cohattichhrate ; nitropentamminecobaUidodide, the perchlwaie, pimk, 
and mphthcd^ne-^-sulphonate ; nitraiopentammiiiecobaUi-iodtde, the 
chloraie, perchlorate, jiuosilicate, picrate, and naphthalene-^^ 
sulplumaie ; ck-din.iirotetrammiriecobaUibrornide, the chlorate, per- 
chlorate, fiuosilicale, and picrate; iTd^Xi8-dinitrotetrainminea)baUi- 
chlorate, the perchlorate, fliwsilicate, oxalate, and picrate. H. H. 

Crystal Structure of Natural and Synthetic Oxides d 
Uranium, Thorium, and Cerium. V. M. Goldschmidt and 
L. Thomassen {Videnskapsselshapets Sbrifter. Mat. Naturv. Khsse, 
1923, 6 — 48 ; from Ckem. Zenir., 1923, i, 1149 — 1150). — Pitchblende, 
broggerite, cleveite, thorianite, and the oxides of uranium, thorinin, 
and cerium were examined by the Debye-Scherrer and Lane meth^. 
The dioxides (uranons oxide, cerium dioxide, and thorium dioxide) 
are isomorphous. The metallic atoms are arranged in a regular 
face-centred lattice, and the oxygen atoms probably in a lattice 
of the calcium fluoride type. The edges are, for uranous oxi^i 
6*47 A., for thorium dioxide, 5*61 A., and for cerium dioxide, 5*41 i 
The structure of uranoso-uranic oxide (UjOg) is irregular. pra-nK 
oxide was only obtained in an amorphous form. The mineals 
all show crystal structure, the edges being for thorianite, 5*57 A., 
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for faroggerite, 5'47 A., and for eleveite, 5*47 A. They corresf^nd 
^h iaomo^ous mixtures of the three oxides and also of lead 
peroxide, The crystalline substance in thorianite and broggerite 
has a unifonn arrangement with a distortion of the single points 
as if the crystal were compos^ of sub-parallel planes, Cleveite 
yields uranosouranio oxide on ignition, nroggerite, after ignition, 
shows the uranous oxide structure. The crystal substance in 
pitchblende is present in a finely divided state (10 * to 10’^ cm.). 
The uranium atoms form face-centred cubes with edges 5-42— 5’46 A. 
It is supposed that, as the ground lattice of these minerals is uranous 
oxide, the excess of oxy^n corresponding with uranic oxide is 
present in sdlid solution. This case is analogous to the occurrence 
of yttrium fluoride in calcium fluoride. Brog^rite in which 
uranium is partly transformed to lead retains the' original lattice 
arrangement. G. W. R. 

Should the Element of the Atomic Number 72 be caBhd 
Celtium or Hafnium? G. Urbain {Chemktry ^ Irdustiy, 
1923, 42, 764 — 769). — ^The author reviews briefly literature 
dealing with the element of atomic number 72, and advances a 
cslaim to its discovery prior t^ the work of Coster and von Hevesy,. 
A bibliography of the subject is given. J. S. G. T. 

Hafnium and Celtium. Harold S. King [Mature, 1923, 
112, 9).— Priority is claimed for the statement that the chemical 
properties of celtium, as described by Urbain, do not agree with 
theoretical considerations of atomic structure. A. A. E. 

The Discovery of Hafnium and the Present Position of our 
Knowledge of this Element. Georg von Hevesy (Ber., 1923, 
5^ [B], 1503 — 1516), — A summary of the work leading up to the 
discovery of hafnium and an account of its physical and chemmal ■ 
properties as far as at present kno^vn. H. H. 

Dispersoid Synthesis of Gold. I. P. P. yon Weimarn 
{KcUc^. Z,, 1923, 33, 74 — 81). — Making use of ordinary distilled 
water and commercial reagents, bright red gold sols are prepared by 
adding iOtC.c. of a 0*1% solution of chloroauric acid (HAuCl4,4H20) 
to 500 c.c. of water and, with vigorous stirring, 10 c.c. of a solution 
containing 12 g, of potassium hydroxide and 100 c.c, of 35% 
formaldehyde solution per litre. The reduction is instantaneous, 
blit the sol produced is not very stable ; usually after forty-eight 
hours it has completely cpagulated. If, however, the reaction 
is carried out at the boiling point and the sol boiled gently for some 
tuue, it is found that the stability increases with the time during 
^hich it hw been boiled. Thus after five minutes’ boilii^ the sol 
coagulates in forty-eight hours, after sixty minutes’ boiling it is stable 
lor several months. Similar sols of sin^ar properties may also be 
obtain^ by substituting ah approximately 0’2A-solution of 
potassium carbonate for the potassium hydroxide. J. F. S. 
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Famaroles of the Katmai Region, Alaslca. E. 

and E * G. Ztm {Contrib, Tech. Papers, National Qeogr, 8oCi, 
in^Um, 1923, Katmai 8er., No. 2, 75— 156).— An illuetrated account 
is given of the fumaroles in the “ Valley of Ten Thousand Smokes,” 
and the methods of recording the temperatures (50° to 650°) and 
collecting the gases are described. Steam forms 93'65 to 99*35 
Yol.% of the gases, the rem^iinder being Jiydiogen chl(^de, carbon 
dioxide, hydrogen sulphide, nitrogen, hydrogen fluoride* and some- 
times methane, Hrith minor quantities of oxygen, carbon monoxide, 
argon, aqd anmfonia. Tift water is prob{y|)Iy of surface origin, and 
the nitio^n and argon are from the atmosphere, inorustarions 
include ankoniw chloride, sulphur, iron salts, and rarely arsenic 
siflphide. ) L. J. $. 

Transparent Preparations of Coal for Microscopical Investir 
gations. J. Lomax and J. K. Lom^ (Lancs. Cheshire Coal Res. 
Mwoc. §uU., 1923, No. 14),— A discussion of various methods for 
^e preparation of transparent sections of coal and a detailed 
description of one found very satisfactory in practice. T. S. W. 

Vauxite and Paravauxite, Two New Minerals from Bolivia. 

Samusl G. Gobdon (Proc. Acad. Nat. Sci. Philadelphia, 1923, 75, 
261 — 270). — These occur on wavellite in bieociatM tin- veins in 
rhyolite at Llallagua, Oruio . V auxite occurs as radiating aggregates 
of sky-blue, triclinic crystals with a:b: c= 1*1510 : 1 : 1*2624, «- 
^—102° 14', 7 = 110 ° 14'; d^*375, H. 3J ; refractive m<ta 
«1^1, ^ 1 * 555 , y 1*562, optically positive. Para vauxite foiros 
colourless, triclinic crystals of prismatic habit with good 6 ( 010 ) 
cleavage ; a : 6 : c=0‘5058 : 1 : 0*6882, 4 = 97 " '42', p=110° 22', 7 - 
100° 56' ; d 2*291, H. 3; refractive indices « 1*554, ^ 1*558, y 1*573, 
optically positive. Analyses by J. E. Whitfield gave I for vauxite 
and II for paravauxite. 


FeO. 

MnO. 

AljOa. 


HjU ai 

104“, 

n.u aoove 

104", 

Total. 

1. 10-34 

018 

U-89 

31-33 

3-68 

30-24 

99-60 

U. 1647 

— 

17-89 

29-80 

16-40 

•20-34 

99-90 


The minerals are readily soluble in hydrochloric acid. The water 
content of the paravauxite varies considerably with the humidity 
of the atmosphere, Formul» : 

Vauxite : 4Fe0,2Al203,3P205,24H20+3Ha0. 

Paravajixite : 5Fe0,4Al203,5r 205,261120+211120. 

L. J. S. 


Elsctronic Structures of the Sj^els. Maurice L. Huggiiis 
{Physical Rev., 1923, 21, 509— 516).— In the cases of crystals of the 
formul® ZnAl 204 ,*ZnCr 2 (L, ZnFegOj, MgAljOi, MgCr 204 , 
MnCr^i, CdCr 2 U|, and IcFe 204 , the ^stances between adjacent 
atomic centres have been calc^dated from the densities, and the 
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poaitkMifi of the Oj^gen centieft determined. The densities the 
Impounds Mgl‘e204 end i^FejO* are calculeted to be 4-47 and 
4*fl0 gJcm.*, respectively. When the oxygen radius (the distance 
fiohi the atomic centre to the valency electron-pair) *is assumed 
to be 0*66 A., atomic radii may be computed as follows : Za^^y 
Ke+* 1-27— 1*30; 1*29; Mn^*. 1*39; Cd+* 1*51; 

1*38; Al^*, 1*26; Cr^*, 1*35. It is considered that the em- 
piricaHormuIa !R"R"'j 04 is the only one which correctly represents 
the structure of the spinels in crystalline state. A partial 
explanation of the cause of ferromagnetism may possibly be found 
in the suggestion that arises from a concentration of electron 
tripl^ in tfhe same end of each atomi6 kernel. A. A. E. 

The Chemical Formula of Unmbtite. .|lfbed Schoep 
{BuU. Soc, chim. Reig.^1923, 32, 27P^81).—The author has 
analysed specimens of Katanga pitchblende, estinuding total 
uranium as UjOg and UOg in presence of UO|^by HiUeDrantl’s 
method of heating the mineral in a sealed tube w^h dilute toI- 
phuric acid in an atmosphere of carbon dioxide, and volumetric 
estimation of the dioxide with potassium permanganate. The 
results lead to the conclusion tfiat the purified mineral (i.e., umninitcA 
has the formula (1102)3(^03)2 (cf. Blhmsteand, A., 1884; 1102^ 
This is discussed in comparison with results obtained by other 
workers for pitchblende from Katanga and other sources, and also 
for thoriauite, and reasons are given for regarding the UO3 as an 
oxidation product of the UO2 of which the original mineral con- 
sisted. Thus the author maintains that the formula of uraninite 
is UO2 as that^f thorianite is ThOg, the two minerals being iso- 
morphous and analogous in^ chemical composition. The wr- 
centsge of the dioxide is greater in fresh specimens of the min^ ; 
sme consist of Th02,U03 in which all the uranium compoi^ 
has undergone oxidation. Thorianite contains various proportions 
of UOj and isomorphous mixtures of the two dioxides may be 
prepar^ artificially. H, J. E. 

Bavalite from Bas-Vallon, Brittany. J. Obcel {Comft. 
mid., 1923, 177, 271—273). — Bavalite is an oolitic iron-ore con- 
Bisting of a mixture of chlorite and magnetite : the name is 
restricted to the chloritic constituent. The pure sample analysed 
bas d3*20; it is finely scaly, and is optically negative with small 
axial angle.. Analysis gave : 

SiO,. TiO,: A1,0,. Fe,0,. FeCI MnO. MgO. C*0. Alkalis. H,0. Total. 
2171 0 08 21-35 0-82 43 M 0 05 2-33 0-1(5 0-35 10-21 100-07 

This corresponds with 2Si02,Al303,3Fe0,3H20, or a ferrous salt of 
tHeacid Al^i30(0H)i2. Of the water 0*11% is lost at 107®, 9*03% 
at 485®, and 1*07% at 735®. The Qomposition is near that of 
•^mosite. L. J. S. 

^Hodgkinsomte^ Datolite, and Calciotbomsonite from 
New Jersey. Samuel G. Goboon {Proc, Acad^ Nai. 

Philadelphia, 1923, 75, 271— 274).»— Crystallographic descrip- 
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tions aie given of hodgkinsonite and datolite. The calcioihomBoiute 
is odourless and radiating with d 2’405, and refractive indices 
yellow mercury light a=l*630, p=l’532, 7=1*542, Anal^ hjr 
J. £. WHtmBLD shows the mineral to be thomsonite with 
Ca0;Na20=5:l. 

H,0 at ^ 

SiO,. AljO,. CaO. MgO. Na,0, K,0. 100“. H,O>100“. 

36-44 30-34 15-94 trace 3-50 0-18 0-26 13-26 09-92 

L. J. S. 


Analytical Chemistry. 


X-Ray Spectroscopy as a Means of Qualitative and Quanti- 
tative* Chemic«d Analysis. 1). Ck)STEB [Chem, Nem^ 1923, 
127, 65 — 70). — A useful summary of present knowledge. 

Screw Modification of the Mohr Pinch Clamp. Willum 
M. Craio {J. Amer. Chem. Soc,, 192^, 45, 1723). — A modification 
df the Mohr pinch clamp is described which allows a dropwise 
delivery from a burette. The modification consists in removing 
one of the finger plates from the ordinary pinch clamp and solder- 
ing it through a hole to a piece of brass plate 3 mm. thick, 10 mm. 
wide, and 20 mm. long. This plate lies in such a position that its 
length is above the straight arms of the clamp. A bole is bored 
through the brass plate, tapped, and fitted with a suitable screw, 
which is left in such a position that it prevents the clamp being 
opened more than enough to allow the liquid to pass more rapidly 
than dropwise when the damp is opened. The screw may be 
adjusted to allow any desired rate of flow from the burette. 

J. F. S. 

The Electrometric Titration of Acids and Bases with the 
Antimony Indicator Electrode. Alfred Uhl and Wilhelm 
Kestranek {Monatsk., 1923, 44, 211—34) .“The hydrogen atid 
mercury-mercuric oxide electrodes possess certain disadvantages 
in electrometric titrations, the copper electrode is not satisfactory, 
and a silver-eilver oxide electrode is useful only in absence of 
chloride-ions. A suitable metal for the electrode must be insoluble 
in dilute acids, must respond accurately to hydroxyl-ion concen- 
tration, and its oxide must possess a very smaU solubility-product. 
A metal giving salts which are hydrolytically d^sociated to a higb 
degree by water, and giving an amphoteric hydroxide, should pro- 
vide an excellent electrode. Antimony satisfies the^ requiremenU. 

Good results were obtained initially, using an antimony electrode 
in presence of antimony oxide, but it was afterwards found that 
antimony, after being cast, contains sufficient oxide for the 
of providing an efficient electrode. Decinormai solutions of 
hydroxide were titrated satisfactorily again^ s imi lar 
hydrochloric acid (at 15®, at ^60®, and also in presence m W 
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qi^UtieB of ammonium nitrate) and acetic acid (in presence or 
abstfice of potassium chloride). Tartaric acid gave only slightly 
leas good reaults. Constant potential (after each addition of titrat- 
ing liquid) was attained within thirty seconds, but it is not necessary 
to wait for this constancy, owing to the sensitiveness of the electrode. 

A cdmple apparatus in which the side tube of a calomel electrode 
is repla^d by an H-tube, the latter being in contact with the 
solution to be titrated, is described. E. E. T. 

Limits of Hydrogen-ion Concentration as Determined by 
Electrometric Titrations in Water Solutions of Carbon 
Dioxide, Calcium Sulphate, and Calcium Carbonate. J. W. 
Shiplby and Ivan R. McHaffie {J. 8oc. Ckem, Ind.^ 1923, 42, 
311 — 319t). — method for performing an electrometric titration 
with carbon dioxide gas is described. The range of hydrogen-ion 
concentration for mixtures of calcium carbonate and carbon dioxide 
(up to a partial pressure of 1 atm.) in aqueous solution has been 
determined experimentally by means of the hydrogen electrode. 
The range of hydrogen-ion concentration in solutions containing 
calcium carbonate, calcium sulphate, and carbon dioxide has been 
determined experimentally. A strong buffer solution is produced 
at a hydrogen-ion concentration of 7*77x10"® or 5'11, when 
water is saturated with carbon dioxide in the presence of solid 
calcium carbonate and sulphate. No end-point for calcium 
hydrogen carbonate was obtained in the electrometric titration of 
calcium hydroxide with carbon dioxide or in the titration of calcium 
carbonate with sulphuric acid. The equilibrium of the system 
calcium carbonate-calcium sulphate-carbon dioxide determines the 
hydrogen-ion concentration in ground waters found in contact 
with calcareous soils containing gypsum. The importance of this 
equihbrium to the corrosion of iron pipes laid in the earth is discussed. • 

J. F. S. 

Polarimetric Estimation of Acidic and Basic Groups of 
Various Compounds. II. J, Groot {Biochem. Z., 1923, 139. 
188---198).— The fall of rotation of dextrose under the influence of 
alkali follows the unimolecular law. For normalities of potassium 
hydroxide between 0 and 0‘237iV, it is found that the velocity 
constant is proportional to the concentration of alkali. The 
velocity constant was then determined in the presence of phloro- 
glucinol and alkali, and from this the alkali inactivated by the 
phloroglucinol could be calculated. Phloroglucinol behaves as a 
dibasic acid. H, K. 

Detection of Chlorine and Bromine in the Presence of 
Uosely Related Ions. M. Dimitrokf (Z. anal. Chm., 1923, 
p, 451 452).— Chlorine-ions can be detected in the presence of 
' cyanogen-, and thiocyanogen-ions by treating 

solution with jxjtassium permanganate and driving the liberated 

aliens by means of a stream of air through 3 — 4 c.c. of water 
contaming 0'025 g, of potassium bromide. This solution is then 
evaporated to 1 to 2 c.c. and 6 c.c, of 2% sodium bromate solution 
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and 6 C.C. of 5i^-suiphnric acid are added. Air fe 
tbe tiquid to expel the free bromine, and 25 c,c. of ya^ a 
fer drops of 3% sUver nitrate solution are added ; a wh% %bidity 
shows the presence of chlorine if more than 0‘026 mg. of CWorMle 
was present in the original solution. . . i i j* 

Bromine-ions are detected by treating the ongmal eolntum as 
described above and expelling the liberated halogens by m^ of 
air into 4r-5 c.c. of water containing 0’025 g. of lo^e. 

This solution is boiled whilst passing a stream of air it, 

cooled, treated with a few drops of chlorine water, and shaken with 
a little chloroform or carbon disulphide. A brown upper kyer 
proves bromides to be present in the original solution, A. R. P, 

Detection of Chlorate and Bromate in Mixturee of Halo- 
senates, Qualitative Investigation of Such Mixturos, and 
Application of the Process in Testing Chlorat^ and I^tes 
for the Presence of Bromate. M. DiMiTRop {Z. aruU. Cftcm,, 

1923 62 453 455).— Zinc and sulphuric acid reduce chlorates 

in the cold quantitatively to chlorides ; with bromat^ and iodates 
the free halogen is liberated and subsequently reduced by the 
nascent hydrogen. In hot solutions, the second reaction d^ not 
take place, as the iodine and bromine distil off. To test for chl^te 
in the presence of the other compounds, therefore, 6 c.c. of the 
solution are boiled with 50 c.c, of 2i^-sulphunc acid and two or 
pieces of granulated zinc until all free halogen is expelled, if the 
rating dilution gives a white turbidity with sUvermtrate chlorates 
were originally present. To detect bromates in a n^ure of 
halogenates, 5 c.c. of the solution are treated with 5 c.c, of 1 : l-sul- 
phunc acid and 1 c.c. of chloroform. A 0*5% alcohohc iodine 
rolution is then dropped in slowly with constent siting ; m the 
presence of bromate, the original rose-red colour of the ^^fonn 
turns brown. ‘ 


Use of Bromate in Volumetric Analysis, in. Estimation 
of Bromate in the Presence of Ferric Iron. G. ^ederick 
Smith iJ, Amer. CUm. Soc., 1923, 45 , 1666-1675; cf. to vol, 
ii 504, 573).— The estimation of bromates m the presence of ferm 
i^n has been investigated, and three methods are put forward 
for this estimation. The methods have been tes^ and then 
application has been demonstrated. They are: (i) lodometnc 
method. Phosphoric acid solutions containing sodium 
phosphate, in which the dissociation of the resulting iron compie 
to give ferric-ions is less than in the presence of either 
alone, are analysed for their content of bromate the jd» 

of potassium iodide in excess and titration of 
after two to three minutes with sodium thiosulphate. The ^ 
rate of rMuction of bromate by potasmum 
concentrations of phosphoric acid has been 
necessary variation in the concentration of phospho 
BO«i» pyrophosphate with inereasmg amounts ^ 
be«i evaluated, (u) Oxalate-perman^nate method. 

reduced by excess of sodium oxalate m boilmg sulphun 
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golttticm III the presence of mercuric perchlorate and the excess 
of (Oftif t^determin^ by titration with potassium permanganate. 
It is st^wn that this reaction furnishes the basis of an improyed 
method for iodometrio standardisation, using sodium oxalate as 
the primary standard, (ui) Ferrous sulphate-permanganate method. 
This involves the same procedure as in the last method, except 
that ferrous sulphate is substituted for sodium oxalate and the 
titration is effect^ in a cold instead of in a hot solution. J. F. S. 

Chronometric Satimation of Iodine in Soluble Iodides. 

{ha. Rikolee {Bui. Soc. Chim. Romania, 1923, 5, 3 — 5). — Ten c.c. 
of the io^e solution are placed in a test-tube and 5 drops of 2% 
sodium nitrite solution, 5 drops of starch solution, and 5 drops of 
dilute sulphuric acid are added successively; the contents of the 
tube are mixed, 1 o.c. of a 2% ethyl acetoacetate solution is added 
and the time re<iuired for the al^rption of the liberated iodine 
is noted by means of a stop-watch. The iodide solution should 
contain between 0*2 and TO mg. of iodine per 10 c.c. ; within these 
limits, the rate of absorption of the iodine is directly proportional 
to the quantity of iodine, that is, 0*2 mg, is absorbed in ten seconds 
and TO mg. in fifty seconds. W. P. S. 

Winkler's Titration of Iodides. I. M. Kolteoff {Pkam. 
WeMady 1923, 60, 841 — 845).— Winkler’s method is not accurate 
in presence of bromides, but this difficulty may be overcome by 
using bleaching powder solution in place of chlorine water for the 
oxidation, the effect on bromides being dependent on the acidity 
of the solution. The correct hydrogen-ion concentration is obtained 
by the addition of succinic acid. Accurate results can bo obtained 
in presence of large excess of bromide. If iron only is present 
besides iodide, phosphoric acid may be used for the estimation. 
Oiganio matter inteneres. S. 1. L. 

Detection of lodates in the Presence of Chlorates, Bromates, 
Dichrotnates, Nitrates, and Similar Salts. M. Dimitroff 
{Z. anal. Chem.y 1923, 62, 452 — 453). — Five c.c. of the solution are 
shaken with 2 to 3 drops of starch solution, 5 drops of dilute sul- 
phuric acid, and 1 drop of a 0*5% solution of sodium thiosulphate,, 
A deep blue iodine-starch colour proves the presence of iodate, 
The test may also be applied by mixing the first two reagents, then 
adding 1 to 2 c.c. of the thiosulphate solution so as to give two 
ayers. A blue ring is then obtained at the interface in the presence 
)f as little as 0-05 mg. of an iodate. A. R. P. 

Estimation of Sulphur and some of its Compounds. J. M« 
Taylor {J, Soc. Chm. Ind., 1923, 42, 294— 297t).— T he estimation 
uf sulphates by precipitation as barium sulphate is most trust- 
worthy when the sulphate solution and barium chloride solution 
We added slowly and simultaneously to boiling water acidified with 
hydrochloric acid. Precipitation from strongly acid solution also 
yirida a pur© form of iMrium sulphate. Methods are described 
lor the analysis of native sulphur, sulphur chloride, chlorosulphonic 
wid, and thionyl chloride. W. P. S. 
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Errors in the Estimation of Hydrc^en Sntohlde. I^d 
H. Exath and Fbaxz A. Lbx (J. Amer. 0km. 1923, 45, 
1643— 1647).— The methods of estimating hydrogen sdpiude ii 
natural waters have be^ investigated, and it is shown that the 
presence of small quantities of salts such as nitrites, nitrates, and 
alkali salts generally introduce large errors into the iodometrio 
estimation of hydrogen sulphide. It is therefore suggested that 
this method of estimating hydrogen sulphide in natural Water be 
abandoned and that the colorimetric method of Mecklenbuig and 
Rosenkr^nzer in which methylene -blue is formed he substituted 
^A., 1914, ii, 380). The need of a qualitative as well as a quanti- 
tative method is further shown by the fact that some samples of 
water gave no reaction by this latter method, but positive results 
were obtained by the iodometric method. J. F. S. 


Detection of Sulphates in the Presence of Ferric Salts. 
Fbiedkich L. Hahn [Ber., 1923, 56, [B], 1733).— It is shown that 
the delicacy of the barium reaction for sulphates is much impaired 
in the presence of ferric salts, but that reduction of the latter by 
means of hydrazine or hydroxylamine enables the detection of the 
sulphate-ion to be made with certainty. Without reduction, it is 
impossible to detect less than 0-1% SO^ in 0*4 — 0*8 g. FcgOg, but 
with preliminary reduction, as little as 0-02% may be detected. 
Neither aluminium nor chromium salts affect noticeably the delicacy 
of the test for sulphates. H. H. 


Estimation of Persulphuric Acids. R, Wolffenstein and 
V. Makow (Ber., 1923, 56, [B], 1768—1771).— A method for the 
estimation of hydrogen peroxide, Caro's acid, and persulphuric acid 
in a mixture of all three is described. The total active oxygen is 
determined by the addition of a known amount of a ferrous salt and 
back titration of the excess with potassium permanganate. The 
hydrogen peroxide is estimated fay direct titration with per- 
manganate. The difficulty arises in the attempt to differentiate 
between Caro’s acid, HO-SOa’O'OH, and persulphuric acid, 
HO'SOg'O'O'SOg'OH. The former liberates iodine instantane- 
ously from potassium iodide, whilst the latter requires a considerable 
"time. In practice, however, it is found that the hydrolytic cliange 
of persulphuric acid into Caro’s acid during the titration of the 
latter is sufficient, unless precautions are taken, to impair the 
accuracy of the results. In order to arrest this hydrolysis, the 
solution must be kept cool and as acid as possible. 

The above method estimates persulphuric acid only by difference. 
A direct method for the estimation of ail three peroxide components 
is as follows. The hydrogen peroxide is first titrated with perman- 
ganate. Then sodium acetate is added to the solution until it 
contains free acetic acid, and the Caro’s acid is estimat^ by 
titration with sodium sulphite, using iodine as indicator. Finally, 
the persulphuric acid is estimated by warming with a ferrous salt 
and titrating the excess of the latter with permanganate. The 
results may be checked by an estimation of the total active 
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Ana|y«ia ot Hydrogem for Traces of Nitrogen. E. L. Bonos 

[J. if wcr. Ckem. Soc., 1923, 45 , 1688— 1691).— A modification of the 
usual method for the estimation of hydrogen by combustion over 
copper oxide has been devised and applied to the analysis of hydrogen 
fcff tiaces of nitrogen. The method consists in drying the hydrogen 
and ajdmitting it to a system evacuated to 0*01 mm. of mercury. 
As the gas enters the system it passes along a column of copper 
oxide 34 cm. long heated to a maximum temperature of 490°. 
The water formed is condensed in a graduated glass tube which is 
immersed in ice, and the unbumt gas circulated back through the 
copper oxide tube. After the whole of the hydrogen is burnt, the 
resiuual gas is pumped into a water-jacketed burette and measured. 
The method is accurate to 0'005%. J. F. S. 

Behaviour of Nitro-derivatives of Aromatic Hydrocarbons 
in Kjeldahl’s Process. B. M. Makcosches and W. Kristen 
{Z. gee, Sckiese, Sprengsioffw.t 1923, 18, 73— 76).— The results of the 
treatment of a number of nitro-derivatives of aromatic hydro- 
carbons by various modifications of Kjeldahls process are given in 
ft series cii tables. In no case was the theoretical percentage of 
nitrogen obtained, owing to the volatilisation of the nitro-compound 
during the digestion. Tests were carried out with 20 c.c. of sulphuric 
acid alone, and with the addition of 10 g. of potassium sulphate, 
0*5 g. of copper sulphate, 0*5 g. of mercuric oxide and also with the 
simultaneous addition of copper sulphate and mercuric oxide. The 
reduction of the period of digestion necessaiy by the addition of 
copper sulphate or mercuric oxide is very marfcd. H. C. R. 

« 

Influence of the Method of Precipitation of Proteins on the 
ilesults of the Estimation of Total Non-protein Nitrogen in 
Blood, Plasma, and Corpuscles. P. Cbistol and S. Nikoutch 
^vU. Soc. Chim. bio?., ifes, 5, 469 — 486),— -Detailed results are 
presented of a large number of estimations of the non-protein 
aitrogen in blood pl^ma and corpuscles, using metaphosphoric acid, 
tungstic acid, or trichloroacetic acid as protein precipitant. The 
acidity of the filtrate appears to exert considerable influence on the 
result. Highest values for non-protein nitrogen are obtained with 
filtrates of low acidity, whichever precipitant is used. With' 
filtrates of high acidity, the results obtained mth the different 
precipitants diverge considerably. ^ E. S. 

Micro-Kjeldahl Methods in the Tanning and Gelatin 
Industries. 0. Gebngross and W. E. Schaefer [Z. angew. 
Chem., 1923, 36, 391 — 394). — An improved micro -Kjeldahl apparatus 
leased on that of Bang is described and illustrated, together with a 
micro-burette capable of being read to O-OOl c.c. In leather or bone 
meal analyses, 0*5 — 1*0 g. of the sample is taken for the preliminary 
digestion, the contents of the flask diluted to 250 c.c., and 1 c.c. of 
solution taken for distillation in the micro-apparatus. When 
dealing with dilute albuminous solutions such as are met with in 
the gelatin industry, 1 c.c. of the carefully homogenised solution 
be taken directly for the digestion with 2 c,c, of concentrated 
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Bulphurio acid and 3 drops of 10% ooppr solphato. 
is in such cases complete in thirty to forty mmutes. 
tions necessary in the dfetillation and titration are ft 
The titration may be carried out iodometrK^jr 
T)otassium iodide and potassium iodate, or by usmg a 1 /o wwnolic 
wiution of p-nitrophenol as indicator, which is ™ c.c. 

of ^/80-s^ium hydroxide, but cannot be used by artincMl ngM. 

V. K. 


ihe dii^tioii 
The pr^u- 
illy described, 
alter adding 


Method for the Estimation of Ammonia m UriM. M^ti! 
Ijtogdahl {Comp. rend. Soc. Bid., 1922, OT, 141^1416; from 
Chem. Zentr., 1923, ii, 556).— By rapid distillation mth steam, the 
whole of the ammonia in (1 o.c. of) urine may obtamed m three 
to four minutes. Continuation of the distillation to ten mmutes 
results in an increase of 0-05-0 09 mg. of amirania obtamed. The 
results obtained agree with those by the Folm method. The 
ammonia is collected in 2 c.c. of 0-liV-sulphuno Mid and titeated wth 
O-liV'-sodium hydroxide, using methyl-red as indicator. U. W . R. 

Formation of Glucoheptonitrile in Urines containing Sugar 
and Cyanides as Cause of Error in the Eetimation of Am- 
monia Value of Schafier’s Sodium Carbonate Method. 

W. Mestbezat and (Mllk) M. Janet {BuU. Soc. Chim. m., 1923, 

5 4^4 468 ) — ^In the estimation of ammonia in unne by Schlcesmg’s 

biu method (cf. A., 1922, ii, 453), high results are obtamed if large 
quantities of sugar are present in the urine. This is due to hydrolysis 
of the nitrile formed by interaction of the hexose and the mercuric 
cyanide used as antiseptic. Good results may, however, be obtod 
with such urines if sodium carb6nate is used in place of milk of te 
according to the technique of Schaffer. E. S. 

The Estimation of Ammonia and Urea in Urine and other 
Fluids Samuel Levy-Simpson and Denis Charles Carboll 
(Biochem, J., 1923, 17, 391 -- 102 ).— The method is based on the fact 
that when a mixture of urea and ammonia is distill^ with steam 
and alcohol, only ammonia comes over during a certain stage of the 
distillation. Using 5 to 10 c.c. of the liquid and 90 c.c. of alcohol, it 
is found that all the ammonia distilled before frothing commenced. 
Details of the conditions under which accurate results can be obtam^ 
by this method are given. The method, which is claimed to be 
a^te, has the advantage of being rapid. An ammonia deter- 
mination requires seven mmutes, whilst a complete deternimatmn 
of ammonia and urea can be made with one apparatus m tl^y 
minutes. 

Decomposition of Carbamide and other Nitrogenous to- 
pounds during the Distillation of Urine with Steam. 

UunaDAHL (Compf. rend. »Soc. Bid., 1922, 87, 1411— U13; from 
Chem. Zentr., 1923, ii, 556).-In the estimation of ammoma m urn 
by. distillation with steam, if a rapid current is employ^ toe who e 
of the ammonia comes over within four mmutes, whilst a long 
time is required for the decomposition of carbamide and 
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j& JWtisro^iii^wod lor Estimating the Total Phosphoric JUid 
in Oood and Paces. Webnbb Geotb {Z. phyM. Chem., m3, 
128, 254 — 266). — ^The phosphoric acid content of blood and of 
ffeces may be .estimate by destroying the organic matter with 
nitric acid £md sulphuric acid, precipitating the phosphoric acid 
ffith ammonium molybdate, and estimating the ammonium in 
the filtrate as in Kjeldahl’s method. It is found that each c.c. of 
jj^/70‘2*hydrochloric acid used up by the ammonia distilled over 
corresponds with 0*00021 g. of P.Og instead of with 0 000337 g., 
the vmue obtained by calculation from the formula 

(NH4)3P04,12 Mo 03.12H20. W. 0. K. 

Estimation of the Carbon Content of Solutions. Joseph 
Keedham {Biochilu. J., 1923, 17, 431 — 434). — The solution is 
burned in a silica boat placed in a quartz combustion tube. The 
carbon dio:^e is caught in a receptacle containing baryta, from 
which solution it is liberated by the addition of tartaric acid and is 
estimated in a Haldane gas measuring apparatus. S. S. Z. 

The Estimation of Carbon Monoxide in Vitiated Air. F. S. 

SmiTATT and L. Slater {Lance. Cheshire Coal Res. Assoc. BuU., 
1928, No. 13).— A modification of the apparatus of Winmifi (T., 
1914, 105, 1996) and Graham (A., 1919, ii, 117) is described, and 
its applications and those of the methods of Graham {loc. cit.) and 
Sinnatt and Cramer (A., 1914, ii, 383) are discussed in detail. 

T. S. W. 

Bicarbonate E<iuilibrium. J. W. Shipley and Ivan R. 
McHAvnE (J. 8oc. Chem. Ind., 1923, 42, 319— 326t). — F rom data 
obtained in the electrometric titration of calcium hydroxide by 
carbon dioxide (see this vol., ii, 649), the condition of calcium 
hydrogen carbonate has been investigated. It is shown that the 
degree of hydrolysis of calcium carbonate in water at 20® is 
10%. The solubility product of calcium hydroxide at 20® as 
calculated from the electrometric titration was found to be0*64 X KT*. 
Electrometric titrations of sodium carbonate and calcium carbonate 
in very dilute solutions were carried out in a closed electrode vessel, 
DBing hydrochloric acid as the titrating acid. A new constant, 
H'xCO/^SxlO"^*, was found to hold for carbonate equilibria. 
The primary constant, i x HCOa'/HgCOg, decreases with 
dilution, and the secondary constant, i:2=H*xC03''/HC0j", 
increaees on dilution, but the product, H’xCOg remains constant. 
The proportion, n, of the total carbon dioxide in solution existing 
M molecular carbonic acid, H^COj, has been calculated and a curve 
constructed showing the variation of this proportion with dilution. 
This variation is directly proportional to the dilution. J. F. S. 

Colorixnetric Estimation of Small Quantities of Metals in 
twdstufEs and the Preliminary Destruction of the Organic 
Jfatter. K, K. JIbvinen (Z. (Inters. Nahr. Gentissm., 1923, 
“ 183—190). — Details of a method for the destruction of the 
'‘^uic matter in foodstuffs, preparatory to the colorimetric 
^^ation of small quantities of metals are given. The organic 
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maiffiT is oxidised with strong nitric acid (dl*40) in a Kjel^hl 
S^tionM. Sulphuric aci^addedaiterapretomajoxukt.m 
riifiHp of'id alone Oxides of nitrogen are afterwards removed 
Vy dilution with water and boiling ^d sulphites by 
Jdium thiosulphate and burning o£E the sulpta 
a of organic dry matter can be completely destroyed m one to 
LSsTd theLthod is suitable for use m estimating aUmetels 
ex^tTerenry, which is volatilised during the destructwn of the 
ma+fftr Details of colorimetric methods of estimating a 
?eT^g ofthe foS^S -^is in 100 g. of fooiMufis are pven , 
tin and lead in the presence of one another, copper and tmc in the 
nreseuoe of one another, aluminium, nickel, aisenio (m ^rpet^tc ), 
Md mtimony. The methods depend on the colour develop^ by 
SSdrogen sulphide or adding sodium sidphide to the wlution 
nSIing thf metal after the removal of aU orga™ matter and 
oridisina and reducing substances, and comparmg it with the colour 
of a standard solution of the same metal 

similafSions. The deposition of finely divided sulphur .» 
prevented by the addition of 60% alcohol. Very accurete rmlta 
were obtained in this way. 

Microscopic Characterisation of the Picrates and Tartrates 
and Sodium. En. Justin-Mub^eb { J . Pto* 
OT roumsi^ 15—171 —The picrates of potassium and 

“Ls«” 

neverSl"m^^^^ The salt fomed 

be identified by microscopic examination of the sediment after 
w centrifuging Potassium tartrate foms abundant 
toen^s sodium tartrfS octagonal plates and clinorhomhic^i»a 

Sketches of the crystals are given. • ■ 

The Kramer-Tisdall Method for the Estimation of 

supeimatant fluid from the calcium oxalate P^jP'*®*® ^7 
Ssimpler than nsing a siphon as ongmally described. E. b. 

estimation of <ilcruii and phosphoric 

calcium oxalate is precipitat^ as ^mom 8 o! 

after the excess of oxalic acid b^n Secondary 

the requisite quantity of by 

and tertiary phosphates m a mixture ay titratiei 

with i?/10-acid, “®i"g 7 ®thjl.ora^e as 

of primn-Ty calcium phosphate, after it h 


analytical chejustey. U, ^57 

^';r 

I--- -K is 4ed wlTJtt:!* 

L aiamonium oxalate solution is added T^ 

°“ “■ wat«''-bath for fifteen minutes and after a 
further silty mmutes the precipitated barium oxalate is collected 
I ‘Iried at 70". and weK 

S.f.Atir:iS‘ “ “ -'»•» 

effect complete solution of the mercury 't^’ gauze 

w‘‘Tf SrcontaS WV 

f Tf acid. T^ wann 

liquid 18 filtered and evaporated nearly to dryness Evaporation 
mus be earned out at room temperatL (or TmaximurnTw- 
to ) to avoid lo^ of mercuric chloride by volatilisation. The sliehtlv 

“t.ir„“h (“> ‘^Woride, (6) ZD 

oirbazide m benzene solution (after neutralising with a i tie SZ 
Wrogen carbonate), (c) potassium iodide, sodium carboniriZ 
immonia, and (d) hydrogen sulphide. The above metM of 
extraction may also be employed for the estimation of the merury 

SE!ble S'*®**'’ 5% is n7t 

Color^tric Methods with the Aid of Wilhelm OstwaM’s 

^369).— By the application of the Ostwald colour standards 
colorjmetric analysis is simplified and the necessity for 

keeping a number of standaid colour solutions obvS I 
houn thictaess of the coloured solution, contaiZ in alej'l t 

as taat tailing on the colour scale, and the two are viewed aimnl 
into which a suitable colour filter can te 
ml ' 1 ^^ varying the filter and comparing with the standard 

scale the colour of the solution is analvs^ into itectT 
ponents and so characterised. Details and tables for the coiori- 
wSf 'man^ copper (as cuprammonium or potassium copper 

*d™ead sThWer »cid), and lead ^ 

sv^l ^ ^ colorigram.” with a tri- 

ShX f “■‘’"iuiatcs, drawn. The light used may with 
tags be polarised, especiaUy when artificial light is em^oyed. 

W* T K, B 

f ISABUEO Wada and 

>>y ,c™Poration of an aqueous solution 
'‘“s not foTO Mv‘debvd^f"'rf 

701 * OK™. dehydrated compound insoluble in nitric acid. 
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thus diSering from the metals of the tungsto and columbmm^oup 
Indium cannot he separated from other elements by distillation o{ 
the bromide from its hydrobromic acid solution, or by prMipitation 
of its chloride. In neutral solution, indium is completely p^pi- 
tated by hydrogen sulphide, even when it is present alone. When 
mixed mth the elements of the hydrogen sulpMe group, mdiumis 
largely precipitated by hydrogen su'pWe « the concentotira oi 
^acid in the solution is less than OW, but to a very shf^t extent 
only if the concentration is 0-6A\ In 0-6if -acid solutm the elements 
of toe hydrogen sulphide group are nearly completely precipitated 
by sufficlnt excess of hydrogen sulphide, orfy a small ^ntity, 
vdth practically all the indium, remammg in the filtrate Itom this 
filtrate on dilution with an equal volume of water all the elements 
of the hydrogen sulphide group are completely precipiteted with a 
very small q^ntity of indium. The indium present m the prea. 
pitete is separated together with bismuth from the other metak 
Platinum, iridium, rhodium, ruthenium, etc., are not completely 
precipitated under the same conditions, but are precipitated on 
heating the solution (acidity IN), after saturation with hydrogen 
Llpbide, in a pressure boltle in boiling water for one hour. The 
bismuth can be almost completely ^parated from mdium hy 
hydrolysis, the small quantity remammg in solution temg preci- 
pttated^ sulphide from 0-6A'-acid solution Indium behaves lie 
titanium and arconium with ammonia and ammonium sulphide, 
sodium hydroxide, peroxide, or carbonate or treatment ■mth ether. 

be Separated from the two elements by means of tartanc Mid, 
fl.Tnm nniaj and ammonium sulphide. 

Treatment of Permanganate Soluti^ for ^etnc 
Analysis. G. Bruhss (Chem. Z ^., 19-3, 47 61^ • ■ 

A 1906 ii 577). — discussion of tne preparation and us 
^andard’ solutions of potassium permanganate for rolumetnc 
analysis, with reference to their stability. A- « 

Titration of Solutions of Permanganate and Soto 
Arsenite. Wiixiam T. Haix and Carl t. Camo> [ J . Amr . 
C^Soc 1923, 45, 1615 -- 1620 ),-Thc estimation of manganes 
to steel by ’the method of oxidation to permanganate and titratm 
with sodiL arsenite solution has been investigated. It B shoin 
that under the conditions which usually 
steel, the electrometric titration of f 
arsenite solution causes the manganese to if 
of seven to an average valency of P m 1919 , 

used. This result is to agreement with toe results rf Ro^ ^ . 
ii, 36) and Geloso (A., 1921, ii, 

eMnOi'-fllHjAsOj'-f 15H ->-2Mn -r4Mn ^ ^ 

The reduced condition corresj^nds with an oxide^A^ 
improbable that such an oxide actually exists. The co 
sototion indicates the presenoe of tervalent “^^that * 

that manganese dioxide often separates on P | 

quadrivalent manganese readily faliespla' 

Lxide and finally forms the gel. Probably this reaction takes p 
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thus : 2Mn’*”+4Abi*"+8HaO 2Mn‘*+4MnOj'f 16H*. The fact 

i, hat halide causes a more complete reduction of the manganese is 

n accord with the usual behaviour of hydrogen halide in perman- 
ganate titrations. It prevents the formation of colloidal dioxide and 
keeps the manganese in a more reactive condition. The electro- 
nietrio titrations show that when arsenite is titrated with perman- 
ganate in 2*5.Ar-8ulphuric acid solution the manganese is reduced to 
an average valency of 2*5, 4Mn04'“f-9HAs03"-l-14H*-->2iSi**d- 
2Mn"*+9HA604''-f'7H2^- Whenever the reaction between 
permanganate and arsenite is used in practice to determine either 
manganese or arsenic, it is important to direct attention to such 
details as temperature, acid concentration, and presence of halide 
or manganous salt, and to standardise the solutions under exactly 
the same conditions as prevail in the analysis. J. F. S. 

Alleged Influence of Silicic Acid Hydrosol on the Volu- 
metric Estimation of Iron in Hydrochloric Acid Solution. 
I, Bbandt {Z. anal. Ckem., 1923, 62, 417— 450).~The alleged 
action of silicic acid hydrosoi in inhibiting the oxidation of hydro- 
chloric acid by permanganate in titratibns of iron has been com- 
pletely investigated anew (cf. Schwarz and Eolfes, A., 1919, 

ii, 170; Schwarz, A., 1919, ii, 480; 1920, ii, 389; Brandt, 
A., 1919, ii, 373, 428 ; 1920, ii, 269). It has now been found that 
commercial water-glass contains oxidisable impurities which tend 
to give erratic results, but the addition of a pure silicic acid sol 
made from silicon tetrachloride has no inhibiting action on the 
liberation of small amounts of free chlorine in side reactions. It is 
definitely proved that the addition of silicic acid sol has no influenoe 
on the results obtained in titrating ferrous chloride with perman- 
ganate either in the presence or absence of manganese sulphate. 

A. R. P. 

Gravimetric and Volumetric Methods for the Estimation 
of Tin in Alloys. ANTOJjfx JIlek {Chem. Usty, 1923, 17, 
24—27; cf, this vol., ii, 186, 436).— The stannic oxide obtained in 
the analysis by Czerwek’s method of tin alloys does not adsorb copper 
or lead salts, but can adsorb considerable quantities of antimony, 
particularly if potassium is present in solution. Thus the addition 
of potassium antimonyl tartrate to the solution from which the 
Btamaiphosphate is precipitated gives results which may be as much 
^ n’5% high. This error can be diminished by thorough washing 
of the stanniphosphate with a solution of the same composition as 
that recommended by Czerwek for the solution of bearing metal, 
instead of dilute nitric acid, which he used. With the modified 
method, results obtained are 1 % high for alloys containing above 
of tin, accurate for alloys containing about 14% of tin, and 
low for those containing less tin than this, R. T. 

New Characteristic Microchemical Reaction for the Deteo 
Uon of Antimony and Tin. Andrei P. Ortodocsu and (Muje) 
WBLLB Ressy (BuU. Soc. chim., 1923, [iv], 33, 991-994).- 
A drop of the solution under investigation is placed on a microscope 
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are^owed tic^talfce. The presence mCl 

theappearenceofsix— 

^ars." ae forms are q^te characteristic and distmcWve, 
and ire given by no other common metal. 

The Electrolytic Estimation of Antimony. A. L^ikue 
w 177 263-265).— Hitherto all estunations of 

Snny’thfiS«^«thod have given 

dSS " “difference of electrod7potentia,ls *ould of the 

“3^ .!f 1 -q volts and the deposit then obtained is of good adherence 
order of 1-3 volte, ana tMoe^ ^ 

ssa... .CiS 3:2.»»y i. 

on t”tinum are due to the hydrogenating propertaes^oyhe 
latter element. 

re2r^Ba7).-Solutions in hydrochloric acid 

Slit of inSn^bluth, iadmium. gold, iridium, mercury, 
0l sails 01 aiiumuifj'j solution) give 

a.'S'S’.g^ ‘'7 ^-7: ‘S,rsst 

amine to a drop, 2^ mm. « ’ i^^.poTyer microscope, a 

these metals to be identified at dilutions of 1 . 15.000 ^ 

respectively. 

Titrntion 1^ VexT 
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deposition of gold after dilution, nitrous acid must be removed 
by the addition of 2 c.c. of 1% paraldehyde solution, the fumes 
blovm out of the flask, and the liquid allowed to remain for two 
niinutes. Twenty-five c.c. of water are then added, together with 
1 c.c. of a 0'1% solution of o-tolidine in 10% hydrochloric acid, 
and a small quantity of a dilute solution of silver nitrate as catalyst. 
The liquid is then titrated with O'OliV'-p-methylaminophenoI sub 
phat© in 2% hydrochloric acid, the mixture Wily being gently 
heated. Titration may be repeated on the same sample after 
evaporation to dryness, treatment with aqua regia, and repetition 
of the process. In the presence of iron, ammonium fluoride must 
')e added ; large quantities of copper cause somewhat high results. 
iVith the o-tolidine reagent, it is possible to detect gold by the 
ievelopment of a yellow or brown colour at a dilution of 1 in 2 X 10’. 

Chemical Absteacts. 

Estimation of the Easily Dehydrated Alcohols in Essential 
Oils. L. S. Guchitcu [Comjit. rend., 1923, 177, 268 — ^270).— 
The estimation of such alcohols as linalool and terpineol by acetyla- 
tion with subsequent estimation of the ester formed is inaccurate 
Offing to the incompleteness of the first stage by reason of the 
dehydration of a portion of the alcohol. Dilution of the reaction 
mixture with an inert solvent (Boulez, A., 1907, ii, 306; Schimmel 
& C!o., A., 1907, ii, 782) diminishes but does not eliminate the error. 
By treatment of the alcohols with a mixture of acetic anhydride 
and formic acid at the ordinary temperature the alcohols are con- 
vert^ into formates (cf. Behai, A., 1899, i, 734; 1900, i, 580) and 
these may be employed to obtain correct values by saponification 
in the usual way. Comparative results obtained by the normal 
method of acetylation, acetylation in presence of xylene, and by 
the above method are given. H. J. E. 

Reaction of a- and p-Naphthol with Sodium. Hermann Kukz- 
Kbause {Chm, Zlg., 1923, 47, 646).— 0 -01— O' 1 G. of the naphthol 
is dissolved in a few c.c. of absolute alcohol and thin pieces of sodium 
are dropped in as long as they will dissolve, the tube being cooled 
in water. In the case of a-naphthol, only a pale bluish -green colour 
is produced with a faint fluorescence, but with p-naphtho! a deep 
royal blue colour appears, with a bluish-violet fluorescence. Further 
Editions of sodium change the colour to olive-green, brown, and 
orange, in that order. The fluorescence remains throughout these 
x)lour changes. This test is recommended as superior to the am- 
nonia test in aqueous solution for distinguishing between «- and 
^■naphthol. H. C. R. 

Hapid Reduction Method for the Estimatiou of Sugar iu 

^lood. G. DENiois {Compt. rend. Soc. Biol., 1922, 87, 1283 — 
from Ckem. Zenlr,, 1923, ii, 607-608).-The use of tri- 
cWnroacetic acid for the removal of proteins from blood prior to 
>»bination of sugar with Fehling’s solution is inapplicable. A 
“ilution containing 29 g. of sodium chloride in 71 g. of water con- 
taining 10% of trichloroacetic acid is recommended for this purpose. 
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After adding this solution to an equal volume of blood or serum 
the mixture is shaken and placed for three minutes on a boiling 
water-bath. After clarifying by centrifuging and making up to 
the original volume, one-tenth by volume of sodium hydroxide 
solution is added. The mixture is added to 1 c.c. of boiling Fehling’s 
solution (Bonnans), containing ferrous cyanide and the boiling 
continued. For the completion, if necessary, of the reduction of 
the Fehling’s solution, a solution of dextrose containing 0'36 g. 
in 10 c.c. of water is used. The reaction is not affected by the 
precipitate of calcium phosphate obtained on neutralisation. 

G. W. R. 

Inositol. 1. A Method o! Estimation. Joseph Needham 
{Biochem. «/., 1923, 17, 422 — 429).— The tissues are extracted with 
^lute aqueous acetone, and from this the inositol is precipitated 
with a saturated basic lead acetate solution. The precipitate is 
then decomposed with hydrogen sulphide, filtered, and the mositel 
in the filtrate is further precipitated with alcohol and is estimated 
by determining the carbon in it, utilising the author’s micro-method 
(cf . this voL, ii, 655). Inositol of ox muscle is identical with that 
produced by the hydrolysis of phytin. S. S. Z. 

Comparative Experiments on the Different Methods of 
Estimating Maltose formed by the Fission of Starch. £. 

JosEPHSON (Ber., 1923, 56, [B], 1758 — 1761). — The results obtained 
by Bertrand’s method in following the course of the fission of 
starch by amylase are uniformly trustworthy; the process docs 
not appear to be inferior to the hypoiodite method of Willstilttcr 
and &hudel {A., 1918, ii, 337). The main advantage of the latter 
procedure lies in the possibility of estimating aldehydic in the 
presence of ketonic sugars, if other substances which react with 
iodine are absent. 

In the estimation of maltose in pure aqueous solution, the data 
obtained by Bertrand’s process are uniformly somewhat higher 
than those obtained by the hypoiodite method. In general, slightly 
high results are obtained in estimating sugars by Bertrand’s sola- 1 
tions which have been preserved during some months. In the ' 
estimation of maltose formed by the action of malt amylase on 
starch, the results obtained by the hypoiodite process are uniformly 
slightly lower than those by the ^rtrand method; it appears 
possible that a slight, systematic error is inherent to the former 
procedure. H. W. 

Comparison of Hiletbods of Estimating Starch. K. Alfess 

and H. Zibsekspeck (Z. UnUn , 2 i ^ ahr . Gen ' mm ,^ 1923, 

174).— Twelve Cerent methods of estimating starch in fio^i 
and brans were tested and the results obtained are given in a table. 
All the methods suffered from certain disadvantages, some being 
troublesome and some giving inaccurate results. Mayrhofeis 
gravimetric method (A., 1897, ii, 626) gives accurate resets only 
with pure starches and fails in the case of foodstuffs like BoWj 
containinc bran or substances yielding pentosans. This metfi 
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can, however, be employed in the case of sausage meats containing 
puio starch, but care must be taken that errors do not arise 
from the incomplete solution of the starch in the aqueous alkali. 
A method based on the estimation of the dextrose produced after 
treating the sample with alcoholic potassium hydroxide is also 
only applicable to pure starches. This method is preferable to 
that of Mayrhofer for estimations of starch in sausage meats. The 
results of estimations of starch in flours and brans by both these 
methods are much increased by the pieces of husk in the samples. 
The polarisation methods of Lintner and Belschner and of Evers 
are recommended on acooimt of their simplicity. It is occasionally 
difficult to obtain a sufficiently clear solution for the polarimeter 
in I^hmann ^d Schowalter’s polarisation method. The possible 
error of polarisation methods is assessed at more than 3%. When 
estimating statch in sausage meats, the possible decomposition of 
the starch by ferments and bacteria must not be overlooked. 

H. C. ’r. 

Estimation of Lactic Acid in Blood. J. J. R. Macleod 
[with E. Armoto] {J. Lab, Clin, Med,, 1923, 7, 635—642).— 
A modification of Fiirth and Chamass’s method (A., 1910, ii, 807). 
Proteins are precipitated from 25—50 c.c. of blood mixed with 
100 c.o. of 2% hydrochloric acid by the addition of 5% mercuric 
chloride solution ; dilution is followed by filtration and removal 
of the mercury as sulphide; An aliquot portion is nearly neutralised 
and evaporated below 40^ and then extracted with ether mixed 
with sodium hydroxide solution in a Dunbar apparatus, after 
addition of ammonium sulphate and phosphoric acid. After 
removal of the ether below 50®, the alkaline sodium lactate is 
distilled with 0*5% sulphuric acid in presence of potassium per- 
manganate into a standard solution of potassium hydrogen sulphite, 
which is then titrated against iodine solution. Each 1 c.c. of 
0*UV-iodino solution corresponds with 0*05 c.c. of 0*li^-lactic acid. 

Chemical Abstracts. 

Some Causes of Error in the Estimation of /5-Hydroxy- 
butyric Acid. Ch. 0. Guillaumix {BuU, Soc, Chim. biol., 1923, 
5, 426—431). — ^The most practical method for the estimation of 
^-hydroxybut^ add is that of Van Slyke (A., 1918, ii, 86). The 
blank estimation should not be carried out, since the value so 
obtained is usually due to the oxidation of some of the p-hydioxy- 
butyric acid under the influence of the mercuric reagent. E. S. 

A Modified Test for Phthalates, with Particular Heference 
w the DetecUoa of Ethyl Phthalate. R. E. Andrew iind. 

Chm,, 1923, 15, 838). — Ethyl phthalate is used as a 
denatnrant for alo^ol for certain purposes. The resorcinol test 
^ genemlly givei| is not trustworthy, since a satisfactoiy blank 
^nuot be obtained. In carrying out the test, it is necessary to 
efter.adding acid to the resorcinol mixture. Ten c.c. 

the solution tc^be tested are evaporated with 5 drops of a 10% 
solution of sodium hydroxide on a steam-bath, 0*5 c.c. of a 5% 
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solution of resorcinol is added, and the liquid again evaporated to 
dryness. It is removed from the bath and 6 drops of concentrated 
sulphuric acid are at once added and mixed thoroughly. When 
cool, 10 c.c. of water are added and it is transferred to a test-tube 
with 10 c.c. of wash water ; 5 c.c. of 10% sodium hydroxide solution 
are added, when a green fluorescence will show the presence of 
phthalate. E. H. E. 

Precipitation of Tannic Acid by Gelatin. Abthtir W. 
Thomas and Alexander Pribden (I'm. Eng. Chm., 1923, 15, 
839 — 841). — Gelatin is completely precipitated by gallotannic acid 
when the ratio of tannin to gelatin is not less than 2 1 1 and the 
gelatin-tannin precipitate is not soluble in excess of tannic acid. 
The optimum hydrogen-ion concentration for gallotannic acid is 
Ph 4'4^’6, butthere is a definite hydrogen-ion concen^tion for each 
sort of vegetable tannin for optimal precipitation. If the solution 
is not adjusted to near this value, the precipitate may fail to form. 
The presence of a neutral electrolyte broadens the range of hydrogen- 
ion concentration for precipitation, but does not increase the sensi- 
tiveness of the reaction at the optimum hydrogen-ion concentration. 
Under the best conditions, tannin can be detected at dilutions as 
high as 1 : 100,000 — 200,000, depending on the source of the tannin. 
The ageing of gelatin solutions has no effect on the sensitiveness in 
testing for tannin, provided bacterial action is prevented. 

H.C.E. 

Identification of Cacao Butters by Curves of Miscibility. 

Mahange {Compl. rend., 1923, 177, 191— 194).— Extending the work 
of Louise (A., 1911, ii, 548, etc.), the author studies the miscibility 
curves for mixtures, with aniline and alcohol, of various pure and 
adulterated cacao butters, and show's that these curves afford a 
ready indication as to the purity of the sample examined. E. E. T. 

Schifi's Rosaniline-Sulphurous Acid Reaction for Alde- 
hydes. Karl Josephson {Ber., 1923, 56, [jB], 1771—1775).— 
Schiff^s reaction can be applied to aldehydes only under definite 
conditions with regard to the acidity of the solution ; the develop- 
ment of a not too weak violet coloration is regarded as a fairly 
definite proof of the presence of the aldehydic group. 

A red coloration is caused by a number of organic substances, 
which in all probability do not contain the aldehydic groups. 
The tint is identical with that of rosaniline solutions. The effect is 
attributed to the withdrawal of a portion of the sulphurous acid 
from combination with rosaniline {to form salt-like compounds with 
the proteins), whereby rosaniline is liberated. A red coloration is 
also develop^ when Schiff’s solution is treated with phosphate 
buffer solutions of 4-5— 7*8, the maximum intensity being 

observed at Pr 5*9— 6*1. H. VV. 

The Titration of Sodium Formaldehydesulphoxylate. 

Bernard Salkin {Ind. Evg. Ckem., 1923, 15 , 848 — 849}.~Con' 
trary to what has been stated (cf, Hcyl and Greer, A., 1922, Uj 
288), so(hum formaldehydesulphoxylate can be titrated with 
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ammonlao&l copper sulphate or with iodine with concordant results. 
The method of analysis now described involves three titrations, one 
with copper sulphate and two with iodine, from the results of which 
may be calculated the sodium formaldehydesulphoxylate, hypo- 
sulphite and hydrogen sulphite-formaldehyde present. In the 
first titration, the solution of the sample (15 g. in 100 c.c.) is run 
into a standard solution of copper sulphate (125 g. of crystals per 
litre) made strongly aramoniacal, at 55® (1 mol. of CuSO^S'S mol. 
of hyposulphite or 0*6 moi. of sulphoxylate). For the second titra- 
tion, 26 c.c, of a solution of the sample (6 g. per litre) are titrated 
with O'liV^-iodine solution, 2 c.c. excess of the iodine solution are 
added, and after five minutes grated back with thiosulphate solution. 
In this case, 1 mol. of iodmerzl/6 mol. of hypcwulphite or 1/4 mol. 
of sulphoxylate. These two titrations taken together give both 
hyposul^te and sulphoxylate. In the third titration 50 c.c. 
excess of 0‘1,^-iodine solution over that used in the second titration 
arc added to 25 c.c. of the sample solution, followed by sodium 
hydroxide solution to give a yellow colour. After ten minutes, the 
solution is acidified and titrated back with thiosulphate. From 
the number of c.c. of iodine consumed, one and a half times the 
number of c.c. used in the second titration are subtracted. The 
difference is the equivalent of the sodium hydrogen sulphite- 
formaldehyde present. All the titrations must be made in absence 
of air. E.H.B. 

Estimation of Aldehydes and Ketones in Essential Oils. 

C. T. Bennett and F. C. L. Batebun (Per/. aTid Essent. Oils Rec., 
1923, 14, 268). — ^A critical examination of the two methods generally 
adopted for the estimation of aldehydes and ketones in essential 
oils, namely the “ bisulphite ” method and the “ neutral sulphite 
method. E. M. V. 

Some Observations on the Detection of Acetone in Urine. 

B, A. VAN Ketel {Pharm. Weekblad, 1923, 50, 833-836).— The 
methods of Lewi and le Nobel are not very sensitive, but the modi- 
fication of Rotheva gives much better results. The ammonia used 
must be free from acetone; ammonia often contains traces of 
acetone, which may be due to its preparation from plant residues or 
from turf. Acetoacetic acid, which may be present in the urine 
persons suffering from diabetes, readily forms acetone, and may 
thus invalidate the test, but p -hydroxy butyric acid does not give a 
positive result with the ordinary methods. S. I. L. 

Estimation of Acetone and of Ethyl Alcohol in Mixtures 
of the Two. J. H. Bushill {J. Soc. Chem, Ind., 1923, 42, 216 — 
218t).-- T he acetone is estimated iodometrically by the method 
described by Rakshit (A., 1916, ii, 544) ; the quantity of alcohol 
present is calculated from the specific gravity of the mixture after 
allowance has been made for the acetone. Tables are given, showing 
the specific gravity of solutions containing small quantities of acetone 
alcohol. W. P.S. 
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Volumetric Estimation of Acetone. Al. 

taB Spibbsctj, and D. Popbscu (Bui 

5 15—21) —Ten c.c. of acetone solution (about 0 6 /o), of 

50 “/ ^Iphurio a«id. 10 o.c. of mercuric sulphate solution (50 g. cf 
mercuric oride dissolved in 200 g. of sulphuno acid and diluted to 
1 litre) and 100 o.o. of water are boiled togeAer in a Mux 
LmmtusTor twenty minutes. The precipitate is tto coUecM on 
a^Ster washed wiA 200 c.c. of water, transferred to a fla* and 
^vrf ^heating with 25 c.c. of a mixture of sulphuno acid and 
nitric acid (Llphuric acid, 2 parts, nitno acid. 1 part). The “'“‘wn 
* with a few drops of permanganate solution to destroy 

1'rfcoCunds.M 

iSXrusside solution ate added, and the turbid mixture .» 
titoM^^ff/lO-sodium chloride solution, the disappearance of 
the turbidity denoting the end-point of “ “i 

of i^/10-8odiujn chloride solution la equivalent to 0-0028 g. of 
lione: this factor is foimd by actual e-Pen-nt mth pure 
acetone and is higher than the theoretical value {0 002348^ ^ ^ 

Vetimation of Trvptophan. George E. Holm and Geo, R. 

1923. 45, 178^1792).^oma 
SSties and errors in the various methods previously used 
are tedicated. The effect of temperature a^d on the reacta 

of trvptophan with p-dimethylammobenzaldehyde m 20 /„ hyto- 

been studied.' In this concentration of acid, tk 
reaction requites greater time than is generally supposed. Thus at 
^ aZHight days are necessary. At higher tem^ratuM k 

bv the colonmetnc method (5 00 /oJ, ana as lou y 
"L ” formtion method (5-05%) of Gortner and HoMA., 

1918,1,84). 

Estimation of Urea by Urease. George Macfeat Wish^t 
m‘ l,jm 7 1923 17 403 — 405). — A method based on treat) g 

isrSi. ^ -- — j: 

blowing over the ammonia into standard acid. The ^ ^ ^ 
accurate to less than 1%. 

«-^^“l923 mS).-rtrestSn"ofCa'in 
whole blood, considerably higher whenSe 

when concentrated extra^s of soja niesence in tk 

extracts are employed. This is ’^ly due toto pmnea ^ 
soia bean, in small concentration, of a second enzyme wmc p 
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ammonia from some constituent of blood other than urea. This 
constituent is present mainly in the corpuscles ; it does not diffuse 
through collodion. Blood filtrates, obtained by heat coagulation 
or by precipitation with tungstic acid, do not give increased values 
for urea with increased concentrations of extract. E. S. 

Application of tlie Diazotisation of the Benzoyl[Group in 
the Toxicological Detection of Alkaloids. Hbkbi Pzcebr 
[J. Pham, Ckim,, 1923, [vii], 28 , 13—15). — Guerbet’s method for 
the detection of alkaloids containing benzoyl groups (cf . A., 1920, ii, 
517) is inapplicable in the presence of ptomaines, since the latter 
alone can give rise to the characteristic orange colour. 

W. T. K. B. 

Preparation and Comparison of Standards for the 
Estimation of Creatine and Creatinine. Graham Edgar 
(J. Biol. Chem., 1923, 56, 1—6).— Of the various substances which 
have been proposed as standards for the estimation of creatine and 
creatinine by Folin’s colorimetric method (A., 1914, ii, 505), crea- 
tinine zinc chloride and creatinine picrate are considered to be the 
most suitable since they are readily obtained pure. Creatinine 
zinc chloride can be readily prepared by fusing commercial creatine 
mth anhydrous zinc chloride. E. S. 

Physiol(^ and Pathology of the Bilel Secretion. I. Esti- 
mation of the Bile Acids in Human Duodenal Bile. F. Bosen- 

THAL and M. Feeiheer von Falkenhausen {Arch. expt. Path. 
Pham., 1923, 98 , 321 — 338). — The various methods for the estimation 
of the bile acids are revieived and a new method, suitable for clinical 
use, is described in which the gasometric method of Foster and 
Hooper (A., 1919, ii, 376) is combined with a sulphur estimation of 
the alcohol-soluble fraction of the bile. When applied to human 
bile, the gasometric estimation gives the total glycine and taurine 
derived from the bile acids, whilst the sulphur estimation gives the 
amount of taurocholic acid present. The value for glycocholic acid 
K then obtained by calculation. E. S. 

Means for Difierentiating between Chondrin and Glutin. 

M. A. Rardzin {Chem. Zig., 1923, 47, 602).— Chondrin gives a 
rerj' opalescent solution which gives the xanthoproteic reaction, 
whereas glutin gives a clear transparent solution in concentrations 
to 0-75% which is not coloured by nitric acid. A hot lOyo 
gelatin solution containing chondrin is immediately gelatinised by 
the addition of a saturated solution of chrome alum. A 0*2 % 
chondrin solution shows no appreciable difference on addition of 
barium chloride owing to the already strong opalescence ; if, however, 
tie solution is stirred with 10% of aluminium hydroxide and filtered, 
the filtrate gives an immediate precipitate with barium chloride 
cf the barium salt of chondroitinsulphonic acid ([a]D— +46*5^). A 
gelatin solution gives an immediate precipitate with barium chloride. 

A. R. P. 
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FBesermtive Prilu^ples of Hops. III. Thomas Kbhheh? 
STalkeb (J. Inst. Brewingy 1923, 29, 379— 399 ; cf. this voL, i, 78).-.. 
Light petroleum does not appear to be a suitable solvent for the 
extraction of hops, as it is slow in its extractive action and, indeed, 
fails to extract the resins thoroughly in l^e cold, and is, moreover, 
liable to hasten the resinification of the p-acid. The author finds 
that extraction with methyl alcohol gives better results and a 
method is described for estimating the soft resins in hops by means 
of this solvent ; the method gives higher results than those in 
common use. T. fl. P. 

Colorimetric Estimation of Hydrc^^»ion Concentration in 
Spils. C. T. Gimingham {J. Agric. Sci.y 1923, 13, 69— 73)..-A 
difficulty in the estimation of hydrogen-ion concentration in soil 
extracts has been due to their turbidity. The author has used the 
displacement method of Parker (A., 1922, i, 511), whereby it ig 
possible to obtain comparatively clear liquid suitable for colori- 
metric hydrogen-ion estimations. Comparison of the results with 
those obtained electrometrically shows a fair agreement. In some 
cases, however, the hydrogen-ion concentration estimated colori. 
metrically on the first, clear, portion of the percolate showed a 
less satisfactory agreement with the electrometric figure than that 
determined on the later, more turbid, portions. G. W, R. 

Estimation of Humns in Soils, V. Agatokoff (Gompl. rend,, 
1923, 117, 404 — 406). — A comparison of three methods of estimat- 
ing the humus content of soils ; (1) The ignition method, taken as 
giving standard results, (2) Simon’s method (this voi., ii, 506), and 
(3) the sulphuric-chromic acid oxidation method. It was found 
that the second method gives practically the same results as method 
(1), whilst being much less tedious. Method (3) gives low results, 
which falls in Ime with Simon’s work, and indicates that whilst ail 
the humus substances in some soils are oxidised under the given 
conditions, in other soils only a portion of the humus is oxiffised, 
The chlorine index of a soil gives a rough indication of its humus 
content. E. E. T. 
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open-spark Spectra and their Application in Chemical 
Analysis. 0. Auee vok Welsbach {Ann. Fhysilc, 1923*, {iv], 
71, 7-^11). — The author advocates the more general application 
of spectrum analysis, and more especially the use of open-spwk 
spectra in chemical analysis. Attention is directed to the change 
occuxiiug in the spectrum of a substance due to the presence of 
other substances. J, S. G. T. 

Groi^ping of the lanes in the Secondary Spectrum of 
Hydro^. K. Basu {PUl Mag., 1923, [vi], 46, 417—420).— 
Objections to the application of the quantum relation to 

tlio process of molecular dissociation underlying the emission of 
the secondary spectrum of hydrogen are briefly reviewed. Assuin* 
ing that the lines in this spectrum originate in two hydrogen nuclei 
separated by a definite distance, with an electron revolving about 
them, an estpression involving amongst other factors azimuthal 
aad radial quantum numbers, and the iutra-nuclear distance is 
derived for the frequencies of the emitted lines. Assuming the 
intra-nuclear distance to be KT® cm. the author shows that the 
calculated frequencies fall into five classes, and that within each 
class there is very close agreement between the calculated and 
observed values of the frequencies. J. S. G. T. 

The Band-spectrum of Iodine. R. Mecke {Ann. Physik, 
1923, [iv], 71, 104 — 134). — Particulars are given of measurements 
of 130 lines constituting the heads of bands in the absorption band- 
spectrum of iodine. These are classified into ten series and it is 
shown that the frequencies of respective lines in the various series 
can be represented by a formula of the Beslandres type expanded 
as far as n\ namely, v{ni\ «2)=18320-97—213'76»i+0-596»i^-f 
()0021nj*— 1*012»2®+0‘0033«2®, the values of w, rang- 
ing from 0 to 9, and of from --33 to +24. Particulars oi wave- 
lengths and frequencies are given for the constituent lines in the 
bands U 6781 -89, 6877*36, 6837*32, and 6934*16 1. The components 
may be represented by a Deslandres type of formula, thus : v~ 
v(»j; nj)— 6m®, where the value of 26 deduced from measurements 
of one ^oup of 50 lines is 0*0161, and from another is 0*0176, the 
value increasing with increase of the value of the parameter m. 
No evidence was obtained of the existence of P and R series of 
lines in the various bands. The relation of the resonance spectrum 
of iodine to its absorption spectrum is discussed. J. S. G. T. 

The Effect of Metallic Surfaces on the Spectra of Mercury, 
Cadmium, H^um, and Oxygen. L. Ja\icei and E. Lau 
M’ in. Physik, 1923, [iv], 7, 562—^^). — Experiments carried out to 
ascertain the effect, if any, produced on die respective spectra of 
mercury, cadmium, helium, and oxygen excited in a discharge tube 

VOL. cxxiv. ii. 
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|by ^ting the conatricted portion of the discharge tube with a 
feemi-transparent layer of silver are described. In the case of the 
i discharge in mercury vapour contained in suoh a tube, a mercury 
band-spectrum was strongly developed. In the case of the dis. 
charge in cadmium vapour, the band spectrum was more strongly 
developed in the silvered than in the unsilvered tube. A siuiilar 
phenomenon was exhibited by the discharge in oxygen, the band 
spectrum being developed at a higher pressure in the silvered than 
hi the unsilvere^ tube. Changes in the relative intensities of com. 
ponents of the line spectrum of mercury accompanied the develop, 
ment of the band spectrum in the vapour. No effect whatsoever 
was olfflerved in the case of the discharge in helium. J. S. G, T. 

Distribution of Intensity in, and Origin of the^ Band 
Spectrum of Nitrogen. H. Kerschbattm {Ann. Phpik, 1923, 
[iv], 71, 289 — 316). — Details are given of the variation with temper- 
ature of the intensities of lines in positive and negative groups of 
bands in the band spectrum of nitrogen, excited either in a canal-ray 
discharge or qathode ray discharge in the gas, the variation of 
temperature bemg effect^ either by external agency, or internally 
by electronic impacts at various gas pressures. The results indicate 
that the effects of high temperature in the positive column of the 
cathode discharge and of the impact of canal rays are the same, 
the respective intensities of the higher members of a band and the 
higher heads of bands in a group being in each case increased. It 
is concluded that either agency increases the amplitude of oscillation 
of the diatomic molecular systems originating the emission of the 
band spectrum. J. S. G. T. 

The Band Spectrum of Carbon Monoxide. E. Hulth^k 
{Ann. Phy8ik^ 1923, [iv], 71, 41 — 49). — It is shown that the wave- 
lengths of the lines constituting the four bands A\6610, 5198, 
48^, and 4393 A. in the spectrum of carbon monoxide can be 
arranged in series, P, Q, and R, such that i2(m)— ^{m)=Q(m+l)- 
P(fft-i-l), where the symbols have the customary significance. 
This relation is not quite so exactly satisfied by the band X 4393 A. 
as in the case of the other three bands. The relation R{m)- 
G(w)=3‘885 m is found to hold for the bands XA. 6610, 5198, and 
4835 A.,- whilst for the remaining band, X 4393 A., the corresponding 
relation is 3*845 m. It is concluded that the three 

former bands originate in the same initial condition of the radiating 
molecule, whilst the bands XX 4835 and 4393 A. correspond with an 
identical final condition of the molecule. It is probable that the 
bands XX G622 and 6078 A. belong to the system discussed. 

J. S. G. T. 

Belation between the Spectra of Ionised Potassium and 
of Ai^on. P, Zeeman and H. W. J. Dik {Ann. Pkysik, 1^23, 
[iv], 71, 199 — 203). — The electronic configurations of the ionised 
pot^iu^i atom and of argon resemble one another in that each 
comprises eighteen electrons, and differ only in that the nuclear 
charge in the case of the former is one unit greater than in the 



OBUSEUL Attl) FHYSldAL CBXiaSTKY* iL 671 

latt^ Gaie< The displaoement law of Koesei and Sommerfeld 
{A.f 1916, ii, 378) indi^tes that the spark spectrum of any element 
is r<^ted to the arc spectrum of the preceding eluent in the periodm 
table. Literature dealing with the characteristic arc and spark 
spectra of potassium and of argon is briefly reviewed. It is remarked 
diat the spark spectrum of singly ionised potassium is moat readily 
excited by means of an electrodeless ring-discharge in potassium 
vapour. ' Paulson {A., 1915, ii, 194) showed that for lines in the 
argon spectrum included between U 9233 and 3319 A. the respec- 
tive frequencies can be expressed in terms of constants B, G, and 
J) connected by the relations C=A+1M9‘3; 

Z)=i4-f2256'l, The authors show that between the frequencies 
of lines included between Xk 6594 and 3063 A. in the spark spectrum 
of potalssitim a similar and even simpler relation, expressed in the 
form Q=P+847; i?=PH-1695; /8~P“|-2542, exists. The same 
numerical constant, approximately equal to 847, occurs in the 
expresmons for A and Qt and the constant difference between 
succeeding members of the Q, J?, /S series is also equal to this constant. 
It is suggested that this constant has some simple physical signi- 
ficance. J. S. G. tT 

Series of Multiple Lines with Fourfold Rydberg Constant 
in the Spectrum of Potassium. Kitud Aage Nissen ( AHro - 
phys. J., 1923, 57, 185 — 190). — Sixty-four lines between A 1873 
and A 4608 have been arranged in one diffuse subordinate seriee, 
{2p)—{'md), and in sharp subordinate series, (2p*)— (ms'), {2py)— 
(ms"), (2pJ-“(wM'"), (2p,)— (ms'), and (2p,)— (ms"). An average 
agreement within one unit is obtained between the observed values 
rMuced to international vacuum wave-numbers and those com- 
puted by Ritz's formulsB. The results support Sommerfeld’s sug- 
gestion that there is a relationship between the spark spectrum 
of an alkali and the mc spectrum of the inert gas with atomic 
number one less. (See also McLennan, A., 1921, ii, 667 ; Schillinger, 
SitzuTi^^er, A. Akad. Wiss. Wien, 1909, 118, II, A, 266; A., 1910, 
ii, 369; Nelthorpe, Astropthys. J., 1919, 41, 16). A. A. E. 

The Spark Spectrum o! Rubidium. H. Keinueimmer (Ann. 
Physik, 1923, [iv], 71, 162 — 177). — Particulars are given of 142 
lines included between AA 3320 and 7320 A. in the spark spectrum 
of rubidium excitedf^n a discharge tube containing helium at about 
3 mm. pressure, and of 12 lines in the arc spectrum of the metal. 

displacement law of Sommerfeld and Kossel (A., 1919, ii, 378) 
indicates that if the spark spectrum of rubidium is attributable^ 
the singly ionised atom of the metal, this spectrum should m 
analogous in structure to the arc spectrum of krypton. A direct 
comparison of these two spectra is at pesent impossible, but the 
comparison may be effect^ by way of the neon spectrum u^hich 
is known to contain 10 p-terms. In this mamier it has been foimd 
possible to classify 103 lines in the spark spectrum of rubidium 
mto series containing a large number of p- terms. This result is 
held to confirm qualitatively the validity of the displacement law. 

J. S, G. T. 

25* 
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The Ak Spectrum of Lead. Waltsb GaoTstil^ {Naturms,, 
1923, 11, 266--266; from Chm. Zentr,, 1023, i, UlS-UU).-^ 
The absorption spectrum of lead at 700--800® ^ows a first line at 
2823 A., which is held to be due to the term correspondmg with 
the normal lead atom. At 1100® lines occur at 3639, 3683, 4057, 
2614, 2613, and 2577 A. The line 2833 A. is the fundamental line 
of a subsidiary series which occurs in emission as a transition from 
& to 2p^. G. W. K, 

Spectrum Analysis of the Rare Earths. J. M. Enm (inn. 
Physik, 1923, [iv,] 71, 12— 18).— The main characteristics of the 
arc spectra of the rare elements yttrium, erbium, thulium, lutecium, 
neo^ytterbium, Bamarium, gadolinium, europium, “ eurosamarium,” 
terbium, “ welsium,” and holmium are discussed. The author 
considers the elemental character of thulium and terbium to he 
definitely established. That of samarium is not certain. 

J. S. G, T. 

The Spark^pectra of Aluminium. 1 and 11. F. Paschbn 
{Ann. Physik, 1923, [iv], 71, 142-161; 537—561).—!. Particulars 
are given of the modes of excitation of the spectra of Al*, Ai°, 
and Al™. Various lines in the spark spectrum of doublydonised 
aluminium, Al^“, are classified into series and the spectrum is com- 
pared with those of Na^ Mg”, and H, the comparison confirming 
Bohr’s conclusions relating to the electronic characteristics of these 
elements. In particular, it is pointed out that the ordinary spark 
spectrum of aluminium contains, in addition to a series of lines of 
the Fowler type, a series of lines analogous to those in the arc 
spectrum of Na^, with the difference that Rydberg’s constant, 
N, in the series -formula for the latter is replaced by 9.V in the 
series-formula for the lines of Al”^ in accordance with Bohr’s 
theory. 

II. The author tabulates the intensities, wave-lengths, frequencies, 
and combination formulas of about 300 lines in the spark spectrum 
of singly-ionised aluminium, Al”. Various series of triplets in 
the spectrum are classified, and formulae giving the frequencies of 
the series 4pi— ww, mpi~mdj deduced. Similarly, values 

of the respective wave-lengths, frequencies, |aud differences of 
frequencies of the systems of triplets in the spectrum of chlorine 
excited between aluminium electrodes in an atmosphere of helium 
contaiimig very little chlorine are tabulated and discussed. The 
s^k sp^rum of Al” is compared with those of Mg^ and hydrogen. 

J. S. G. T. 

H^olarities of the Spectral Lines of Iron and the Atomic 
Magnetic Field. H. Nagaoka and Y . Stjoiuba [Nature, 1923, 112, 
359). — A preliminary account of regularities obeyed, particularly 
between X 2400 and X 3000 A. The results appear to support the 
magneton theory. It is thought that the intricate nature of w 
spectral lines in ferromagnetic metals may ultimately be traced 
to the existence of an inner atomic field. A. A. E. 
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^mmstrical Seiies of Lines in the Spectrum of Iron. 

A. and H. Sohijmachbb {Ann. 1923, [iv], 71 , 

continuation of previoua work (ArcA. de Qm^, 1919, 1, 
231) authors have found two pairs of symmetrical double series 
of lines, the symmet^ relating to the frequencies of the lines in the 
spectrum of iron, llie one pair of double series occurs towards 
the red end of the spectrum, the other towards the violet end. 
The centre of symmetry is very approximately the same for the 
respective members of each pair, thus for lines in the respective 
groups 1, 2, 3, and 4, the centres of symmetry occur at AA 6135*395± 
0*151, 5132‘943±0a74, 3683'04i0-14, 3682*05±0*12 A. Formula 
involving three constants and a single variable parameter are 
deduced for the frequencies of the lines in the various groups 
There are as follows : Group I, y=194727i;11412m*/(m2-1.3544m 
+13*681)*, m=3, 4, 5 . . Group II, y=194820±11743m*/(jrt*- 
0*5038m+6-7173)* ni=2, 3, 4 . . Group III, ^=271516+ 
6736wiV(«»*-0-384m+6*48)a, 3, 4 . . Group IV v= 

271588±6136mV{w*"-l-20279m+104354)* m=2, 5, 4 . . . The 
effects of pressure and of a magnetic field (Zeeman effect) on the 
various groups of lines are briefly discussed. The symmetrical 
character of the wave-lengths of certain groups of lines discovered 
by Gehrcke in the sp^trum of iron (A., 1921, ii, 612 ; Physikal. Z., 

1922, 23, 432) is critically examined, and the author conclude 
that the data available are insufficient to decide whether such 
symmetry is best expressed in terms of wave-lengths or frequencies. 

J. S. G. T. 

Regularities .in the Arc Spectrum of Vanadium. W. F. 

Meggebs {J. Washington Ac^. S6., 1923, 13, 317— 325).— Of the 
2000 lines already measured in the arc spectrum of vanadium about 
15% have been now assi^ed to multiplets, tabl^ of sixteen of 
which ^ given. Vanadium as a representative of Group V of 
the periodic classification is thus shown to conform to the alterna- 
tion law of Kossel and Sommerfeld, which is now verified for arc 
spectra across the entire table. A. R. P. 

Tesla-luminescence Spectra. III. Some Mono-substitn- 
tion Products of Benzene. Willum Hamilton McVickeb, 
Joseph Rennbth; Mabsh, and Alfred Walter Stewart (T , 

1923, 123, 2147—2163). 

Absorption Spectra of Nitrosylsulphuric Acid and of the 
Q^plex Compounds of Copper Sulphate and Ferrous 
Sulphate with Nitric Oxide. H. I. Schlesingeb and AnBiRT 
bAiATHE (J. Amer.Chem. Soc., 1923, 45, 1863— 1878),— The absorp. 
tiou s^trum of nitrraylaulphuric acid dissolved in sulphuric acid 
01 various concentrations has been obtained and examined. The 
spwtra show that appreciable quantities of the former remain 
iinaecomposed when the suliffimic acid is ^ut^ to 50% with 
and that in sffiphuric acid of greater concentrations relatively 
arge amounts of nitrosylsulphuric acid are present. This result 
proves one of the fundamental assumptions made by Basobig 
of the theory of the chamber process. Absoip- 

26*2 
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Usn speptia of the complexes lonned by ferrous joiiphate inth 
nitric oxide in solutions of sul^uiio add of various concentcatiQns 
have been photographed. The spectrosoopio data con^p^ the 
view that there are two such oom^exes^ both of the oon^osiUon 
FeSQi^O^ and show that one of them is stable when the ooncen* 
tration of the sulphuric acid is greater than 65%, and the other 
when the concentration of add is below 50%. Absorption spectra 
of 0 uS 04,N0 have also been obtained and the spectra of these 
complex salts have been compared with those of the so-called 
ferrous and cupric nitrosisulphonates and have been found to be 
identical. A preliminary investigation of the absorption spectrum 
of “ nitrosisulphonic acid ” has shown it to be very similar to that 
of the ferrous sulphate-nitric oxide complex existing in concen» 
trated sulphuric acid solution. This result supports me view that 
possibly nitrosisulphonic acid should be regarded as an unstable 
solution of a complex compound of sulphuric acid and nitric oxide. 
Examination of the spectra of solutions of nitric acid in concen- 
trated. sulphuric acid, both before and after the solutions have been 
heated, shows that nitric acid is not readily decomposed in such 
solutions into nitrosylsulphuric acid, at least if the solution is not 
very concentrated with respect to nitric acid. The character of 
the absorption spectrum of nitrosylsulphuric acid favours the view 
that this substance is present in solution largely as nitrososulphomc 
acid. J. f . S. 

The Spectrophotometric Method for the Investigation of 
Dyes in Textile Fabrics by Transmitted Light. N. Uspenski 
and G. Woeonkov {Z. Physik, 1923, 17, 112—116).— The applica- 
tion of the Konig-Martens polarisation spectropnotometer to the 
determination of the absorption curves of various dyes contained 
in various dyed textile fabrics — cotton, wool, and mlk— is briefly 
described. J. S. G. T. 

Phosphorescent Zinc Sulphide. A. A. {C(mjft. rend,, 

1923, 177, 479 — 482). — A study of the phosphorescence of mixed 
crystals of zinc and cadmium sulphides. The phosphorescence 
of zinc sulphide changes in colour from greenish-blue to red with 
increasing quantities of cadmium sulphide. With a 12%, 20%, and 
30% content of the latter substance, the phosphorescence is, respec- 
tively, lemon-yellow, orange, and red. The orange phosphorescence 
induced by the addition of traces of manganese to zinc sulphide is 
neither vigorous nor persistent, whereas cadmium sulphide produces 
no effect unless present in fairly large quantities, and does not 
diminish the vigour or the duration of phosphorescence, the colour 
change being a light- absorption effect and not due to phosphorogenic 
action on the part of cadmium sulphide (cf. A,, 1922, ii, 502). 

E. E. T. 

Chexnical Constitution and Rotatory Power. VI. In* 
fluence of the Chemical Function of the Substituent Groap6> 
Mawo Betti { Gazzeila , 1923, 53, i, 417— 431).— The results pie- 
viously obtained (A., 1907, ii, 661, 726; 1916, u, 279; 1921, i, M 
are Bummarised. T. H. P- 
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Partial and Conaecntive Raactiona in the l^otoeeneithre 
System : Quinine Sulphate, Chromic and Sulphuric Acids* 

GeoS&s S. Jokbes, John C. Woodhof8b, and Reginald S. Dean 
(J. Arm, Chm. Soc.^ 1923, 45, 1891— 1895),— The photochemical 
oxidation of quinine sulphate by chromic acid in the presence of 
sulphuric acid in the light emitted by a quarte mercury lamp hiw 
been investigated. With two photochemically activated reactants 
the total teaction velocity should be the sum of four partial reactions 
with four different velocity constants. One involves two activated 
molecular species, another only unactivated species, and two 
others involve one activated and one unactivated species. It is 
shown from the present work that species known to be activated 
in some reactions may give no evidence of activation in others. 
The concentration of a photochemically unactivated reactant is 
shown to be without effect on the velocity of a photochemical 
reaction, provided that its concentration is not so small that its 
reaction with activated reactants docs not become the slow stage 
of the total process. J. F. S. 

Long-range Particles from Radium-active Deposit. Gbk- 

ifARD Kirsch and Hans I^ttersson {Nature, 1923, 112, 394— 
395). — By enclosing dry radium emanation mixed with oxygen in 
thin-walled capillaries of potassium glass or silica lined with alu- 
minium foil (thickness 12 ft) pressing well against the glass, a strong 
and practically constant source of hydrogen nuclei is obtained. 
This method has been applied to scandium, vanadium, and cobalt 
(as oxides), arsenic, and indium (as chlorides) ; these elements do 
not give off long-range particles ( >30 cm, of air) in greater number 
than 3X or 4xW. lO"*, where N is the number of a-partieles from 
radium-G discharged wdtliin the capillary. 

By spreading substances over copper foil (which, after removal 
of occluded gases, showed a comparatively small number of hydrogen, 
particles, probably “ neutral ” particles), fairly conclusive evidence 
was obtained that hydrogen nuclei arc emitted from silicon, glucinum 
(oxide), magnesium (oxide), and litliium (carbonate), the approxi- 
mate maximal ranges in air being, resjwctively, 12 cm,, 18 cm,, 
13 cm., and 10 cm. A. A. E. 

The p-Ray Spectrum of Urauium-A^ and its Significance. 

Lise Meitner {Z. Pkysik, 1923, 17, ,'54—06).— The p-ray magnetic 
spectrum of uranium-Xj^ has been found to consist of three sharp 
lines corresponding, reswctively, with values of Hp equal to 1057, 
1028, and 927, and a faint band the centre of which corresjwnds 
with a value of Hp equal to 1163, H denoting the strength of the 
magnetic field employed measured in Gauss units, and p the radius 
of curvature (in cm.) of the respective paths of the emitted jS-rays 
in the field. The three sharp lines originate in the L, Jtf, and N 
levels and the corresponding rays are ejected by the charac- 
teristic radiation of the thorium isotope uranium-Xj excited by 
the primary p-rays. Individual atoms are concemed throughout 
the whole process of disintegration. Apart from characteristic 
Rontgen radiation, no y-rays are emitted by uranium-Xj. The 
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lei^ts indicate that the primary ^-rays are emitted frm the atmhio 
aholeus with a definite velocity, and are in agreement with the 
mggeetion of Boseeland {Z. Physik^ 1923, 14, 173) that an ezdted 
Eitomic system can pass to the unexcited state by the emission of 
one of its constituent particles in the form of a corpuscular ray as 
an alternative to the emission of radiation, J. S. G, T. 

The y-Rays of Uranimn-X and their Relation to Ur£guiim-Xj 
and Uranimn-X2. Ono Hahn and Lisss Msitnsk {Z. Physih, 
1923, 7, 167—167).— In continuation of previous work (preceding 
abstract), the authors have determined the absorption, by various 
thicknesses of lead, of the y-rays emitted by uranium-X, and the 
distribution of the respective groups of rays amongst the com< 
ponents uramum-Xj and uranium-Xj. The experimental method 
employed eliminated the effect of ^-rays from the observations, 
Three classes of rays were distinguished in the radiation emitted 
from uranium-X, and these were characterised by the following 
r^peotive values of the thickness of lead required to i^uce their 
initial activities by one-half : 9-6, 3-0, and 0-36 mm. Taken in 
coDjunction with the results of Richardson (A., 1914, ii, 160) the 
resets indicate that four types of y-rays are emitted by a mixture 
of uranium-Xi and uranium-Xj. Of these, the nuclear hard y-rays 
(9‘6 mm., 30 mm.) are associated with uranium-Xj entirely, whilst 
the remaining group of y-rays observed (0*36 mm.) and that observed 
by Richardson (half-absorption value 0-29 mm. aluminium) are 
associated entirely with uranium-X^ and constitute, respectively, 
the characteristic K- and L-Rontgen radiation, a conclusion which 
is in agreement with a deduction drawn by Meitner from previous 
work concerned with the analysis of the ^-radiation emitted by 
uranium-X {loc. cii.). J. S. G. T. 

Electrochemistry of Gases. S. C. Lind (Amer. PUdrochm, 
Soc, [advance copy], 1923, 61 — 69). — A theoretical paper in which 
as a result of kinetic studies of gas reactions under ionising con- 
ditions (a-radiation), the following new principles, which are sup- 
ported by recent electronic, evidence may be put forward. Gaseous 
ions tend to form additive products with neutral molecules, which 
complexes are the intermediate products of gaseous electrochemical 
reactions. As a deduction from the above, ions do not interact, 
nor do molecules or atoms otherwise activated interact. Their 
momentary concentrations are too low ; they react only with neutral 
or unactivated molecules. A low momentary concentration of an 
activated substance is capable of explaining the action of negative 
catalysts or inhibitors. Active ions may be destroyed by reverse 
action either in a uni- or multi-component system, without any 
effective chemical action resulting. This reversal may be preventeQ 
by a suitable acceptor. Free electrons will play a primary part 
in producing chemical reaction only in gaseous systems cont^ning 
at least one gas with affinity for electrons. Absence of such a ga^ 
will result in a reaction with a lower M/P ratio than when 
is fttesent. A secondary role is always played by electrons in 
restoring final electrical neutrality. J. F. S. 



GENIBAL AlTD PHYSICAL (JEIIMISTEY. 


iL677 


Elsctriciij in Flames. H. A. Wilson {Amer. Ekciroehm, 
8oe. (advance copy], 1923, 61 — 60). — theoretical paper in ^diich 
the present state of knowledge on the electrical properties of flames 
is reviewed. The electrical conductivity of salt vapours in flames 
ionic mohiliti^ in flames, the behaviour of flames in a magnetic 
field, the charge carried by the ions of salt vapours at high temper- 
atures, the electrical conductivity of flames for rapidly Stemating 
currents, and the thermodynamical theory of ionisation at h^ 
temperatures are considered. A bibliography of the subject is 
appended to the paper. J. F. S. 

Tlie Qtiinhydrone Electrode as a Comparison Electrode. 

Stig Vbibbl (T., 1923, 123, 2203—2207). 

Oxidation-Reduction. W. Mansfield Clabk {U,8. Pub, 
HiAUh jRep.f No. 823). — A theoretical treatment of oxidation, 
involving the measurement of oxidation potentials. J. F. S, 

Heat Losses and Chemical Action in the High-voltage, 
High-frequency Discharge through Air. Fa&binotok Danisis, 
Paul Kbbnb, and P. D. V. Manning {Amer. Electrochem, Soc., 
1923, 141 — 151. [Advance copy]), — Experiments with a high 
frequency corona discharge at about 100,000 volts indicate 
that of the energy supplied to the discharge chamber, about 
2% only was converted into chemical energy. This chemical 
eificieney is of the saihe order as that afforded by arc and other 
types of corona discharges in air. Short exposure to the dis- 
charge gave higher chemical efficiencies than long ones. The 
ratio of ozone to nitric acid produced by the dischaige varied 
from 2-4 to 16, according to the character of the discharge, an 
increase of nitric acid accompanying an increase of intensity of 
the pink streamers, whilst uniformity of the blue corona increased 
the proportion of ozone. J, S. G. T. 


Source of Trouble in Electrometric Measurements of 
Hydrogen-ion Concentration. W. T. Bovie and Walter S. 
Hughes {J. Amer. Chem. Soc., 1923, 46, 1904—190o).— It is 
pointed out that inaccuracies in the measurement of hydrogen-ion 
concentration may arise, which are due to the diffusion of mercuric 
chloride from the calomel electrode. This substance poisons the 
hydrogen electrode, slightly at first, but more as time goes on 
until eventually no trustworthy measurements can be made even 
with freshly platinised electrodes. A method of avoiding this error 
is described which can be used with a quadrant electrometer, which 
consists in closing the mouth of the c^omel electrode with a very 
thin-walled glass bulb which is inserted in the liquid and is suffi- 
ciently conducting when an electrometer is used but not when a 
galvanometer is employed. J. F. S. 


A Comparison of the Heating-curve and Quenching Methods 
of Melting-point Determinations. George W. Morey (J. 
WasJangton Acad, 8ci,, 1923, 13, 326-329) .--Comparison of the 
results obtained With sodiuin metasjUcAte shows that the melting 
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p<^t determined by tbe heating-curve method is ^»ut 2® k)\rer 
l^an tiiat obtained by the quenching method^ wMoh is probably 
the more correct. The Utter point lies on the sharply rising section 
of the heating curve just after the section that is flattened out 
p. J,S,CJ., 1923, Oct.] ^ A. R. P. 

The Calorific Value of Carbon Compounds. Dimitri 
Konovalov (T., 1923, 123, 2184^2202). 

The Density of Liquids below 0”. Jean Timmermans {Bull 
Soc, chim. 1923, 32, 299—306; cf. A., 1912, ii, 738).— The 
densities between 0® and the freezing points of ammonia, phosphimis 
trichloride, carbon disulphide, ethyl bromide, propionitrile, ethyl 
alcohol, and n-propyl alcohol are determined. It is shown that 
the scale of low temperatures adopted by the French is identical 
with that adopted in America, but is different from the German. 
The rule previously enunciated, /dcrtt.=«^crit.Mbe«j is confirmed. 

H. H. 

Metallic Cementation. H. Weiss {Ann. Chim., 1923, [is], 
19, 201^ — ^275). — ^The author has studied the interfacial penetration 
of copper with nine other metals under various conditions, and, 
although the results show considerable variation both with temper- 
ature and with the nature of the second metal, he was able to draw 
certain general conclusions as to the nature and mechanism of the 
action. [Cf. J.8.C.I., 1923, 982a.] H. J. E. 

Equilibrium of the Ternary System Bismuth-Tin-Zinc. 
Sheikh D. Muzafear (T,, 1923, 123, 2341—2352). 

The Kinetics of the Reaction between Ferrous Phosphate 
and Sulphur Dioxide in Phosphoric Acid Solution. Sydney 
Raymond Carter and John Alfred Valentine Butler (T,, 
1923, 123, 2370-23S0). 

Inversion of Sucrose by Saccharase. H. yon Eitleh 
and K. Myrback {Z. physiol. Chem., 1923, 129, 100 — 105).— The 
inversion of sucrose by purified saccharase is approximately 
unimolecular (cf. Kuhn, this vol, i, 401), the reaction constant at 
optimum pn showing only a very sliglit incTea.se with time. 
Michaelis’s constant, jtjtf~[23*75 log (J?H-L)/(i>-f A)-f32xO-305 
{B~D)j{lt-\~D)]lt, remains very constant both for purified sac- 
charase and for crude yeast extract. W. 0. K. 

Influence of Neutral Salts on the Temperature Coefficient 
of Reaction Velocity. F. 0. Rice and Willum Lemkin (J. 
Amer. Chem. Soc., 1923, 45, 1896— 1900).— The velocity of the 
reaction between iodine and acetone in the presence of nitric, 
hydrochloric, hydriodic, perchloric, benzenesulphonic, trichloro- 
acetic and naphthalene -2-sulphonic acids and also in the presence 
of normal salte of sodium, potassium, rubidium, lithium, and mag- 
nesium has been determined at 25® and 23°, and the temperature 
coefficient calculated for each case. It is shown that the temper- 
ature coefficient is the same for all strong acids, and it is unaffected 
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by the preseoc© of saltB of the acid. Ihe reactwai has a lotrer 
temperature coeflficient when catalysed by weak acids. If the 
acids are arranged in descending order of their strengths, this is 
also the order of diminishing temperature coefficients. When the 
reaction is catalysed by sulphuric acid, the presence of one of its 
salts diminishes the temperature coefficient considerably. This is 
probably true for all weak acids. Small quantities of about 0-01 Jf 
of salts of the alkali metals increase the velocity slightly. There 
is no indication of any diminution such as might be expected on 
the basis of the law oi mass action. J. F. S. 

Line Spectra and Atomic Structure. Niels Bohb {Ann. 
Phydkf 1923, [iv], 71, 228 — 288).“-Tbe quantum theory of the 
origin of spectral series, developed by the author, and the relation 
ol spectra to atomic structure are reviewed. J. S. G. T. 

An Explanation of the Theory of the Rotation of the Atomic 
Nucleus, ni. Herbert Henstock {Chem. News, 1923, 127, 
18—21). — ^The author^s theory (cf. this vol., ii, 477) is apphed to 
the conrideration of the structure of the oxides of the elements 
of groups I to IV of the periodic system. A double bond between 
a bivalent metal and oxygen may be formed by the juxtaposition 
of the faces of the respective cubic octets, the two nuclei being 
orientated perpendicularly to one another. In certain cases, for 
instance carbon monoxide, it is necessary to assume distortion of 
the octet. If the uncombined carbon atom has a tetrahedral 
form, in carbon monoxide it may have a semi-cubic, semi- tetra- 
hedral form. The absence of free lines of force in the combined 
carbon atom will then account for the stability of the compound. 
A distorted octet must be characteristic of those atoms which have 
few electrons in their outer layers. E. H. R. 

Structure of the Molecule. A, Pearsb Jekkin (Nafwre, 
1923, 112, 326). — The suggestion that both dynamic and static 
electrons take part in the formation of the molecule is applied to 
the cases of water and tartaric acid. A. A, E. 

A Static Model of the Hydrogen Molecule. H. Stanley 
Allen {Proc. Poij. Soc. Edin., 1922—1923, 43, 180— 196).— A 
model of the hydrogen molecule, based on the a^omption of the 
existence of the “quantum force,” postulated by 

Ungmuir [Physical liev.^ 1921, 18, 104), varying inversely as the 
cube of the distance, and of which the sign depends on the signs 
of the electrical charges involved, is described. The model pos- 
sesses many of the properties of the Bohr model of the hydrogen 
molecule, with the important difference that the electrons are at 
rest relatively to the hydrogen nuclei. Of the various possible 
electronic equilibrium configurations, the most stable is that in 
which the nuclei and electrons are situated at the comers of a 
square, the nuclei being at the extremities of one diagonal and 
the electrons at the ends of the other. The length of the diagonal 
is 0 871 A. and the moment of inertia of the molecule 6 261 X 10"*^ 
cg.8. unit. The work necessary for the complete disintegration 
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of the molecule corresponds witJii a pofential difierence 30*06 
Tolts. In the case of the charged hydrogen molecule with only 
one electron, the distance between the nuclei is 1*239 A., and the 
ionisation potential 17-34 volte. Calculated and expe^entel 
values of the ionisation potentials are in moderately good agree- 
ment. A possible configuration for the molecule of tnatomic 
hydrogen (Thomson, “ Rays of Positive Electricity,” 1921, 196), 
in which nuclei and electrons are disposed at alternate comers ^ 
a regular hexagon, is suggested. It is pointy oiR that a. static 
model of the hydrogen molecule accoi^ with me diamagnetic 
character of the element and with evidence derived from tad 
spectra. 

The Curves of the Periodic Law. W. M. Thornton (PAt/. 
Mag., 1923, [vi], 46, 442— 448).— The minor fluctuations exhibited 
by the graph associated with the presentation of the perio^c law, 
in which the densities of the elements are plotted as ordinates 
against the respective values of the atomic weights as abscissa, are 
discussed. It is shown that the main features of the curve can be 
represented by a fundamental wave-form in which the amplitude 
ai& period vary; it represents the periodic change in the con- 
figuration of the outer electrons in an atom under their own forces. 
Superposed on this fundamental, in order to reproduce the rninor 
fluctuations, is, after the manner employed in harmonic analysis, 
a smaller wave-form of double the frequency of the fundamental, 
the amplitude and phase of this second wave-form being chosen 
by inspection. It is shown that the physical and chemical prope^ea 
of the elements appear to depend as much on the minor periodicity 
as on the fundamental. This is exhibited by a series of curves in 
which ordinates represent the densities of the respective element 
and abscissae represent the projections of the major harmonic 
curve, referred to, on the vertical axis. Properties of the elements 
—density, radioactivity, stability, contraction, and expansion, 
ductility— are discussed in connexion with these curv^. 

J, S. G. T. 

Nature of Chemical Valency. W. Neenst {Z. angew. Ckm., 
1923, 36, 453-455).— The hydrogen atom is the only chemical 
substance of the structure of which we have up to the pre^nt 
obtained a satisfactory and definite picture, because only m tins 
case, that of two electricaUy charged units of mass, are the quantum 
enertry relationships understood. Pauli’s conception of the nyoro* 
cen molecule (A., 1922, ii, 703) as two hydrogen nuclei which may 
w considered as relatively at rest, around which a free ® ^ ^ 
vibrates round the surface of an elUpsoid of rotation, is considerea 
to be a conception of the nature of valency capable o* 
to aU chemical compounds, although, of course, our knowledge 
does not enable us to supply the details in other c^. Ine com 
. ception is extended to the case of the theoretically simp 
line structure— that of hydrogen atoms— and the resultant i 
exerted by the vibrating electrons are shown to be equivalent w 
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six sobeddiaiy Talencies arranged in space at right angles to one 
aiu>th0r. These yalenoies would not, however, exercise a con- 
tinuotw but a pulsating force, causing the positive nuclei to undergo 
vibrations of very small amplitude with relation to one ano^er, 
even at the absolute zero of temperature. 'Hie same conception 
can be applied to the molectiles in potassium chloride vapour, the 
molecule oeing held together by a free electron belonging to the 
potassium atom, travelling in an ellipsoidal path round the potassium 
and chlome atoms. The distinction between polar and non-polar 
valency is considered to be determined by the Iwhaviour of the 
free electron when the compound is decomposed. In the case of 
polar or dualistic compounds, the electron passes on decomposition 
to the other atom of the former compound and ionisation is the 
result. Ordinary crystals are c^es of non-polar valency, the 
binding electrons remain!^ with their original partners on dis- 
solution of partnership. Whether ionisation occurs or not will 
depend on the structure of the constellation of electrons associated 
with the atoms in question. These considerations apply only to 
matter in the neighbourhood of absolute zero of temperature. 
At higher temperatures, the matter is complicated by the super- 
position of heat vibrations on the simple vibrations here considered. 
The conception is also applicable to the conductivity of electricity 
through metals. H. C. R. 

Studies of Electrovalency. II. Co-ordinated Hydrogen. 

Thomas Mabtih Lowby and Heney Boegess (T., 1923, 123 , 
2111—2124). 

The Relationship of the Tautomeric Hydrogen Theory to 
the Theory of Induced Alternate Polarities. Feed Allsof 
and James Kenkee {T., 1923, 123, 2296—2315), 

Chelate Co-ordination. J. D. Main Smith {Chermlry and 
1923, 42, 847— 650).— A criticism of Lowry's views (this 
vol., ii, 565) that two types of co-ordination exist, centric and 
cyclic ; these two terms are not mutually exclusive, for all cyclic 
groups have centric atoms at their reacting ends. There is no 
need to modify the term “ chelate group ” until it has been proved 
that fundamentally different types of co-ordination exist. liwry's 
criticism merely directs attention afresh to the fact, insisted on 
by Werner, that differences in stability in co-ordination com- 
pounds are due to differences in intensity, but not in type, of 
co-ordination. Against Lowry’s view that ethylenediamine should 
not regarded as a chelate group, evidence is quoted to show 
that it is, on the contrary, a chelate group of maximum activity. 
Morgan’s idea of a chelate group is defined precisely as “ a link^ 
system of atoms which, in combination with another atom, com- 
pletes a cyclic system.” The resolution of the ferrous aa-dipyridyl 
complex is quo^ as evidence against Lowry’s statement that ring 
formation does not directly promote co-ordination, and the fact 
that aoc-diquinolyl does not form co-ordinated ferrous compounds 
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cpatradicts Lowry’s genoral oonclusion tkat the m a xin iu ni of 
stability should be reached in a six-atom ring containing three 
pairs oi conjugated atoms. The fact that no compounds, stable or 
unstable, are found in the case of «a-diquinolyl is proof that con- 
jugation external to the chelate group is not even a minor factor 
in co-ordination, All co-ordination compounds are held to be of 
the same (“ centric ”) type. F. A. M. 

Electron Theory ol Chemistry. Chants in Chemical 
Properties produced by the Substitution o! One Hement 
by Another, with Applications to Benzene Substitutions, 

(Sm) J. J. Thomson [Phil Mag,^ 1923, [vi], 46, 497 — 514).— The 
author investigates the nature of the change in and around the 
molecule, and the effect produced on the chemical properties of 
the molecule, by the substitution of a univalent atom or radicle 
for an atom of hydrogen whereby the number of electrons in the 
molecule is increased. It is shown that the electrical^ effect of 
such substitution may be represented by the introduction of an 
electric doublet at the hydrogen atom. The sign of the doublet 
depends on the nature of the radicle. In the case of radicles of 
type I, including Cl, Br, I, OH, NH^, CH^, each containing 7 electron 
forming an uncomplet^ octet, the positive end of the doublet will 
be directed towards the molecule with which the hydrogen is 
combined and its negative end away from it. In the case of the 
substitution of hydrogen by radicles of type II, including O.N.O, 
0H*C:0, H-C:0, and CN, each containing one electron in excess 
of the number required to form complete octets, the doublet will 
be directed in the opposite direction to that characterising type 1. 
The magnitude of the electrostatic moment introduc^ by the 
respective substitutions indicates that, in agr^ment with experi- 
mental results, the specific inductive capacities of water, and 
methyl, ethyl, and propyl alcohols, referred to the same number 
of molecules in the liquid state, should be approximately equal. 
Immediate deductions from the natures of the electric field pro- 
duced by the two types of substitutions referred to include the 
following. Where one carbon atom in a carbon compound has 
been halogenated, it is more likely to be still further halogena^ 
than a carbon atom associated with hydrogen atoms none of wmch 
have been replaced by halogen atoms. The same rule appli^ to 
the process of oxidation of an organic compound. The substi- 
tution of hydrogen by atoms and radicles of type I, e.flf., the substi- 
tution of two hydrogen atoms in methyl alcohol to form fomic 
acid, should increase the acidity of the compound. This is further 
illustrated by the relative acidities of mono-, di-, and to-chloro- 
acetic acids, where, however, a further factor involving the ^nod 
of existence of the acid in one or other of two phases is probably 
conctowi. In the case of carbon atoms connected, as m ethylene, 
by» a double bond, the substitution of a hydrogen atom by ^ 
atom of chlorine, etc,, results in polarisation of the double bona. 
It follows that additive compounds would be more 
with a compound such as CH 2 !CHC 1 than with one like bj* 
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In case of a series of carbon atoms occupying positions design- 
ated in succession, starting from one end of the chain, by &e 
numbers 1, 2, 3, 4, 5 . . when the substituent atom or radicle 
is of l^e I, the active carbons are those which are 1, 3, 5 . . . 
places from the atom where substitution took place, whilst when 
the substituent is of type II, the active carbon atoms are 2, 4, 6 . . » 
places. away from the substituent. This is illustrated by the case 
of substitution of hydrogen in benzene. Substituents which direct 
a second substituent into the ortho- and para-positions include 
Cl, Br, I, OH, and GHj (type I), whilst NO 2 , CO, OH, CN, 
HSO 3 (type II), as substituents, direct a second substituent into 
the meta-posirions. The high values of the respective specific 
inductive capacities of benzonitrile, nitrobenzene, and phenyl- 
acetonitrile are in accord with deductions from the theory. In 
the case of di-substituted benzenes, if both substituents belong to 
the same type, the specific inductive capacity will be least for the 
para- and greatest for the ortho-substitution, the value for the 
meta-substitution being unchanged. If the two substituents belong 
to different types, the specific inductive capacity will he greatest 
for the para- and least for the ortho -substitution. The author 
suggests that determinations of specific inductive capacities of 
di-substituted bodies might thus be employed in determining 
whether the second substituent enters into the ortho-, meta-, or 
para-position, J. S. G. T. 

The Geber Question. J. Euska {Chem. 1923, 47, 717— 
718). — Observations by an orientalist contributing to the study of 
works ascribed to Geber (cf. Darmstaedter, this vol., ii, 628). 

A. A. E. 

The Works of Geber. J, R. Partingtou {Chemistry and 
Industry, 1923, 790 — ^791). — Polemical against Lippmann (this 

vol.jii, 314 ; see also Psrtington, this vol., ii, 148, and Garmstaedter. 
this vol., ii, 628). A. A. E. 

Concerning Geber. Ch. M. Van Deventer {Chem, Week^ 
tkd, 1923, 20, 614— -615).— In view of the work of Holmyard and 
of Partington (this vol., ii, 148) the author withdraws his view that 
Geber wished to pass as an older and more famous Dscbabir, but 
suggests the former name may have been a pseudonym of a writer 
of the early fourteenth century. S. I. L. 

Eiriraction Apparatus lor Large Amounts of Liquids. 
EUrtwto Franzen {Z. physiol. Chem., 1923, 129, 307—308).— 
An electrically driven and electrically heated apparatus, which 
can be run continuously for months, and may have a capacity of 
more than 25 litres, is described with the aid of a diagram. 

W. 0. K. 
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Chemical Action and the Disappearance of Oas in the 
Eaectricai Dischai^e Tube. F. H. Newbian {Aim. Electro^ 
cfcm. 8oc, [advance copy], 1923, 43 — 49).— Hydrog^ and'nitrogen 
are absorb^ in the presence of different elements, deposited on the 
walls of the cathode of a discharse tube, when the discharge is 
passing. The elements which exhibit this effect most strongly are 
phosphorus, sulphur, iodine, sodium, potassium, and the alloys of 
sodium and potassium. The rate of disappearance of the gas is 
greatest with phosphorus, sulphur, and iodine, and the final pressure 
attained is a minimum with phosphorus and sulphur. There is a 
similar absorption of these two gases when they are ionised by 
a-rays from polonium. The disappearance of the gas is due to the 
production m chemical compounds (nitrides and hydrides). The 
formation in this manner of nitrides of sodium, potassium, mag- 
nesium, and tin, and the hydrides of sodium, potassium, and 
sulphur have been proved by chemical analysis of the products. 
The gas under the ionising effect becomes modified, assuming an 
active condition which consists probably of triatomic molecules. 

J. F.S. 

The Photochemical Decomposition of Chlorine Monoxide. 
Edmpnp John Bowen (T., 1923, 123, 2328 — 2330). 

Reaction between Bromine and Ammonium Salts and its 
Effect on the Precipitation of Manganese Dioxide. Stephkn 
G. Simpson [J. Amer. Chem. Soc., 1923, 45, 1883— 1890).— The 
effect of the presence of ammonium salts on the precipitation of 
manganese dioxide by bromine water following a baric acetate 
separation has been investigated, by determining the amounts of 
bromine used up in reactions with solutions of (a) ammonium 
sulphate, (6) manganous sulphate, (c) mixtures of the two, under 
varying degrees of initial acidity and in the presence of varying 
amounts of alkali acetate. The results show that each of the 
reactions is progressively retarded by an increase in the initial 
concentration of acid, and progressively accelerated hf an increase 
in the concentration of acetate present, and the effect is greater 
in the case of the manganese salt than in the corresponding case 
of the ammonium salt. In the absence of acid, ammonium-ion 
and manganous-ion are quantitatively oxidised by bromine water, 
but the amount of free bromine used up is slightly in excess of the 
amount theoretically necessary. The results can be explained by 
conrideiing the mass-action effect of the hydrogen-ion and of the 
acetate-ion on the equilibrium reaction between bromine and water, 
and assuming that the hypobromous acid formed oxidises the 
ammonium-ion and the manganous-ion more readily than does 
toomine and under existin g c onditiopB also decomposes slightly 
into oxygen and bromine. When ammonium and manganous salts 
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are present together in neutral sototion in the presence of acetate, 
the ammonium-ion is more readily oxidised by bromine water, 
and by its formation of hydrogen-ions retards the precipitation oi 
manganese dioxide. J. F. S. 

ThunderstormB and Ozone. Willum C. Reynolds {Ntdure, 
1923, 112 , 397).— Analyses of atmospheric air showed that there 
was no appreciable increase of the nitrogen peroxide content of 
the air during or after a thunderstorm, whUst the quantity of ozone 
was increased by two to seven times. A. A. E, 

The Ternary System, SulphinsSelenium-Tellurium. L.. 

Losana {Qazzetia, 1923, 53, i, 396 — 410).-— The author summarises 
and supplements previous results obtained with the three binary 
systems included in the ternary system sulphur-selenium-tellurium, 
and gives the results of his own thermal, dilatometric, and micro- 
graphic investigations of the ternary system. 

In the case of sulphur-selenium. Ringer (A., 1902, ii, 651) has 
shown that there is complete miscibility in the liquid, and partial 
solution in the solid, state, and that the compound SegS possibly 
exists within certain limits of temperature. For selenium-tellur- 
ium Fellini and Vio (A., 1906, ii, 663) found formation of mixed 
crystals, with no miscibility gap, throughout the whole extent of 
the system, bo that the two component elements are isomorphous. 

For sulphur^tellurium some disparity exists between the results 
of different investigators. The author’s thermal measurements 
conBnn the value, r9%, of tellurium given by Fellini (A,, 1909, 
ii, 726, 805) to the limit of complete miscibility, and show that 
the minimum on the liquid curve is about 6% of tellurium, with 
which the maximum eutectic arrest corresponds. With more 
than 97'6% of tellurium there is no trace of arrest and the end of 
the solidification is perceptible with moderate clearness ; Chikashig^’s , 
statement that mixed crystals are formed with 98—100% of tellur- 
ium (A., 1911, ii, 978) is thus confirmed. In its middle portion 
the curve agrees generally with the results of Chikashige and, 
especially, of Fellini. 

The ternary system exhibits formation of neither compounds 
nor ternary eutectics, but contains two zones of complete miscibility 
in which there exist mixed crystals of selenium and tellurium in 
sulphur and%iixed crystals of sulphur and tellurium in selenium. 
The formation of mixed sulphur-tellurium crystals is favoured by 
the presence of selenium, which causes solid solutions with high 
proportions of tellurium to be formed ; many of such solid solutions 
exhibit, however, the phenomenon of more or less rapid de -mixing. 
The first transformation point of sulphur is depressed considerably 
by selenium and teilurium separately and to a still greater extent 
by the two elements together. T. H. P. 

Production of Nitrogen Oxides and Ozone by High Voltage 
Sectric Dischai^s. Karl B. McEachron {Ainer. Electro- 
eta. >8cw, [advance copy], 1923, 71 — 86).— The production of 
mtne oxide and (^ne in tubes of various designs under various 
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nreasurea and electrical conditions has been inve^ated. It is 
ihown that the previous electrical history of the gas has^ mark^ 
effect on the character of the discharge and the products formed. 
Traces of the products of previous experiments, made m small 
tubes of the Siemens typo, modify the character of the di^harge 
and decrease the absorbable products. Increase of ouCTen^owing 
in the discharge increases the yield of both ozone and mtno acid 
up to a certain maximum, beyond which further increase m ci^nt 
d^reases the yields. With increase of pressure, the yields of 
ozone increase until a pressure near to that of the atmosphem « 
reached. At higher pressures, the yields m general dee^. With 
‘decreasing pressures, within the limits investigate, the yield of 
nitric acid increases with tubes ii^which simrkmg 000 ^ 8 , and 
decreases in tubes, like the rod tu Ain which spar^ does not 
occur. Increase in the rate of air All will m general mcm^ the 
yields of nitric acid up to a certain ihaSximum, the cn^al air flow 
rate being dependent on the tube used. Increased air ra^ nve 
increased yields of ozone which tend to become constant at higher 
rates Sparks passing through air cause a pressme mcrease much 
too rapid to be a heat effect. With an enclosed volume of an, a 
press™ decrease occurs at the instant the power is d^^ected, 
which is the pressure change due to ionisation notw by Harwell 
A tube of the rod type, if properly cooled, gives yields of ozone of 
sufficient magnitude, so that the tube becomes of importance as a 
commerciriozoniser. In air, the corona di^harge favours the 
BToduction of ozone, whilst sparks tend to produce osdes of mtro- 
gen Some exceptions may be found to this, as in Siemens tubes, 
where the yield of niiiogen pentoxide was at quite lar^, 

and yet the discharge consisted of a fine glow only. A combination 
of s:^k8 and corona prepuces the higher oxides which are d^nable 
from the absorption point of view. 

The Slow Oxidation of Phosphorus. Elizabeth Gilchrist 
(Proc. Boy. 8oc. Edin., 1922-1923, 43, 197-2 15). -Visible glow 
is emitted from phosphorus during oxidation only when the action 
occurs at a certain minimum rate, and is probably attributable 
to the oxidation of phosphorus trioxide, which must occur at » 
considerably slower rate than the oxidation of ptophom to 
phosphorus trioxide preceding this action. The 
chiefly in the gas phase, and may be steady, fluctuating, or inter- 
mittent. The rate of the reaction mereases with rm of tem- 
perature, and at partial pressures of oxygen of about one atmo_ 
Kre the rate is diminished with increase oxygen and 

may be slowed below the glowing point. The presence of won 
in oxygen greatly increases the glow, but the glow is not under 
ordiS^ cofditioL attributable to ozone pr^uced “ 

A trace of moisture seems necessary to start the reaction, b _ 
pressure of water vapour increases, the rate attaiM » , 

value and thereafter falls. Gases and vapours capable 
ing natively-charged carboii molecules, e.g., L J 

« eSe, areWtive catalysts towards the reaction, whilst ether., 
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hioluding ammonia and methyl alcohol, are promoters of the 
reaction. J. S. G. T. 

The Reaction between Phosphorous Acid and Iodine. 
Alec Duncan Mitchell (T., 1923, 123, 2241—2254). 

Action of Potassium Carbonate on Lead Glass. H. Dboop 
Richmond {Andyst, 1923, 48, 260— 262).— When stored in lead 
glass bottles, potassium carMnate may become contaminated with 
considerable quantities of lead and arsenic derived from the glass. 
This action of the salt on the glass is relatively rapid if moisture is 
admitted to the bottle owing to a defective stopper. W. P. S. 

Correction to the Freezing-point Diagram of Lead-Sodium 

Alloys. G. Calingaert W. J. Boesch {J. Amer. Chem. 8oc., 
1923, 4S, 1901— 1904).— thermal data obtained by the authors 
for le»d-»o^um alloys (6® atomic % of sodium) differed appreci- 
ably from Mathewson’s Suits {A., 1906, ii, 666); consequently 
they haveldetermined the freezing-point data for alloys between 
50 and TS atomic % of sodium. It is shown that the pure com- 
pound separating from alloys of lead and sodium, the composition 
of which is between 58-8 and 76-6 atomic % of sodium, is NagPbg, 
this compound forming solid solutions with both NaPb and Na 4 Pb. 
Alloys containing 58-8 to 71*4 atomic % of sodium rearrange at 182^ 
on cooling, the compound NagPb^ disappears and a new compound, 
Ka^Pb, is formed. The complete diagram of lead-sodium alloys is 
given collected for the above results. J. F. S. 

The Crystal Structure of Sodium Chlorate. Wilhelm 
Kiby (Z. Physik, 1923, 7, 213— 250).— The work of Kolkmeijer, 
Bijvoet, and Karssen (A., 1921, ii, 200) and of Dickinson and 
Goodhue (A., 1922, ii, 145) on the determination of the crystal 
structure of sodium chlorate by Bragg’s method of X-ray crystal 
analysis is briefly reviewed. Wulff (Z. Kry & t.y 1922, 57, 190) 
employing Laue’s method of analysis, calculated values of the 
parameters differing considerably from those found by the previous 
observers. The present paper contains the mathematical analysis 
of a method whereby the crystallographic parameter of a crystal 
of sodium chlorate are determined from a consideration of the 
distribution of intensities in the X-radiation diffracted in various 
directions* by the crystal, as evidenced by the intensities of the 
photographic point images contained in the appropriate Laue X-ray 
diagram. In the case of a crystal of sodium chlorate, such a dia- 
gram contains 51 points in each quadrant. Employing the method 
of combination suggested by Schiebold, sixteen only of these points 
are required in the analysis. The following assumptions amongst 
others are made in the analysis : that the structure is close-pack^ ; 
the oxygen atoms in the crystal structure lie each in contact with 
the appropriate chlorine atom and the two nearest sodium atoms 
and each lies in the plane defined by these three atoms; each 
chlorine atom is at an equal distance from each of the corresponding 
two sodium atoms referred to. With these assumptions, it is shown 
that the values (d the parameters a, 6, p, q, and r referring, respect- 
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ively^ ^ the co-prdinates of a sodiuih atonj, a cUhriiie atom, and 
the three oxygen atoms in a molecule of s^itun chlorate, which 
enaHe the positions of all atoms within the struotoe to be cab 
culated are a, 0*071 ; 6, 0*429 ; p, 0*301 ; q, 0*473 ; r, 0*690. The 
v^ues are in close agreement with those deuced from the work of 
Dictoson and Goodhue referred to. J. S. G. T. 

InM Properties of Ammonium Nitrate. VI. The Re- 
ciprocal Salt Pair Ammonium Nitrate and Potassium Sul- 
phate. Edgar Philip Perman and William John Howells 
(T., 1923, 123, 2128—2134). 

The Difiosion of Oxygen through Silver. Leo Spencer 
(T., 1923, 123, 2124^2128). 

% 

The Crystalline Structures of Sil%r Iodide. E. B. Wilsey 
{Phil. Mag.j 1923, [vi], 46, 487 — 496^— Employing the powder- 
method of X-ray crystal analysis, the author has determined aa 
follows the lattice structure, length of side of the elementary struc- 
ture, and distance apart of the nearest atomic centres in the cases 
of the respective silver halides and metallic silver : — silver chloride ; 
simple cubic of the sodium chloride type, 6*540, 2*770 A.; silver 
bromide : simple cubic of the sodium chloride type, 5*768, 2*884 A. ; 
silver iodide : diamond cubic of the zinc sulphide type, 6*493, 
2*812 A. ; and hexagonal of the zinc oxide tjpe, 4*693, 2*813 A,; 
metallic silver : face-centred cubic, 4*078, 2*884 A. Most of the 
saMles of silver iodide examined showed predominance of the 
heiSgonai structure. In some cases the cubic structure alone was 
evident, whilst all samples exhibited this to some extent. The 
axial ratio of the hexagonal structure in the case of silver was 
found to be 1*633 ±0*008. J. S. G. T. 

The Preparation of Barium Alloys. V. M. Goldschmidt 
{Norg. Oed. Vndersokelse, Statens Paasiafkomite Publication ^ 1922, 
No. 7). — AUoys of barium with lead have been prepared by the 
electrolysis of fused barium chloride (8 parts), potassium chloride 
(5 parts), and sodium chloride (3 parts) in a cell with a carbon 
anode and molten lead as the cathode. The preparation of an 
alloy containing 10% of barium requires a temperature of 600— 
650°, using 4 — 6 volts, with electr(^es 1 — 1*5 cm, apart, and a 
cuirent density not exceeding 3 amperes/cm.^ at the anode and 
1 ampere/cm.^ at the cathode. Alloys have been prepared con- 
taining 18% of barium and less than 1% of sodium; alloys with 
zinc and tin, of low barium content, have also been obtained. 

Chemical Abstracts, 

Reduction of some Rarer Metal Chlorides by Sodium. 

M. A. Hunter and A. Jones {Amer. Ekctrochem. Soc. [advance 
copy], 1923, 35 — 41). — ^The anhydrous chlorides of glucinum, chrom- 
ium, uranium, vanadium, and zirconium when heated with sodium in 
a closed steel bomb are reduced to the metal, which is generally 
comparatively pure and in the form of small pellets. In the case 
of glucinum the beads contained 99*6% of metal, d 1*793, m. p. 
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in hydrogen 1370®. The metid could not be completely burnt in 
air; it is readily sduble in hydrochloric acid, but is not attacked 
by cold concentrated nitric acid, With chromium, the product 
was 99*86% pure, d 6*29— 6*40; it is unattacked by cold hydro- 
chloric or sulphuric acid, but is readily attacked by either acid 
when heated. It is unattacked by nitric acid. In the case of 
uranium, powdered metal of 99% purity was obtained which 
oxidised slowly in the air. Similarly, vanadium was obtained as 
a powder of d 5*97. Zirconium gave a yield of 76% of powdered 
metal of 93*2% purity, d 5*29. J. F. S. 


A Double Salt of Magnesium Chloride and Carbonate. 

Tstjnbkiohi NiSHmtTRA {Rikwagahi Kenhyujo Ihd^ 1923, 2, 63 — 
65). — The double salt, MgCljjMgCOsjBHgO, was prepared by passing 
carbon dioxide into a mixture obtained by adding calculated 
amounts of magn^um chloride and carbonate to 27*5% or more 
concentrated solution of magnesium chloride. The double salt is 
decomposed at once by water, but is stable towards absolute 
alcohol. The salt purified with absolute alcohol and dried at 40® 
has r679. Part of the water of crystallisation is lost at 50 — 
60° ; at 100® the salt has the composition MgCl 2 , 3 MgC 03 , 7 H 20 . A 
similar double salt is not formed with calcium chloride and 
carbonate. K. K. 


Separation of Common Lead into Fractions of Different 
Density. R. H. Atkinson [Nature, 1923, 112, 282),— Fractional 
crystallisation of lead, followed by purification, yielded samples 
having d ll*345i0’005 and ll'313ib0*005, respectively. It was 
o\)served that lead which has solidified slowly is not homogeneous 
as regards density, the portions which solidify first being the denser. 

A, A. E. 


Comparison between Dilatation and Thermal Curves. 
L. Losana [Oazzelta, 1923, 53, i, 393—395). — The author has 
applied the dilatometer describe by Montemartini and Losana 
(this voL, ii, 373) to the study of the changes occurring during the 
cooling of pure tin and of tin-lead, tin-lead-cadmium-bismuth, 
and lead-bismuth alloys and finds that, for temperatures up to 
400°, the singular points are indicated as clearly as by the ordinary 
cooling or heating curves. For higher temperatures, a suitable 
liquid with the necessary continuity in thermal dilatation is lacking. 

T. H. P. 

Complex Formation in Lead Nitrate Solutions. I. The 
Ternary Systems Lead Nitrate-Sodium Nitrate-Water, and 
Lead Nitrate-Potassium Nitrate-Water. Samuel Glasstonb 
and Hakold Nicholas Saunders {T,, 1923, 123, 2134—2140). 

Rare Earth Elements in Triple Nitrites. V, Guttica and 
and F, Gallo {QazzeUa, 1923, 53, i, 374 — 379 ; cf . this vol., ii, 497). 
— Cobalt, nickel, and copper form triple nitrites in which the other 
metals are an alkali metal and a metal of the cerium or yttrium 
group. In the cerium compounds now described, the cerous 
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nitrite exhibits the normal composition, Ge(NOj) 3 , which w not 
that the isolated salt itself. Since, also, the normal nitntes of 
cobalt, nickel, and copper are not known, the following triple 
nitrites must be considered as true complex compounds. 

ICo(N0-)2,Ce{N02)3.5KN0a forms a ^een powder and is de. 
bomposed by water, yielding cerous nitrite and potassium cobalt 
osmiitrite. 2Co(N02)2,Ce(N02)3,5RbN0a, which is also gr^n and 
2Co{N02)2,Ce{N02)5,5TlN02, which is dwp brown, behave similarly 
towards water. These compounds, which are slowly attacM by 
cold, dilute acids, yielding ^Co(N 02 )fi, may be represented by the 

1 / 1 Ir* /Ain ^ Ce(La,Pr,Nd,y) 

general formula, K(Rb,Tl )5 

As has been found in other cases, the following compounds, con- 
taining nickel or copper in place of cobalt, exhibit no general 
formula. 3Ce{N02)3,5Ni(N02)2,13lO^0a forms a flesh-red powder; 
2Ce(N02)o,6Ni(N02)2,7TlN02 (cf. this vol.. ii, 77) has a pale chest- 
nut colour; 3Ce(N0o)3,4Cu(N02)2,15NH,N0a forms a black, crystal- 
line precipitate, readily soluble in water to a green solution, remains 
unaltered for some time in a desiccator, but decomposes 
with evolution of nitrous fumes; Ce(N0^)3,4Cu(N02)2)12K^02 is 
similar in appearance to, but more stable in the air than, the pre- 
ceding compound; Ce(N02)3,3Cu(N02)j,5TlN0, is the most steble 
of these copper complexes. T, n. F. 

Some Properties of Electrolytic Manganese. Alan NEAyros 
Campbell {T„ 1923, 123, 2323—2327). 

The Reaction between Perrons Phosphate and Sulphur 
Dioxide in Phosphoric Acid Solution ; the Nature of the 
Decomposition Products. Sydney Raymond Carter and 
John Alfred Valentine Bdtler (T., 1923, 123, 2380—2384). 

The System Ferric Oxide-Phosphoric Acid-Water. A 
New Phosphate. Sydney Raymond Carter and Norman 
Holt Hartshoene (T., 1923, 123, 2223 — 2233). 

Electrolytic Reduction of Molybdic Acid Solutions. F. 

Poeester and E. Fricke {Z. Ckem., 1923, 36, 458-^60).— 
The electrolytic reduction of molybdic acid solutions to the qumque- 
valent stage and the preparations of compounds of the typ 
(MoOClOMo, where M is an alkali metal or ammonia, is descnb^. 
Amalgamated lead anodes were replaced by platiiused platinum irae 
netting, as the lead was found to go into solution, ^e solution 
can also be reduced to the tervalent stage by suitable choice of acid 
concentration and current density. The properties of complex 
salts of the type IMoClg.HsOlMa and [MoClglM, are descnbed. 
The salt [MoBr5,^0](NH4)2 was also prepared. Attempts to 
prepare the alums and complex oxalates of molybdenum, rubidium, 
and caesium were unsuccessful. Only the tervalent elements o 
lower atomic weight {Ti, V, Cr, Mn, fe, Co) in this borizontel row of 
the periodic system appear to form easily crystalliMble complex 
salts with bivalent anions, whereas the elements of bgher atomic 
wight also give well crystallised complex salts with umvaiem 
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ani^. The existeuqe the red saltS) (MoCl^)M 3 and 
indicates that in the reddieh-brown solutions of terndent 
molybdenum an e<iuilibrium exists between the tervalent kations 
and the complex ions, (MoCij.l^O)" and [Mo(]^0),]’", respectively. 
Oonsideratmns of static potential lead to similar conclusions. <1^0 
confirmation was obtain^ of Chilesotti’s hypothesis of an incipient 
reduction of tervalent to bivalent molybdenum taldng place (A., X906, 
ii, 263, 365). The presence of the ions MoGj"', (MoClgj^^O)", 
and [Mo,(iLO)j]"* is held to account for the increased reducing 
power of the green tervalent molybdenum solution. The fact 
that solutions of molybdic acid in dilute hydrochloric acid can only 
be reduced to the quinquevalent stage, whilst solutions in more 
concentrated hydrochloric acid can be reduced electrolytically to 
the tervalent stage, is explained by assuming that the next stage to 
quinquevalent molybdenum is Mo‘'*-ions, which in the presence of a 
high concentration of Cr-ions immediately form complex ions and 
the static potential of the solution is reduced below that necessary 
for the generation of hydrogen from platinised platinum electrode. 
If the concentration of chloride-ions is low, however, comparatively 
few complex ions are formed, and the static potential of the solution 
remains nigher than that necessary for the evolution of hydrogen. 
If polished platinum electrodes are used, however, owing to the 
much higher potential necessary for the evolution of hydrogen, the 
tervalent stage can be reached even in dilute hydrochloric acid 
solution. The electrolytic reduction of molybdenum shows changes 
of potential parallel with those occurring in vanadium and titanium 
solutions under similar conditions. H, C. R. 

Normal Thorium Molybdate, Th(Mo 04 ) 2 . Feeritocio Zam- 
BONiNi {AUi B. Accad. Lince% 1923, [v], 32, i, 518 — 524 ; cf. A., 
1916, ii, 249 ). — Thorium molybdate, Th{Mo 04 ) 2 , obtained by fusing 
partly dehydrated thorium chloride with excess of anhydrous 
sodium molybdate, forms tetragonal crystals, a : c = 1 : 0-73565, 
4-92, which exhibit mutual miscibility in the solid state with 
cerous molybdate. The properties of the thorium salt are compared 
with those of other molybdates. The fact that thorium and 
cerium may replace one another isomorphically in such simple 
compounds as their normal molybdates supports the view that the 
element observed by Dauvillier in the mixture of rare earths 
containing Urbain’s original celtium is identical with that 
encountered some months subsequently by Coster and Hevesy in 
certain zirconiferous minerals. T. H. P. 

Bismuth Tetroxide Prepared from Sodium Bismuthate. 
C. E. CoEFiELD and Elsie Woodward {Pharm. J., 1923, 111 , 
80— 82).— Attempts to prepare bismuthic acid and bismuth pent- 
oxide by decomposing scxlium bismuthate with nitric acid, imder the 
most favourable conditions, were unsuccessful. If formed at 
all, th^ compounds appeal to be unstable and decomposed 
immediately into the tetroxide with loss of oxygen. The authors 
have obtained a hydrated tetroxide containing between IHjO and 
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2ILO, but this could not 'be reduo^ tof lE fi without eimultoeous 
W of oxygen. W. 

Celtimn or Hafnimn ? {GJiemistry arid Musiiy, 192^, 42, 
784__788).— A review of the facts concerned in the controversy 
regarding' priority of nomenclature of the element of atomic 
number 72. On the evidence so far published, it is ^h®hi that 
Urbain’s claim to priority of discovery and to the name celtium ’’ 
should be admitted. 

TTafniiiTn oT Celtium ? Bohuslav Brauner (Chmistry and 
Industryy im, 42, 884— 885).— Polemical in support of Urbain's 
celtium. Attention is direct^ to the significance of the spectrO' 
graphic observations of Exner and Hatschek in 1911. A. A. E. 


Mineralogieal Chemistry. 


Chemical Relations between Humic Substances and Cod. 
Maurice Ptettre [Compt. rend,, 1923, 177, 486 — 488; cf. M., 
139)._Extraction of Brazilian, American, or Elsecar coals wth 
boiling pyridine, and subsequent evaporation of the solvent, gives 
a residue which on extraction with alcohol-ether mixtures afiords 
an insoluble, humus-hke substance (nitrogen content 2*25 — 2-50%), 
and a soluble, bro^vn resin. The latter may be separated, by 
extraction with alkalis, into acidic and tarry substances. 

Cardiff coal gives no appreciable pyridine extract, and is therefore 
to be regared as a completely mature coal. On treatment with 
nitric acid [d 1-40), it affords a highly combustible nitrated product, 
which, after reduction in presence of alkali, gives a black substance 
(nitrogen content about 4-45%) possessing most of the properti^ 
of humus. This suggests a common origin for humus, peat, and 
coal. E.E.T. 

Japanese Bdinerals containii)^ Rarer Elements. V. 
lysis of Beryl from Ishikawa, Ishikawa Province. Taku 
Uyebiuba {J. Chem. Soc. Japan, 1923, 44, 296 — 302). — The analysis 
of beryl produced in Ishikawa, Ishikawa Province, opaque, sbghtly 
green crystals, d 2'8, gave the following results : 

Alkali (as Loss by 

SiO,. GIO. Fc^Oj. A1,0,. CaO. MgO. Na,0). heating. Total. 

49-60 19-31 0-11 24-09 0-79 0-14 3-65 2-91 100-50 

By spectrum analysis silicon, glucinum, iron, aluminium, calcium, 
magnesium, scandium, and sodium, but not chromium were detected. 
Tha formula 4 G 10 ,Al 203 , 4 Si 02 and a constitutional formula, are 
proposed ; in the latter, one molecule of siHcic acid is express^ as 
ortho-acid. In the present case, Copaux’s method (A., l^i^ 
192) was useless for riie estimation of glucinum. -h- 
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Clays. 1 . The iUidic Reaction of Japanese Acid Clim. 

Tsu^uji Okazawa {Rihwagaku Kmkyujo IhS, 1923, 2, 18^221). 

When treated Trith a neutral salt solution, Japanese acid clay gives 
an acidic reaction to the solution, a phenomenon which K. Kobayashi 
(“ Japanese Acid Clay,” Tokyo, 1922 ; J, Ckem. Ird. Japan, 1923, 
26, 289) has attributed to its large adsorptive action, but the author 
has put forward a different explanation. Clays may 1 ^ classified 
into three kinds according to their reactivity with salt solutions and 
acids . The first group ^ves no dissolved part by treatment with salt 
solutions and only a sUght amount with strong acids; the second 
yields none by the salt solution, but a large quantity by the acid; 
and the third, which includes Japanese acid clay, gives a large 
amount by both the solutions. When treated with salt solutions, 
clay particles absorb positive radicles, aluminium being dissolved 
as the corresponding salt, e.y., R;A1*0H + hML = RMc 4- 
AlCla'OH, and AlC^OH + 2 H 2 O == Al(OH )3 + 2 Ha This re- 
action is therefore attribute partly to adsorption, but mainly to 
double decomposition, and the acidity is governed by the salt used, 
adsorptive and reactive affinities of the clay, stability of the reaction 
product, reaction velocity, etc. 

The aciffity is therefore not definitely determined by titrating 
with alkali solution, and reaction will be as follows (when a chloride 
is used as a salt): AlCL'O:^ 2 H 2 O = Al{OH)g 4- 2 Ha * 
or A1C4 4- SHgO ^ 3HC1 + AJ(OH) 3 ; AlCL-OH 4 - 2NaOH = 
A 1 ( 0 H )3 4 - 2NaCl ; or AICI 3 + 3NaOH — Al(OH )3 4 - SNaQ. Alu- 
minium hydroxide thus produced will further react with alkali. 

When the clay is bum^ the so-called acidity is decreased and 
almost completely removed in one hour at 700—800'’. By the 
action of heat the state of molecular aggregation will be changed and 
the aluminium oxide in the clay will not be dissolved by salt solutions. 
But a reverse relation exists between the temperature of burning 
and the quantity of aluminium oxide dissolved by acids ; the 
quantity dissolved attains a maximum value at about 700 — 800°, 
and decreases rapidly above 900°. K. K. 

Oxydase Reaction of Japanese Acid Clay, Fuller’s Earth, 
and Florida Earth. Kyuhei Kobayashi and Ken-ichi Yama- 
moto (J. Ckem, Ind. Japan, 1923, 26, 289 — 296). — Japanese acid 
clays, fuller s earth, and Florida earth, but not kaolin, kieselguhr, 
or volcamc ash, give the oxydase reaction with an alcoholic solution 
of guaiacum, and with otlier substances. It is supposed that the 
so-called Helmholtz double layer is formed around the surface of the 
clay when suspended in water and that it absorbs hydroxyl-ions, 
uydrogen-iona being liberated near the surface. The hydroxyl-ions 
thus absorbed combine directly, liberating one atom of oxygen and 
forming water. ^ This active atom of oxygen may act on oxidisable 
reagents and give the oxydase reaction. K. K. 
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Analytioal Chemistry* 


A New Colorimeter havii^ Perfectly Symmetrical Light 
Distribution, K. Burker {Z. angew, Chem., 1923, 36, 427— 
429).— Two parallel beams of light pass upwards through eq^ual and 
variable thicknesses of, respectively, pure solvent and the coloured 
solution under examination, and then through 10 mm. of standard 
colour solution and pure solvent, respectively. They are brought 
together by means of an Albrecht-Hiifner hexagonal lens and appear 
in the eyepiece of the instrument as two semicircular fields 
separated by a narrow boundary line. [Cf , 1923, Oct.] 

W. T. K. B, 

[Use of] the Gooch Crucible. Archibald Craig {Ckem. 
Age [.N^.y.], 1923,31, 31— 32).— The importance of rapidly filtering 
asbestos is emphasised. A modified form of bell-jar for filtering 
directly into a beaker is described . To enable a pencil to be used for 
marking crucibles, the surface of the porcelain is roughened by 
application of a paste of barium sulphate and hydrofluoric acid. 
For calculating results of gravimetric analyses, an empirical factor, 
dependent on the conditions, of the estimation, should be used 
instead of the theoretical factor. Chemical Abstracts. 

A New Explosion Pipette. K. Tiddy {Gas Worldj 1923, 79, 
187).— A modification of the Hempel explosion pipette employed 
in gas analysis, which eliminates leakage of gas under the pressure 
developed by the explosion, and is more robust than the customary 
form, is described. In this, the U-shaped exit tube connected by a 
rubbCT joint with the capillary of the measuring vessel is replaced 
by a straight capillary tube and stop-cock. The device can be 
readily incorporated in a gas analysis apparatus of the Orsat type. 

J. S, G. T. 

Carhinols as Indicators. L. Karczao and R. Bond {Biockm. 
Z., 1923, 139, 342 — 344). — The colourless carhinols of certain 
triphenylmethane dyes {e.g.,' red-violet, fuchsin-S, water-blue) 
may be utilised as indicators,* since on the addition of acid they 
are immediately converted into the coloured ammonium bases. The 
carhinols were obtained by decolorising solutions of the dyestuffs 
with stick charcoal, and by using these with buSer solutions according 
to Sorensen’s method it was found that water-blue has a range from 
Ph 511 to 6*2, the colour development being instantaneous at the 
higher hydrc^n-ion concentration and requiring from ten to fifteen 
minutes at the lower value. Fuchsin-S showed a similar but more 
rapid change over a range from pu 5*2 to 6*6. J- 

T}ie Colorimetric Estimation of Hydrogen-ion Con- 
centration by the Method of Michaelis, with One Colour 
Indicators, using Inorganic Comparison Solutions. I. 
KotTHOiT (Pham. WeehiM, 1923, 60, 949— 966).— In view of the 
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application of the method of Michaelis tuid bis co-workers (A., 1021 1 
ii, 66; Biochem. Z., 1921, 109 , 307) to the examination of urine, 
drinking-water, and other biologically important liquids, a critical 
examination hM been made of his results. JThe low buffer capacity 
of bis solutions renders the accuracy of his figures questionable, and 
the necessity of preparing for each series of determinations a great 
number of comparison solutions of the indicators makes his method 
cumbrous. The constants of the indicators have now been re- 
determined, using the buffer mixture solutions of Clark, which have 
also been checked potentiometrically. , 

The indicators 2 ; 4-, 2 ; 5-, and 2 : 6-dinitrophenol, m- andp-niteo- 
phenol, and salicyl-yellow have thus been examined, and the 
constants with their temperature coefficients now determined show 
good agreement with those given by Michaelis, except in the case 
of p-nitrophenol, for which pn = 7 '04, a value considerably below 
the figures given in the literature. 

In place of the alkaline solutions of the indicators themselves, 
solutions of potassium chromate (for 2 : 4'dmitrophenol and p-nitro- 
phenol) and dichromate (2 : 5-dinitrophenol, m-nitrophenol, and 
salicyl yellow) and mixtures of the two (2 ; 6-dinitrophenoI) may 
be more conveniently employed as comparison solutions, and details 
are given of the concentrations and quantities corresponding with 
the colour of definite indicator solutions. S. I. L. 

Estimation of Total Sulphur in Biological Material. Mabel 
Stockholm and Fred C. Koch (J. Amer. Chem. Soc,, 1923, 45 , 
1953 — 1969). — ^The dry fusion method for the estimation of sulphur 
in organic material tends to give low and irregular results when 
properly corrected for blanks; this is due to loss of reduced 
sulphur by volatilisation during the heating of the dry mixture, 
the loss being greater the more rapidly the temperature is increased 
{cf. Barlow, A., 1904, ii, 82). It is found that the following procedure 
gives the calculated value for cystine, and uniform results, usually 
higher than by the fusion method, with different biological materials 
containing organically combined sulphur. 0*5 — 2 G, of material 
and 10 c.c. of 25% sodium hydroxide solution are slowly evaporated 
on the steam -bath until almost d^; 5 c.c. of 30% hydrogen 
peroxide solution are then very gradfally added, the heating being 
meanwhile continued. The partly oxidised material is now acidified 
by means of nitric acid, and concentrated more rapidly until 
crystallisation commences. The boiling solution is oxidised by 
the gradual addition of 10 c.c. of fuming nitric acid and 40 — 60 drops 
of bromine. In the analysis of lipin materials, e.j., nerve-tissue or 
egg-yolk, the treatment with nitric acid and bromine is prolonged 
during twenty-four* hours. The solution is evaporated almost 
to dryness, w'ater is added, and the evaporation repeated, to remove 
most of the nitric acid. The aqueous solution, filtered if necessary, 
is neutralised by means of sodium hydroxide, diluted to about 600 
C.C., and aeidified by means of 10 c.c. of concentrated hydrochloric 
8^id. The sulphate is estimated in the usual way, after the 
addition of 10 c.o. of O' 1 ^-sulphuric acid. This addition of a 
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standard quantity of sulphuric acid in estimations of sulphate, 
including blanks, is recommended, because in this way the^m^ete 
precipitation of small trac^ of sulphate is promoted. ' W. S. N. 

Detection of Nitrites by RodiUon’s Test. HAns H|0xee 
(Chm. Zig.y 1923, 47, 701).— Lefimann’s failure to obtain wn^nt 
results in Rodillon’s test for nitrites in water {thw vol, ii, 37) was 
due to his use of hot sulphuric acid for dissolving the resorbinol 
Mwier. J, Pharm., 1923, 95, 110). If the cold acid is used and the 
reagent freshly prepared for each test trustworthy results are 
always obtained ; on keeping, the solution slowly deposits cr^tela 
and is then useless. The following modification of the original 
method is recommended : 0*4 g. of resorcinol is shaken with 6 c.c. 
of cold, concentrated sulphuric acid and 1 c.c. of this solution is 
carefully poured below the surface of 5 c.c. of the water to be tested. 
At the interface between the liquids a green, violet, or blue colour 
appears, according to the concentration of the nitrite. The i^gent 
crystallises after eight hours ; for further use, a few drops of water 
are added and the whole is warmed until the crystals dissolve, and 
then cooled. A. R. P. 


Estimation of Phosphorus in Light Aluminium Alloys. 

L. LosAifAand C. E. Rossi {Annali Chim. Appl, 1923, 13, 200—204). 
—The estimation of sulphur or phosphorus in aluminium alloys 
containing 1% of either copper or tin should be effected by the 
oxidation method and not by treating the metal with hydrochloric 
acid and estimating the hydrogen sulphide or phosphide hbera^; 
zinc, however, does not interfere with the latter method . T, H . P . 

The Micro-estimation of Phosphoric Acid. Richard Kuhn 
(Z. phyM. Chem., 1923, 129, 64— 79).— The micro-estimation of 
phosphoric acid is best carried out gravimetricaliy by weighing the 
precipitate obtained on precipitation with ammomum molybdate. 
The alkalimetric titration is not satisfactory except with vety small 
quantities of material. Separation of ar^nic from phosphorus la 
best carried out by distillation of the arsenic in a stream of hydrogen 
chloride. The phosphorus is then estimated either gravimetncaUy 
or, if there is less than 0*04 mg., nephelometrically (cf. Klemmaim, 
Biochem, 2„ 1919, 99, 115, 15Q). W. O.h. 


Chemistry of the Reinsch Test for Arsenic and iUti- 
mony and its Eictension to Bismuth. B. S. Evans {Analyst, 
1923 48, 357— 367).~The tests were carried out by com- 
paring the colour of the film deposited on a cloned and 
polished surface of electrolytic copper suspended in the solution 
to be tested by means of a glass stirrup, with a 
arsenic or copper-antimony alloy similarly suspended in the same 
beaker, but enclosed in a smaller interior beaker contammg distuiea 
water. The time taken for the electrolytic copper surface to 
the same appearance as the standard alloy under different condi i 
as regards concentrations of sodium chloride, sulphuric 
antimony, or bismuth, and cupric-ions was noted. • 

testej ft 70 : 60 .copper-arsenic alloy polished and etched With hi 
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acid (d l"2) was used, and a 60 : 50 copper-antimony alloy, 
similarly treated, was us^ for the antimony tests. For the Insmuth 
tests, a 90 ; 10 copper-arsenic alloy, polished but not etched, was 
employ. The iWlts of varymg me factors mentioned above 
one at a time are given in a series of tables. Increase of sodium 
chloride concentration increases the rate of formation of the standard 
film markedly in the case of arsenic and antimony, less so in the 
case of bismuth. Increase of sulphuric acid concentration also 
increases the rate of formation of the film, but in all three tests 
there is a certain concentration of acid above which further additions 
are without influence on tlj,e rate of reaction. These concentrations 
are for arsenic, antimony, and bismuth, respectively, 5*47%, 
2 ’74%, and 2 '28%. The presence of cupric -ions in the solution 
retards the formation of the film to such an extent that any con- 
siderable concentration may be said to inhibit it, but cuprous-ions 
which are formed during the reaction itself have no such action. 
The film formed in the test for arsenic was analysed, and consisted 
chiefly of the compound Cu^Asg, with the addition of a little 
elementary arsenic deposited electrolytically. In the ease of the 
bismuth reaction, only a trace of copper was found in the film. The 
separation of the antimony film presented great difficulty. The 
initial purple film probably consists of the compound Cu^b, but 
the composition of the subsequently formed white film could not 
be determined. H. C. R. 

Estimation of Boric Acid by the Honig-Spitz Method. 
Hans Bath {Naturprodukte, 1923, 134 — 139). — A detailed account 
of the method of titrating boric acid with sodium hydroxide in 
presence of glycerol. E. H. R. 

Estimation of the Content of Active Carbon Dioxide in 
Drinking Waters. P. Lehmann and A. Reuss (Z. Unters, 
AaAr. Oenussm., 1923, 45, 227 — 236). — A consideration of the 
work of Schloesing {CompL rend., 1872, 74, 1552 ; 75, 70) and 
the application of the law of mass action leads to the deduction 
of the following formula for calculating the combined carbon 
dioxide (c) in a sample of drinking water from the total carbon 
dioxide_J0 determined in mg, per litre: c=27['J^i+'\/<^+5823 
4-^f— Vt*+5823J. If, however, t exceeds 200, a correction is neces- 
sary on account of the carbonate not being completely dissociated 
at higher concentrations. This correction factor is deduced to 
be 2772*9/(2886— c). A table is given of the sums of combined 
and active carbon dioxide concentrations corresponding with 
experimentally determined total carbon dioxide concentrations, 
calculated by means of the above formula, the correction factor 
being applied where necessary. Details are given of methods of 
estimating the combined and free carbon dioxide by titrations 
with hydrochloric acid, using methyl-orange as infficator, and 
with* sodium carbonate, using phenolphthalein as indicator, re- 
sp^tively. The active carbon dioxide in water containing calcium 
sulphate must be estimated directly by experiments on powdered 



ii, 098 ABmim 09 

nuuHble ao(M 3 rding to von Heyer *8 metiiod 

1912| 35, 675; see also Eiolth^, A., 1921, ii, 59). fi. Oi E. 

The Estimation of Alkalis in Rocks by the hadlrect Method, 
i^DBEicK Walker (T., 1923, 123 , 2336—2341). 

Estimation of Potassium by the Perchlorate and Cobalti- 
nitrite Methods, and the Removal of Sulphates. R. Lehch 
Morris {Analyst^ 1923, 48, 250 — 260; cf. A., 1920, ii, 707).^ 
The perchlorate method is trustworthy for the estimation of 
potassium in the presence of phosphates, but sulphates and 
ammonium salts must be removed peviously. It is recommended 
that the sulphate should be precipitated as barium sulphate from 
a strongly hydrochloric acid solution and that the barium sulphate 
precipitate should be ignited and extracted with hot hydrochloric 
acid, the acid extract being added to the main solution. The 
potassium perchlorato precipitate should be washed first with 
alcohol containing 0 - 2 % of perchloric acid and then with this 
alcohol-perchloric acid mixture saturated previously with potassium 
perchlorate. Drushcl’s modification of the cobaltinitrite method 
(A., 1908, ii, 66 ) also yields trustworthy results provided that, in 
the oxidation of the precipitate, a considerable excess of permaH' 
ganate solution is used and the mixture heated for ten miniitea 
before the sulphuric acid is added ; the heating should be continued 
for a further ten minutes before the oxalic acid is added. 

W. P. S. 

New Method of Analysing Sodium Hyposulphite. S. H. 
Wilkes [J. Soc. Chem, Ind., 1923, 42, 356 — 357t).— Sodium hypo- 
sulphite is estimated by determination of the amount of io^e 
liberated from excess of an iodate-iodide mixture according to 
the equation 3 Na 2 S 204 -f- 4 Kl 03 +2KI = SIg H- 3 Na 2 S 04 + 3 K 2 SO 4 . 
The iodine liberated is not titrated directly with thiosulphate, hut 
excess of the latter is used and the quantity unused is determined 
by back titration with standard iodine. The method is not applic- 
able to samples of hyposulphite containing soda-ash or decom- 
position products. R* 

Estimation of Calcium in Plasma. A. Hirth {Compt, rend. 
Soc. Biol, 1923, 88 , 458—460; from Chcm. Zentr., 1923, ii, 1099). 
— The ash from 5 c.c. of plasma is dissolved in 2 c.c. of 7% hydro- 
chloric acid. Four drops of 4 % ferric chloride solution and one 
drop of bromine water are added, and the liquid is heated to boiling. 
After cooling and diluting to 15 c.c., ammonia is added until the 
liquid is alkaline to phenolphthalein. 'A slight excess of acetic 
acid is added and the ferric phosphate and basic ferric acetate 
are removed by filtration; *the precipitate is washed with wat« 
containing ammonium acetate and acetic acid. The neutrahsw 
filtrate is concentrated to about 4 c.c. and the calcium pre^iUtcd 
as calcium oxalate. 

Estimation of Magnesium in Plasma. A. Hirth 
rend. Soc. Bid., 1923, 88 , 460-461 ; from Chem. ZerUr., 1«A 
1009)._The filtrate from the estimation of calcium (see pre- 
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(jeding abatiaot) is evaporated to dryness and heated to remove 
ammonium compounds. The residue is dissolved in bydrochlorio 
acid. After addition of ammonia solution, the magnesinm is 
precipitated by addition of ammonium phosphate solution. The 
precipitate after washing is dissolved in nitric acid containing 
gidphuric acid. Ammonium molybdate is added to precipitate 
the phosphate (Lorenz-Pregl). The precipitate of ammonium 
phosjphomolybdate is then dissolved in ammonia solution and 
precipitated with 2 c.c. of 10% barium chloride solution (Postemak). 
This precipitate after collection is incinerated and weighed. The 
factor used for conversion to magnesium is 0*00579. G. W. R. 

A New Reaction for Zinc. G. Spaoit {Bitl, 8oc. §tUnle. Cluj, 
1922, 1, 34&~36l; from Chem. Zentr., 1923, ii, 1052). — The 
reaction proposed depends on the insolubility of the compound 
[ZD(CgH 5 N) 2 ](CNS) 2 . It takes place preferably in neutral solution 
or with a slii^t excess of pyridine. With great excess of pyridine 
the precipitate redissolves. One part of zinc in 200,000 mrts of 
neater may be detected, G. W. R. 

Estimation of Cobalt in Special Steels. Giitlio Fxbbsbi 
[Oiom, Chim. Ivd. Appl, 1923, 5, 339 — 340).— The tun^ten and 
silicon are removed from the solution as oxides and the cobalt 
separated as potassium cobaltinitrite and estimated electrolytically. 
[Cf. J,S.CJ., 1923, Oct.] T. H. P. 

Estimation of Chromium in Presence of Organic Matter. 
G. GbasSEE {Z. Leder-u. Qerb.-Chm., 1922—1923, 2, 185—188). — 
The treatment of chromium residues with sulphuric acid and 
potassium permanganate to destroy organic matter prior to the 
iodometric estimation of the chromium gives concordant results, 
but not with iron alum solution. The Fresenius-Babo method 
of oxidising with sulphuric acid and potassium chlorate gives good 
results witti iron alum and iodometrically. Potassium chlorate 
and hydrochloric acid, also chloric acid, have been used to oxidise 
the organic matter, in some cases completing the oxidation with 
ammonium persulphate. The quickest and fct method of oxid- 
ation consists in heating a mixture of 10 parts of the chromium 
residue, 3 parts of potassium nitrate, and 1 part of calcined sodium 
carbonate to dryness and then fusing to oxidise the chromium to 
chromate. The fused mass is extracted with hot water, acidified, 
and the chromium estimated iodometrically or with iron alum. 

D. W. 

Uses of Amalgams in Voliuxietric Analysis. VIII. Estim- 
ation of Chromium and of Iron in the Presence of Chromium. 
Naotsuna Kano (7. Chm. Soc, Ja'pan, 1923, 44, 37 — 46). — 
Qiromium was estimated volumetric^y after reduction with 
ferrous or titanous sulphate, which w^as prepared by reducing with 
amalgam. A definite quantity of titanic sulphate was reduced to 
the titanous salt with zinc amalgam, potassium chromate was added 
Until the colour of chromium-ion appeared, and the remaining ter- 
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valent titanium was titrated with atout 
using ammonium thiocyanate as mdioator. Towards t**® 
solution should he warmed at 60°. O-IJT-Pota^i^ permanganate 
may be used instead of iron alum solution. “““ 

S may he used instead of titanic sulphate and the lem^g 
bivalent iron titrated with 0-12ff-potassium permanganaWution. 
When the quantity of chromium is large, e.g., 0-03 g, of tte oade 
in 100 C.C., the first method is the most accurate. *es8 

chromium is present, a definite quantity of titamo « 

bo reduced to titanous salt, a mixture of potassim chromate and 
iron alum in different proportions added, and the chromm 
titrated with potassium permanganate. Chromium may also 
estimated by the same method, using iron alum inrt^ of titanic 
sulphate. Iron in presence of chromium is estuM^ as foUows. 
A mixture of iron and chromium salts is reduced with zmc amalpm 
te the presence of carbon dioxide. When reduction m complete, 
the carbon dioxide is replaced by air and the bquid ^ken for a 
few minutes ; chromium is completely changed into the tervalent 
form, and the bivalent iron is titrated with 0-llf-potoum per. 
man^anate solution; the quantity of chromium should be lumted 
to 0‘03 g. of the oxide in 100 o.c. of solution. Jx* 

Uses of Ama^ams in Volumetric Wyses. Est™- 

ation of TitaS and of Iron in the P^s®“®® 

NiOTStTNA Kako (J. Ghm. Soc. Japan, 1923, 44, 47 53, cf, 
ibid 1922, 43, 544, 547, 554, 555). -Titanium mid iron ai* 
estoated TOlumetrically without separation A mixture of iron 
al™3 titanium sulphate is reduced with sine amalpm and 
titrated with 0-liV-potassium permanganate, by which the sum 
h) of the titanium and iron is determined. Next a detote toIto 
L ee) of the mi xture of iron alum and titamum sulphate is rduced 
wiUi ino amalgam and titrated with the unreduced mixture (6 c c.) 
using ammonium thiocyanate as indicator ; tervalent iron m 
E Eure oxidises irvalent “ m toe i^uccd^^^^ 
Then the ratio of the concentrations a/6, and Cn(l+^/ • 

Estimation of Antimony and 

P WiewQEB and G. Pakaud {Ann. Chm. Amlyt.y 1923, [nj, o, 
2^232).— The methods of Henz (A., 1^04, ii, 1^), or m 
uTid Metzel (A 1905, ii, 655), Bunsen and Baubigny (A., i 
ii 351), and Classen for the estimation of antimony gave ^ 
varying between 99-34% and 99-79% of 
meS, however, gave ve^ low results 
be of any value for exacteestimations. Wortmann 
and Clasten’s methods are the most 

21 124) and Tomula s method (A., u, were ^ 
factory, but Rosens method is again useless. 

Detection of Methyl Alcohol in ^ c^oMl' 

(A«». Chim. Amlyl., 1923, [li], 5, 204 ^ 205 ).-Ten o.c. 
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95% alcohol ^ n^ed at 18'’ mth 10 c.c. of 22% ammonium 
sulphate solution; in the case of pui© ethyl alcohol, the mixture 
separates into two clear layers within about two minutes, but if 
the alcohol under examination contains 3% of methyl alcohol the 
lower layer is turbid and contains crystals of ammonium sulphate, 
hi the presence of 10% of methyl alcohol, a voluminous precipitate 
of ammonium sulphate is formed. W. P. S. 

The Detection of Methyl Alcohol in Alcoholic Liquids. 

Run (PAum. WeekbM, 1923, 60, 978-984).-Sample8 of 
spirits STupected to contain methyl alcohol were examined by 
(1) Mannich and Fendler’s method, (2) method of Pfijl, Reif, and 
Banner, and (3) Riche-Bardy’s method the results being checked 
by determination of the refractive indices of the absolute alcohol 
obtained by distillation over calcium oxide. All these methods 
gave parallel results, but owing to the time required for (3), the 
first two are more suitable. 

B^m 500 c.c. of the original sample half was distilled, from the 
distillate half again, and so on until 15 c.c. only of distillate was 
left, each fraction and the original sample being tested by the 
three methods. In all cases positive results were obtained from 
the original sample, and sometimes from the first distillate, but 
never from the fourth and fifth distillates. Since methyl alcohol 
concentrates in the final fractions, as was confirmed by adding 
0*5% to one sample, it is evident that positive results are given 
by substances other than this alcohol (higher alcohols or ethers ?), 
in testing for which, accordingly, it is necessary to fractionate 
repeatedly. The refractive index of the anhydrous alcohol afford 
a valuable check. S. I. L. 

Critical Examination of Methods for the Estimation of 
Laevulose in the Presence of Dextrose. H. Coun {BiiU. Assoc. 
Chim. Suer., 1923, 40, 397 — 405). — The methods investigated were' 
(1) the polarimetric method; (2) oxidation of the dextrose by 
bromine, (3) oxidation of the de^rtrose by iodine; (4) conversion 
of the dextrose into methyl glucoside; (5) destruction of the 
laeyulose by heating at 100® for three hours with 7% hydrochloric 
acid ; and (6) detection of laevulose by precipitating it as 'its calcium 
com^und. All these methods yielded trustworthy results when 
applied to the pure sugars alone, but not in the case of complex 
Eoixtures such as plant extracts. The latter contain substances 
which interfere particularly with the polarimetric, bromine, and 
iodine methods. W. P. S. 

Estimation of Starch. Fraxz Tsmpus {Naiurprodukte, 1923, 
52 58). — ^The difficulties attending the accurate estimation of 
starch in vegetable materials can be overcome by means of a 
pTelunin^ heating with strong ammonia solution. This treat- 
ment brings about disruption of the cell-walls, frees the staieh 
granules, and facilitates the removal of sugars, dextrin, hemi- 
cellmoses, and fats. A dried sample, not more than 2 g., is finely 
powdered and warmed for three hours in a stoppered glass vessel 
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at 40—46® with 60 o.o. of concentrated azamonia. It is then 
filtered through a linen filter on a Gooch crucible and waehed Well. 
The residue is then finely ground and the starch estimated by 
diastase method. £. H. E. 

Estinmtiozi of Starch. II. Estimation of Starch is 
Potatoes. Abthtte R. Ling and W. J. Price [J, luid. Brewing 
1923, 29, 732 — 734 ; cf. A., 1922, ii, 879). — A curve, similar to 
that given for barley and wheat starches, has now been obtained 
showing the dependence of the proportion of apparent maltose 
yielded by potato starch on the diastatic power of the malt used 
to effect the starch conversion. The two curves are ahnest 
parallel, the percentages of maltose being higher for potato starch 
than for barley and wheat starches. 

To estimate the starch in potatoes, about 8 g. of the finely sliced 
tubers are weighed exactly and pounded in a glass mortar, the 
pulp being washed into a beaker with about 100 o.c. of water and 
left for tmrty minutes with occasional stirring. The supernatant 
liquid is then decanted on to a No. 41 Whatman filter and another 
100 c.c, of water are added to the pulp and decanted at the end 
of thirty minutes, the pulp and filter being well washed with 
water. The filter and its contents are boiled in the beaker con. 
taming the pulp with 100 c.c. of water for ten minutes, and the 
gelatinised starch is afterwards hydrolysed at 57® by treatment 
for an hour with 10 c.c. of the extract of a malt of known diastatic 
power. The liquid is then boiled, cooled, and made up to 200 c.c., 
an aliquot portion being then titrated with Pehling’s solution, 

T. H. P. 

Estimation of the Ei^enol Content of Volatile Oils by 
Titration. P. N. vak Eck {Pham. Weekblad, 1923, 60, 931— 
940). — A weighed quantity of clove or other eugenol-containiiig 
oil is heated with excess of standard ammoniacal silver nitrate 
solution, the excess of silver nitrate being estimated after filtration 
by titration with standard thiocyanate solution. One part of 
eugenol is found by experiment to cause the separation of 1-75 
parts of silver. S. I. L. 

Estimation of Smiple, Soluble Cyanogen Compounds, 
Making Use of the Principle of A§ration. Joseph H. Roe 
[J. Amer. Chem. Soc., 1923, 45, 1878 — 1883). — An aeration process 
for estimating cyanides has been devised, in which the liberated 
hydrocyanic acid is swept by a current of air into a dilute solution 
of an alkali hydroxide and tiie mixture then titrated with standard 
silver nitrate solution, using a little potassium iodide solution as 
indicator. In the case of a soluble cyanide, the procedure is as 
follows : a quantity of the cyanide {0*05 g.) is dissolved in 100 c.c. 
of water and placed in a cylinder of 200 c.c. capacity fitted with a 
doubly bored stopper. Through one hole, a glass tube, whid 
reaches to the bottom of the cylinder, is placed and a glass ent 
tube passes through the other hole. The exit tube is connKst^d 
with a double bubbler apparatus containing about 100—150 c.c. 
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of 5% sodium hydrojdde. A few drops of amyl alcohol are added 
to the cranide solution to prevent foaming. The apparatus is 
connected to a water pump and a slow current of air drawn 
through, and at the same time 25 c.c. of saturated tartaric acid 
solution are added to the cyanide. Air is drawn through at the 
rate of 3 litres per minute for two to three hours. The alkaline 
solution is then treated with 10 drops of 10% potassium iodide 
and titrated with 0-011\^-8ilver nitrate solution until a faint tur- 
bidity is produced. The method has been applied to the case of 
mercuric cyanide. In this case, a few crystals of sodium chloride 
arc added to the solution of mercuric cyanide and then, in addition 
to the tartaric acid which is added as before, 10 c.c. of 5% stannous 
chloride are added and the process is carried out as described. 
The present method has many advantages over the older dis- 
tillation methods, among which may be noted the absence of loss 
due to hydrolysis of the hydrocyanic acid and its power of estim- 
ating cyanides in the presence of feirocyanides and ferricyanides. 
The results are highly accurate. • J. F. S. 

Potassium Ferrocyanide as a Reagent in the Microscopic 
Qualitative Chemic^ Analysis of the Conunon Alkaloids. 

Howard Ibvino Cole {Philippine J. Sci., 1923, 23, 97 — 101). — 
Potassium ferrocyanide forms definite crystalline compounds with 
certain alkaloids (cf. Gumming, T., 1922, 121, 1287) and may be 
used for their mierochemical detection. A small drop (2 to 3 mm. 
diameter) of the solution of the alkaloid in hydrochloric acid is 
jjlaced on the microscope slide near a smaller drop of a 5% solution 
of potassium ferrocyanide and a narrow channel between the drops 
is made by means of a platinum wire ; after a short time the pre- 
paration is vigorously scratched with the wire to induce cry^l- 
lisation. P-Eueame yields, under these conditions, thin elongated 
hexagonal or rhombic plates which exhibit parallel and symmetrical 
extinction under crossed nicols; brucine gives highly refractive 
prisms arranged in rosettes and exhibiting strong polarisation; 
cinchonidine gives rosettes of yellow, curving, hair-like needles, 
cinchonine, yellow, irregular, trapesium-shaped crystals which 
fx)larise strongly, and cocaine, irregular, six-sided plates and 
prisms which grow much thicker, polarise more strongly, and are 
more irregular in shape than those of the ^-eucaine compound. 
The coniine compound crystallises in rosettes of colourless needles, 
which polarise weakly, exhibiting oblique extinction, that of heroin 
in spheroidal crusts only from concentrated solutions and that of 
hydrastine in spheroidal crusts which are polarised under creased 
nicols. The crystals obtained from quinoline are lemon -yellow 
rhombohedra exhibiting parallel and oblique extinction, those 
from sparteine are colourless rhombs giving symmetrical extinction, 
and those of stovaine are rosettes of needles showing parallel 
extinction. Potpassium ferrocyanide in hydrochloric acid solution 
affords a very sensitive test for strychnine, with which it gives 
lonp needle or s^r-shaped crystals witli serrated edges 

and exhibiting oblique extinction. Veratrine yields an amorphous 
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precipitete under these eonditioM and, although this 
slowly, tie test is unsatisfactory in this case. A. K. ir. 

Evaluation of the Catalytic Power of Di^ta^. UMatheb 

(BuU. As80c. Chim, 8 wt., 1923, 

proposed consists in mixing 10 c.c. of the diastase solution (ye^- 
ablfor other extract) with 6 c.c. of hydrogen peronde m a suiteble 
apparatus and measuring the volume of oxygen hberated within 
oneminute. It is su^ested that the catalytic value be expre^ 
as the ratio between Se volume of oxygen thus found and that 
obtained when 1 g. of manganese dioxide is treaW under the 
same conditions. The manganese ^^o^de used should pass a 
100-mesh sieve; the hydrogen peroxide vd.) should be toted 
previously with sodium hydroxide so that 90 /o of its aci^ty is 
neutralised. 

Pancreatic Enzymes. IV. The Stalagmometric I^tim- 
aUon oi Hydrolysis oi Tributyrin by 

STiTTER and Friedrich Memmbn (Z. phyeiol. Chem., 1923, 129, 

I 25) The estimation of lipase may be earned out convemently 

by measuring with a stalagmometer the change in a ^ven tm 
in the “drop-number” of a saturated aqueous solution of n- 
butyrin. It is found that albumin inhibits the hydrolysis of tn- 
buW by lipase in acid and in alkaline media, whilst albumin 
inhibits the hydrolysis of olein in an acid and acce erates it in an 
alkaline medium. This is because the soium oleate produced 
increases the rate of hydrolysis by lipase The rate of hydrolysis 
of tributyrin is increased by the presence of soibum oleate or soium 
glycocholate, but more particularly by calcium oleate. It is 
Lggested that the inhibition due to albumin is caused by he 
adsorption of one component only (the bpMe), wh^ilst m the 
preseMe of soaps, both components are adsorbed. The “i^- 
mente of the amount of lipase present obtained by tlm tnbutynn 
method are not always identical with those obtamed from the 
hydrolysis of olein, although they are approxmately so for lipase 
from pig’s or sheep’s pancreas. A tributyrm umt m therefore 
suggested— the amount which will cause a decrease of 20 drop, 
ie about half the difference between the drop number of pure 
tribuW solution and of pure water, in fifty minutes under 

specifi^conditions. For such «stimations the lipase is Mtmt 

by sodium oleate, calcium chloride, and albumm, and brought to 
p„ 8-6, and a temperature of 20°. 

^ The polypeptide, leucylglycylglycme, very 

the rate of hydrolysis of tnbutynn by lipase. If albumm. calcim 

lori^, and sodium oleate. however are there previously, ‘b 

tripeptide has Uttle effect. The hytolysis 

butyrate in presence of calcium oleate is marke^y m 

albumin, but that of tributyrin under similar conditions ano^. 
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Some Kehractive Indices of Benzene and cycloBexasae* 
W. Giffobd and T. M. Ix)Wby {Proc, Roy^ Soc.^ 1923, [-4], 104* 
430 — 137), — ^Values of the refractive indices of benzene and oydo- 
hexane at 16®, for about twenty wave-lengths between 7701-92 and 
2980*76 A., have been determined to the seventh significant figure, 
by the method of the hollow prism. In the case of cycfohexane, 
the refractive index, n, corresponding with the wave-length A, is, in 
the case of wave-lengths other than 326M7 and 3252-65 A,, given 
with an average error equal to 0-00006, by the equation 
n2=2-011046+0-0102467/(A2-0-013977). 

In the case of the two wave-lengths referred to, the respective 
differences between experimental and calculated values of 7i are 
-f0*00121 and -f 0-00130. No corresponding relation holds in the 
case of benzene, a result which is in accord with the more complex 
chemical structure of this substance. J, S. G. T, 

Spectrochemistry of Tropane Derivatives. K. vo» Aitwebs - 
U. pr. Chem., 1922, [ii], 105, 102— 119).— The following data are 
recorded. Tropane has (PP 0-9386, 1-47950, 1-48187, 

1-48846, 1-49394, 0-9307, nf" 1-47427, 1-47659, 

1-48318, n?* 1-48854. Tropidine has cf/* 0-9535, 1-48752, 

1'49037, 1-49793, 1-50417, df" 0-9609, wf® 1-49199, nf* 

1-49486, n'p 1-50257, 1-50898. Tropine has « 1-0161, wj" 

1-47917, 1-48113, 1-48766, 1-49269. Acetyltropein has 

1*0627, 1-47456, 1-47687, nj'*" 148321, Propionyltropein 

has 1-0399, 1-47208, 1-47434, 1-48069, w"' 1-48591. 

Tropinone has df * 0-9872, 1-45975, 1-46205, 1-46910. 

Ethyl tropane -2 'Carboxy late has df * 1-0408, 1*47272, 

ft*' 1-47562, nf^ 1-48197, 1-48719, di' 1-0468, 1-47583, 

ftjf 1-47805, 1-48448, 1-48968. The methyl ester of /'Ccgonine 

has 1*1468, nf' 1*48474, 1*48765. Ethyl tropi(ime-2- 

carboxylate has df» 1*0625, wf' 1-49173, 1-49480, 1-50300, 

1'0721, 1-49615, 1-49930, 1-50768, * 1*51462. 

Ethyl tropmone-2-carboxylate has M207, 1-49225, 

nr 1-49537, nV 1-60432, dl"" M228, nf' 1-49312, nf 1-49626, 
1-50353. Tropacocaine has df * 1-0426, 1-50440, 

C' 1-50801, 1-61840, 1-52707. d-^-Cocaine has 1-1020, 

ftr 1-49862, nr 1*50218, 1*61199, 1’51959. (d + /).f 

Cocaine has df * M026, 1*50209, 1-51193, 

1-51996. ^.Pelletierine has d®' 1-0014, nf' 1*^7351, 1-47596, 

ft* ' 1 -48289, n® '* 1 -48861 . Ethyl N •methylpyrrolidine *2 : 5 -diacetate 
^ dl'* 1-0490, ' 1-45872, <= * 1-46113, 1-46765, 1-47035. 

VOL. cxxiv, ii. 26 
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5-CopeUidine has dV 0-8315, n^r 1-44U3, 1*44354, 1*44982, 

1'46524, and is converted by the action of methyl iodide into 
N-mei%?'2 ; 4 : Q-trimeihylpiveridine, a colourless oil, which has b, p. 
163—155°, 0-8231, 1-44063, nT 1*44299, 1*44962, 

1*46471. ^.Methyltetrahydroquinolinc has df® 1-0236, 
1*57620, 1-68268, nj^ 1*60067. Bomyl acetate has 

dp 0*9833, Tip 1*45998, nf* 1-46226, nf^ 1-46827, 1-47319, 

isoBomyl acetate has df * 0*9807, 1*46978, 1*46191, 

wf 1*46798, nP 1*47275. Bornyl ewvalerate has 0*9487,' 
wfn*45779, nf' 1*46001, nf" 1*46690, n®M*47G68. Camphidine- 
reacts readily with methyl iodide, giving '^-Tn^hylcamphidiMi a. 
colourless oil, which gives a picrate, short, slender needles, 
m. p. 234°; it has b. p. 195—197°, dp 0*9011, np 1*47378,’ 
np 1*47625, 1*48308, 1*48869, df ® 0-8998, wf* l*4731h, 

1*47552, np 1*48230, np 1*48767. 

It is concluded that, in general, a molecule containing a seven- 
or eight-membercd ring having a -NMe- group as a bridge, shows a 
depression in the values of the molecular refraction and moleculbr 
dispersion. W. S. N. 

Spectrochemistry of Compounds with Augmented Con- 
jugations. K. VON Auwers {J. praU. Cftem., 1923, [ii], 105, 
361 — 384). — The following data are recorded and discussed. [With 
H . W ESTEEMANN.]— Ally Ipropcnylcarbinol , 

CH,:CH-CH/CH(OH)*CH:CHMe, 

has b. p. 61-62°/15 mm., df 0*8612, nf 1*45089, nfi, 1*45414, 
?i“ 1*46191, 1*46840, and gives, when distilled with potassium 

hydrogen sulphate in a current of hydrogen, A’^i'i'-heptatriene, 
which has b. p. 113-114°, dP 0*7636 (hence df 0*764), 
nP 1*50786, 1*51604, 1*63754, np 1-55742, nf,, 1-5160 (cl. 

Enklaar, A.. 1913, i. 243). 

[With J. Ki,TSX.]~Ethyl ^-vinylacrylate is prepared by the action 
of ethyl iodide on an ethereal solution of silver p-vinylacrylate ; it 
pol 3 rmerises very readily, and has b. p. 70— 71°/31 mra.,59*9°/18 mm., 
or 57*2— 57-5°/13 mm., dp 0*9348, np 1*46948, nP 1*47504, 
np 1*48928, np 1*60252, 1*4764, Closely corresponding figures 

for d and n are quoted for other temperatures. Ethyl sorbate 
has b. p. 81°/15 mm., or 76*5°/12 mm., 0*9405, dT 0*9408, 
1*49149, 1*49775, np^ 1*51395, wf, 1*4956. Ethyl 

a-methylsorbate has dp 0*9501 (i^ 0*947), np 1*49306, nP 1*4990T, 
nP 1*51492, np 1*52998, 1*4976. Ethyl a-ethylsorbate has 

dp 0-9345 (df 0‘931), nP 1-49076, 1*49653, np 1*51162, 

71 ^” 1*52005, nge 1*4944. Ethyl y-methylsorbate has dp 0*9499 
(if 0-946), n’” 1-49484, nlJJ 1-50087, 1-51642, n;*» 1-53138, 

}iS, 1-4989. Ethyl flS-dimethylsorbate has d'’’ 0-9343 (if 0'933), 
nl>‘ 1-48301, BiS? 1-48823, ‘ 1-60175, n'*'> 1-51447, 1-4876. 

Diethyl crotonylidenemalonate has b. p. 149'’/15 mm., if 1-0508 
(if 1-045), 71“'* 1-47867, t,;}? 1-48353, 1-49629, rift, 1-4809. 
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Sorbyl chloride has 1-0666 (df 1-065), nf^ 1-54707, 
n\V' 1-55710, l o8453, 1-5566. 

[With W. Mvlleb.]— T he ethyl ester of the stable cinnamyl- 
ideneacetio acid (Vorlander, A., 1906, i, 362), has m. p. 25 — 26^, 
df' 1-0299 {dr 1'0294, df 1-049), 1-60039, 1-61348, 

nf'^ 1-65080, 1-69311, nfi^ 1-6233. Ethtjl &]locmmmpUdene- 

acetate is a colourless, mobile oil, which decomposes when heated 
under 10 mm. pressure. It has dr 1-0473 (df 1-044), 1-60645, 

nr 1*61950, nr 1-65722, 1-70002, 1-6181. Ethyl oL-meihyl 

cinnamylidene acetate is an oil which cannot be distilled. It has 
df 1-0391 (df 1-041), 1-60324, 1-61641, nf 1-65401, < 1-6155. 

^-Methylcinnamylideneacetic acid has m. p. 156 — 157° (Kohler, 
A., 1910, i, 484, gives m. p. 153°); its ethyl ester is an 
oil, which cannot be distilled, and has df^ 1-0384 (df 1-043), 
iif 1-58849, nr 1-59936, nf' 1-63013, 1-66379, < 1-6017. 

y-Methylcinnamylideneacetic acid, short, thick prisms, m. p. 
108—110°, is prepared by the condensation of malonic acid with 
a-methylcinnamic acid in the presence of hot pyridine, which is 
accompanied by elimination of carbon dioxide, or by dehydrating 
the hydroxy-ester formed by condensing a-methylcinnamic acid, 
ethyl bromoacetate, and zinc in benzene solution. Ethyl y-methyl- 
cinnamylideneacetate, a colourless oil, which cannot be distill^, 
has dr 1-0387 (df 1-039), 1-59010, 1-60100, nf^ 1-63176, 

1 -66051, 1*6012. Ethyl p^acctylacrylate has df ^ 1-0387 

(k 1 037), n';‘ 1-44987, n',;,.' 1-45346, nf' 1-46250, 1-47081, 

nt 1'4526. Ethyl muconate hasdf *0-9833 (df‘ 0-9829), rtf ' 1-46178, 
i-46755, n'r 1-48259, 1-49695, Dimethyl p-methyl-A*y- 

butene-a8-dicarboxylale has dr 1*1006 (iff ** 1-1005, df 1*115), 
1-50142, nJif 1-50762, 1-52413, 1-53993, 1-5143. 

The corresponding diethyl ester has b. p. 163 — 164°/19 mni. 
(Stephenand Weizmann,T,, 1913, 103, 276, give b.p. 170° /lO mm.), 
and does not solidify when strongly cool^. It has df 1-0586 
[df 1-056), wf 1-49515, 1-50081, n'‘ 1-51560, 1-52985, 

nf, 1-4995. W. S. N. 

Dispersion Accompanying Magnetic Douhle-refraction. 
U. SzivESSY (Z, Phy^ik, 1923, 18, 97— 104), —Values of the phase 
diSerence, between the ordinary and extraordinary rays pro- 
l>agated in a magnetic field of strength //— 10,100 gauss, and of 
the respective refractive indices n, at about 20° are tabulated for AX 
486, 520, 550, 589, 620, and 656 ///t in the cases of toluene, ^-xylene, 
wi-xylene, chlorobenzMie, bromobeuzene, quinoline, anethole, 
benzoyl chloride, benzyl alcohol, and benzonitrile. From the results 
the respective values of the Cotton -Mouton constant, C, and the 
Havelock constant, h, are calculated by means of the equations 
^=CIH^ and C^h{n^~\)^lnk, where I denotes the length of path 
traversed in the respective substances. In the case of any of the 
substances investigated, the respective values of h are found to be 
independent of the wave-length employed, in accordance with 
Havelock’s theory. J. S. G. T, 

26-2 
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The Influence of Fore^jGases on the Secondary Spectrum 
of Hydrogen. S. Barratt {Phil. Mag., 1923, [vi], 627— 

629). — In continuation of previous work on the enhancement of 
lines in the secondary specfrum of hydrogen due to the presence of 
helium (A., 1922, ii, 461), the author &ds that similar changes, 
evidently related although on a far smaller scale, are produced by 
argon, whilst oxygen exerts no influence of the kind. The secondary 
hydrogen lines XA, 6392-99 and 6111-08 A., previously observed oujy 
in the presence of helium, were developed when argon was present 

J. S, G. T. 

The Zeeman Eflect associated with the Red and Blue 
Hydrogen Lines. K, Forsterung and G, Hausen {Z. Physik, 
1923, 18, 26 — 33). — In a magnetic field of strength up to 20,000 
gauss, each component of the doublets and in the hydrogen 
spectrum becomes a normal Zeeman triplet. Contrary to the 
conclusion of Erochin {Ann. Physik, 1913, fiv], 42, 1054), the 
authors find that the central components of each pair of triplets 
arising respectively from and Hp are displaced towards one 
another in the magnetic field, a result which is not in accord with 
any current theory of the Zeeman effect. J. S. G. T. 

Ultra-violet Resonance Spectra of Iodine Vapour. Otto 

Olbenberg (Z. Physik, 1923, 18, 1—11). —Iodine vapour, excited 
by ultra-violet radiation of short wave-length emits a resonance 
spectrum comprising a series of lines characterised by the same 
regularity and nuclear ’\dbration quanta as in the case of the reson- 
ance spectrum excited by.the green mercury line. In the neighbour- 
hood of the hand X 3250 A., additional bands XX 3169, 3191, 3212, 
3237, 3261, 3285, 3311, 3338, 3364, 3394, 3417, 3442, 3466, 3495, 
3495, 3525, 3559, 3596, 3640, 3680, 3720, 3765, 3813, 3866, 3925, 
and 400T A. are observed when extraneous light is carefully excluded. 
The frequencies, v, of about thirty- five lines conforming with Stokes's 
law, and of three lines of shorter wave than that of the exciting 
radiation, are, in the case of excitation with the zinc line X 1909, 
represented by the equation v =52630(1— 0-0041671 -f-0 -00001 7r), 
71=0, 1, 2, 3. . . . Toward the region of long wave-lengths, the 
resonance spectrum passes giadually into the ultra-violet fluorescence 
band spectrum of iodine vapour observed by McLennan (A,, 1913, 
ii, 455 ; 1914, ii, 829), which corresponds fairly well with the ultra- 
violet bands in the spectrum emitted by iodine vapour under electrical 
excitation. It is concluded that the band spectrum is the long 
wave-length extension of the short wave-length resonance spectrum. 
The author discusses a possible origin of emission of the fluorescence 
spectrum, which is excited only by radiation of wave-len^li 
snorter than 1950 A. It is shown conclusively, in agreement witli 
McLennan’s result, that the visible and ultra-violet fluorescence 
spectra are emitted by the iodine molecule and are not attributeble 
to the presence of an impurity. J, S. G. T. 

Series Spectra in Oxygen and Sulphur. J, J. 

{Nature, 1923, 112, 437— 438).— The series for oxygen previous^ 
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reported {Physical Rev,, 1923, 21, 710) have been extended from 
two to seven and from one to six members, respectively. No 
second member of the third series was found. Gaseous sulphur 
dioxide has a strong absorption band extending from A 2500 to 
A 1700, and another from A 1650 indefinitely into the ultra-violet. 
The spark spectrum of sulphur extends to A 350 ; the arc spectrum 
contains a number of triplets of wide separation and constant 
frequency difierence which have been classified in series by analogy 
with oxygen. In the cases of both oxygen and sulphur, the inten- 
sities and separations observed are inverted as compared with the 
known spectra of these elements in the visible and ultra-red. One 
stable and two metastable forms of each of the elements atomic 
oxygen and atomic sulphur appear to exist. The resonance and 
ionising potentials, respectively, for the stable forms are calculated 
to be : oxygen, 9-11 and 13-56 volts ; sulphur, 6-50 and 10-31 volts. 

A. A. E. 

The Carbon Arc Spectrum in the Extreme Ultra-violet. 

a F. Simeon (Proc. Roy. Soc,, 1923, [A], 104, 36^375).— 
In continuation of previous work {this vol., ii, 45), the author has 
shown that the spectrum of the carbon arc in vacuum extends as 
far in the extreme ultra-violet as that of the spark, with the excep- 
tion of a very faint line at A 360-5 A. The wave-lengths and relative 
intensities of twenty-five new lines in the region between A 976-7 
and A 371-5 A. are tabulated. In agreement with a deduction from 
the quantum theory, it is found that a potential of between 30 and 
40 volts is sufficient to excite the P- series of carbon lines. Reasons 
are advanced for attributing the lines AA 1751-8, 1760-6, 2297*1, 
2509-5, and 2512-4 A., excited at 30 volts to the carbon spark 
spectrum, and the remainder to the arc spectrum. J. S. G. T, 

Structure of the Spectrum of Neon. A. Land^ {Z. Physih, 
1923, 17, 292 — 294).— It is shown that certain lines in the neon 
spectrum analysed by Paschen (A., 1920, ii, 69, 718), which, accord- 
ing to Grotrian (A., 1922, ii, 179) may be regarded as and 
terms derived by extrapolation of the P-series of doublets in the 
Rontgeii spectrum of neon, can be classified as the first components 
of a system of quintuplets, two systems of triplets, and a system of 
singlets. In the latter classification, both and h, terms originate 
by the displacement of electrons from 23 orbits. ' J. S. G. T. 

Excitation of the Spark Spectra of Lithium. E. von 
Akgeber {Z. Physih, 1923, 18, 113—119), — The literature of the 
excitation of spark spectra is briefly reviewed, and experimental 
details of attempts made by the author to excite the spectra of 
and Li“^ are given. The following lines, hitherto unrecorded, 
and possibly attributable to Li“, were observed in the vacuum 
spectrum : 3143-7, 3028-5, 3024-6, 2988-5, 2959-5, 2899-66, 2869-90, 
2866-45. 2704-60, 2635-20. J. S. G. T. 

Spectra and the Periodic Classification. M. A. Catalan 
[Ami. Fis. Quim,, 1923, 21, 321—329 ; cf . this vol, ii, 104, 105, 356). 
-“Further data are given for the spectrum of manganese. The 
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relation of ionisation potentials to the periodic classification is 
discussed. Well defined maxima are shown for zinc and cadmium 
and a less marked maximum for calcium. G. W. R. 

The a-Lines in the K-^ries Tungsten Spectrum. Charles 
Crofutt (jProc. Iowa Acad. Sci., 1921, 28 , 117—118 ; cf, Duane ard 
Shimizu, Physical Rev., 1919, 13 , 306; Duane and. Patterson 
A., 1921, ii, 363 ; Proc. Nat. Acad. ScL, 1920, 6, 609 ; Duane and 
Stenstrom, ibid., 1920, 6, 477). — Experiments with a *cry8tal of 
thickness 0 015 cm., a front slit 0*006 cm. wide, and a prolonged 
exposure did not reveal the a^-line, which is therefore assumed to 
have an intensity less than one-tenth of that of the aodine, or to 
differ from it in wave-length by less than 0*05%. 

Chemical Abstracts. 

The Absorption Spectra of some Metallic Vapours- Walter 
Grotriah [Z. Physih, 1923, 18 , 169 — 182). — In continuation of 
previous work (this vol, ii, 106), the author has investigated the 
absorption of visible radiation and radiation extending into the 
ultra-violet as far as about X 2350 A. by the vapours of copper, 
silver, gallium, lead, tin, bismuth, antimony, and manganese. In 
the case of copper vapour, in a tube 30 cm. long, absorption of the 
first members of the doublet principal seri^, XX 3247 and 3274 A., 
was observed at about 1050“. Under similar conditions, absorption 
of the corresponding lines XX 3280 and 3383 A. in the case of silver 
vapour was observed at about 900°. In the case of gallium, absorp- 
tion of the first members of the subordinate sexies was observed at 
850° in the case of the 2pjj-line8 XX 2874 and 4033 A., whilst in the 
case of the 2pi lines XX 2943*7, 2944*2, and 4172 A. absorption was 
first observed at about 900°, Absorption of the line X 2833 A. by 
30 cm. of lead vapour was observed at 550°. At temperatures above 
950°, the line broadened unsymmetrically, the centre being displaced 
towards the red end of the spectrum. At 1200°, a continuous 
absorption band, about 10 A. wide, relatively sharply defined 
towards the blue and indefinite towards the red end of the spectrum, 
was observed. The broadening is attributable to the formation 
of lead molecules, probably Pb^. From the position of the line 
2833 in the series proposed for the lead spectrum by Thorsen 
{Naiurwiss., 1923, 11 , 78), the ionisation potential of the lead atom 
is found to be 7*38 volts. As the normal condition of the lead atom 
corresponds witli a p -terra, it is concluded that the 82 electrons 
associated with the atom are arranged in a Gj orbit. Absorption 
of other lines was observed at higher temperatures, in aceonlance 
with theoretical considerations. The partial pressure of the atoms 
exhibiting absorption was of the order 10~® mra. In a tube 15 cm. 
long, absorption of the lines XX 3009*2, 2863*4, and 2706*6 A, by tin 
vapour was observed at 1,050°. Bismuth exhibited typical absorp’ 
rion of the line 3067 A. at 650°. At higher temperatures, banck 
were strongly developed. It is suggest^ that the molecule of 
bismuth vapour is partly polyatomic. Absorption of the manga* 
nese triplet 2794*82, 2798*27, and 2801*07 by manganese vapo^ir 
was observed at about 850°, whilst absorption of the triplet 4030* (^i 
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4033*07, and 4034*49 ooourred at about 880°. The results are 
oonaidered to justify the assumption by Catalan (A., 1922, ii, 726) 
of the 16^ term as the normal condition of the manganese atom. 

J.S.G.T. 

RSntgea Spectroscopy, Absorption Spectra in the L-Series 
Relating to the Elements from l^thanum (57) to Hafnitim 
(72). D. CtosTEK, Y. Nishina, and S. Weenee {Z. Physik, 
1923, 18, 207 — 211). — ^The authors have determined the respective 
wave-lengths of the heads of absorption bands and in 

the i/-series relating to the elements of atomic numbers 57, 58, 64, 
and 68 to 72. The results confirm the existence, suggested by Bohr 
and Coster (this vol., ii, 110) of an anomaly in the level curves in 
the region of the rare earths, J, S. G. T. 

Influence of the Aperture of the Spectrometric Slit on the 
Form of the Absorption Curves of the Infra-red. G. B. 

Boning {Gctzzetta, 1923, 53, 591 — 597). — A mathematical paper 
which does not lend itseft to abstraction. T. H. P. 

Spectrochemistry in the Ultra-red. G. B. Boning {Gazzetta, 
1923, 53, 665 — 575). — The author gives a summary of previous 
publications on this subject and describes the apparatus and methods 
of observation employed in his own investigations (see succeeding 
abstracts). T. H. P. 

Spectrochemistry in the Ultra-red. XI. Absorption of 
the Alcohols. G. B. Bonino {Oazzetta, 1923, 53, 575—582; 
cf. preceding abstract). — From the results of investigations on the 
absorption of alcohols in the ultra-red region between 2-5 and 3*8^, 
Henri and Wurmser (Henri, “ Etudes de Photochimie,’^ 1919, 45) 
deduced a linear relation between the molecular coefficient of 
maximum absorption and the chemical composition. The author 
fmds, however, that, if the slit of the spectrometer used is gradually 
made narrower, the absorption curves of the alcohols are not so 
.simple as is represented by Henri and Wurm.sers results, the value 
of which is questionable. 

Compounds containing hydrogen united to a single other element 
exhibit in the ultra-red a simple absorption band of constant spectral 
position under ordinary dispersive conditions, whereas compounds 
containing hyflrogen atoms united to two different elements present, 
in the same region of the spectrum, two distinct bands. In the case 
ol the alcohols, the maximum of one of these bands coincides with 
that 8ho\^ii by the hydrocarbons, and that of the other with the 
maximum of the band exhibited by water. It appears, then, that 
the position of the maximum for these bands is to be attributed to 
the hydrogen and varies, in one and the same spectral region, 
according to the nature of the linking (cf, Puccianti, A., 1900, ii, 585). 

On the assumption that the bands in quc.stion are to be attributed 
k) the partial field of the valency electron of the hydrogen (cf. Stark, 

Prinzipien der Atomdynamik,” 1915), Planck's elementary law, 
where v is an infra-red frequency, h Planck's constant, and 

the energy of tfie field or a me^isure of tfie work neceasary to 
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rupture tlie bond between the valency electron of the hydrogen and 
the other atom, indicates that the frequency v should he propor- 
tional to the energy value of the bond. With hydrofluoric, hydro- 
chloric, and hydrobromio acids the author finds that this is very 
nearly the case. Moreover, Haber’s relation, 
where Ku« and are, respectively, the ultra-violet and infra-red 
characteristic frequencies, m the mass of the electron, and if that 
of the -vdbrating atom, is found to hold satisfactorily for the hydro- 
carbons if the mass of the hydrogen atom is put in place of if and 
the total mass of the electrons forming the bond of Stark’s hypothesis 
in place of m. 

With different compounds, the molecular absorption coefficient 
for the band in the infra-red varies in the same sense as the number 
of hydrogen atoms in the molecule, and in a homologous aeries the 
coefficient of maximum absorption varies, approximately and with 
certain limitations, proportionally with the number of hydrogen 
atoms in the molecule. It may thus be assumed that de —Kdpjfi, 
where p is the ratio between the numbers of hydrogen atoms and 
molecules present, K a constant, and e the coefficient of absorption 
divided by the number of g.-mols. present. Integration of this 
expression between two limits corresponding with the ratios of two 
definite homologous compounds having, respectively, and 
molecules of hydrogen per molecule yields, logi^, Wg/nj, 

Thus from the value of € for one compound that of a homologous 
compound can be calculated. Excellent agreement is obtained 
in this way with the lower monohydric aliphatic alcohols and with 
certain higher members of the ethylene series. T. H. P. 

Spectrochemistry in the Ultra-red. IH. Absorption of 
certain Solutions. G. B. Boning [Gazzetta^ 1923, 583— 

590; cf. preceding abstracts). — ^The author has investigated the 
molecular coefficient of infra-red absorption t of solutions of methyl 
alcohol in carbon tetrachloride under dispersion conditions analogous 
to those of Henri’s experiments (*‘ ^fitudes dc Photochimie,” 1919), 
the values of c being calculated by means of the expression /-/o 
10”*'=^, in which c is the number of g.-mols. of the substance per litre of 
the liquid examined, d the thickness of the liquid layer in cms., and 
/q and 1 the respective intensities of the radiation emerging from the 
cell charged with the solvent and the solution. The results obtained 
show that the value of c increases with the dilution of the alcohol. 

The case of the alcohols being complicated by the appearance 
in the infra-red spectrum of a double band with maxima presumably 
attributable to the hydroxyl group and the hydrogen united with 
carbon, similar measurements have been made on benzene and 
its solutions in carbon tetrachloride. Here, too, the molecular 
coefficient for the position of maximum absorption increases with 
the dilution of the benzene. Both in this instance, and also with 
the carbon tetrachloride solutions of methyl alcohol, the curve 
connecting the logarithm of the molecular absorption coefficient 
with the logarithm of the volume in litres of solution containing 1 i- 
mol. of the solute is sensibly linear at relatively high concentrations) 
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but at lower concentrations a constant value of the former logarithm 
is approached. For the benzene solutions, especially the more 
dilute ones, the experimental values are in moderately good agree- 
ment with those calculated from the expression given by Baly and 
Tryhom (A., 1916, ii, 278). T. H, P, 

The Absorption Spectra of the Vapours and Solutions of 
Various Ketones and Aldehydes. John Edwaed Punvis 
(T., 1923, 123, 2515—2521). 


Absorption Spectra and Molecular Phases. I, Richard 
Alan Mobton and Harby Baenes (T., 1923, 123, 2570—2572). 


A Theory of Colour Production. 1 and II. Julius Stieg- 
LITZ [Pm. Nat. Acad. 8ci., 1923, 9, 303—308, 308— 312).— I. All 
organic dyes have the property of being reducible to a so-called 
leuco-compound which can in turn be oxidised again to the dye. 
Fundamentally, oxidation consists in the removal of electrons 
from an atom, through which process it acquires the power of 
attracting electrons. The author traces colour production in dyes 
to electronic vibrations brought about by the oxidising power of 
an oxidised atom exerting its influence on a neighbouring atom in 
the molecule having strong reducing properties. In the case of indo- 


phenol, which exemplifies the theory, 

the carbon atom of the quinonoid nucleus attached to the nitrogen 
atom is fully oxidised and consequently has a strong attraction for 
the electrons attached to the corresponding carbon atom in the 
strongly reducing phenolic nucleus. These electrons, being “ largely 
freed from intra-atomic restraints,” have their vibrational orbits 


so modified that absorption of white light results. The known 
fact that the reducing power of organic compounds such as quinol 
or p-aminophenol is greatly increased by strong bases can be corre- 
lated with the deepening effect of such bases on the colour of indo- 
phenol. Similarly, the fact that basic dyes such as pararosaniline 
have their maximum colour depth and intensity when combined 
with acid may be due to the known effect of acids in intensifying 
the oxidising power of oxidising agents. The electronic vibrations 
postulated must be intra-atomic, and must not involve any actual 
transference of electrons from one atom to another, as th^ would 
involve the migration of the hydrogen atom of the hydroxyl group 
in indophenol from one nucleus to the other. There is positive 
evidence that such migration does not take place in the dimethyl- 
murexides, of which two can be prepared. The one is prepared from 
dimethyluramil and alloxan, the other from uramil and dimethyl- 
alloxan, and in both cases the original components can be recovered 
by decomposition of the dye. The source of colour cannot therefore 
he migration of the electrons, as this would, in the case under 
consideration, involve migration of the methyl groups. 

II. The ideas developed in the preceding section are applied 
to inorganic compounds, and it is concluded that colour in these 


compounds must he ascribed to intra-atomic or inter-atomic oxida* 


26 * 
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tion-reduction potentials of sufficient force to make possible vibra- 
tions of electrons in the reducing component long enough to absorb 
visible light waves. Combination of a strong oxidising kation with 
a strong reducing anion leads to strong colour, as in ^ 14 , In 
permanganates and chromates the source of colour lies in the 
tendency of the valence electrons of the oxide oxygen atoms te 
pass to the strongly oxidising atoms J!dn| ;{;];'*■ and Cr+|];. Intense 
colour is produced by the association of atoms of a given element 
in two conditions of oxidation, as in feitosoferric oxide, ferrous ferri- 
cyanide, and red lead. The colour of chromic salts must be due to 
intra-atomic forces caused by the presence in the atom Cr+++ of 
three valence electrons. Aluminium and gallium salts contain no 
such valence electrons and are colourless. A number of other 
examples are discussed. E. H. R 

Rontgenog^aphic Investigations of Systems Capable of 
Luminescence. Aethur Schleede and Hans Gantzckow 
Zt. fliysiM. Ckem,, 1923, 106, 37—48).— Substances capable of 
phosphorescence are considered, and it is shown that the power of 
luminescence is never connected with glass-like substances, but 
only with crystalline substances, provided that a few of the metallic 
atoms of the fundamental substance are replaced by atoms which 
are foreign to the lattice of the fundamental substance. The 
various types of luminescence phenomena, cathodic luminescence, 
fluorescence, phosphorescence, in one and the same fundamental 
substance prepared in various ways, depend in all probability on 
various conditions of deformation of the lattice. J. F. S. 

Radiocbemistry and Fluorescence. Jean Perrin [Compt. 
rend., 1923, 177, 612— 618).— The author re-discusses previous 
ideas on the radiation theory of chemical change {cf. A., 1922, ii, 
628), more particularly in connexion with the recent work of 
Levaillant (this vol., ii, 597). The rate of decolorisation of ne^v 
methylene-blue and fluorescent-blue in glycerol solution is appre- 
ciably increased by rise in temperature. Thus, for the former 
blue, at temperatures from 19—55°, the velocity of disappearance 
of colour under the influence of orange rays is multiplied by hS 
for an increase, by one -thirtieth, of the absolute temperature. From 
this, the author concludes that the infra-red rays producing the 
critical molecules of glycerol (the cause of the reduction of the 
colouring matter) have a frequency of 5 X 10 '® and a wave-length 
of 6 /a. Fluorescent-blue gave similar results, but neither solution 
undenv’ent change in absence of light. At 150°, however, Ne\v 
methylene- blue solutions are slightly decolorised in the dark. 

E. E. T. 

Luminescence of Organo-magnesium Halides. R. 
Duitord, S. Calvert, and Dorothy Niohtingale {J. Amer. Ckm. 
Soc., 1923, 45, 2056— 2072).— An investigation of the luminescence 
of organo-magnesium halides. It is shown that Grignard reagents 
in ethereal solution exhibit ci^mi-luminescence on oxidation bv 
oxygen only when the magnesium is attached to an unsaturated 
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carbou atom. This holds for both aromatic and aliphatic compounds 
in all the cases (60) investigated. The nature of the solvent affects 
the intensity of the luminescence but not the •wave-length. Zinc 
and mercury organic halides give no luminescence. Both the 
intensity and the wave-lengths of the luminescence are affected by 
the nature of the reacting halogen. The wave-length and the 
intensity are affected by the nature of the organic radicle involved, 
and especially by the nature of the substituting groups in cyclic 
compounds. The effect depends on the position of the substituting 
group and its chemical character. But it is definitely shown that 
the mass of the substituting group' is not the controlling factor. 
Certain cases of very bright chemi-luminescence are described and 
that of magnesium p-chlorophenyl bromide is believed to be the 
brightest yet recorded. A new method of preparing chlorine- 
containing Grignard compounds is described; this consists in 
carrying out the Grignard reaction in i«oamyi ether and using 
either iodine or ethyl bromide as catalyst. Many Grignard com- 
pounds emit light when treated with chloropicrin or with bromo- 
picrin. This light is not the same as that emitted on oxidation 
with oxygen. Many Grignard compounds, and especially their 
oxidation products, are found to be fluorescent in ultra-violet 
light. Tables are given of the luminescent properties of sixty 
Grignard compounds. J. K. S. 

Rotatory Polarisation in an Orthorhombic Crystal [Tri- 
phenylbismuthine Dichloride] Exhibiting Crossed Axial 
Dispersion. Gilbert Greenwood {Min. Mag.^ 1923, 20, 123 — 
130). — Circular polarisation, if any, in optically biaxial crystals is 
masked by the double refraction, but when they exhibit crossed 
axial dispersion they are optically uniaxial for a certain colour, 
and the effects of the circular polarisation can then be observed 
in light of that colour. In crystals of triphenylbismu thine dichloride 
(orthorhombic- holoaxial class, a : b : c=0*774 : 1 : 0-409), the acute 
positive bisectrix is perpendicular to (010), and for red to green 
light the axial plane is (100), whilst for green to violet it is (001). 
For green light of wave-length 510 fifi, the crystal is uniaxial at 
17°. A section perpendicular to the acute bisectrix does not 
extinguish between crossed nicols in parallel white light, but trans- 
mits light of a bright green colour : this was examined spectro- 
scopically. The optic axial angles for different wave-lengths were 
determined at two temperatures (17° and 35°). Similar phenomena 
are shown by potassium sodium tartrate. A salt of one part of 
sodium potassium tartrate and twn parts of sodium ammonium 
tartrate is uniaxial in the green, whilst a salt of equal proportions 
is uniaxial in the blue. L. J. S. 

Abso^tion and Anomalous Rotation Dispersion of Cam- 
phorquinone. Nina Wedeneewa {Ann. Physik, 1923, 72, 
122 1^). — Mea.surementa of the rotation, the ellipticity, and the 
absorption of a solution of camphorqpinone in toluene (0-6913 g. 
m 200 c.c.) have been made in the regions of the absorption bands. 
The results are discussed from the point of view of lode's theory, 
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and the activity coeffioientg have been calculated. A method of 
measuring the phase difference and the dichroism is described. 

J. F. S. 

Models for the Illustration of some Propositions of the 
Rtiles of Symmetry in the Exposition of Stereochemistry. 

Eenst Mohr [J. pr. Ckem.f 1922, [ii], 105, 93 — 101). — ^The author 
describes paper or cardboard models by means of which variouB 
types of molecular symmetry may be demonstrated. The original 
does not lend itself to abstraction, and must be consulted for 
details. W. S. N. 

Specific Action of Luminous Hays of Various Colours in 
Photosynthesis. V. Lubimenko (Comp(. rend., 1923, 177, 
606 — 60S).— For most plants, the amount of photosynthesis in red 
light (\ 760 — 600 fxfi), as measured by the carbon dioxide exchange, 
is greater than that in bluish-violet light (\ 480 — 400 /i/i), although 
with a few plants, accustomed to diffused daylight, photosynthesis 
is nearly as great in bluish-violet as in red light, E. E. T. 

Influence of Drying on Photochemical Reactions. Hein- 
rich Tramm {Z. phi/si kal. Chem., 1923, 105, 356 — 401). — An ap- 
paratus is described by means of which the purification and drying 
of gases may be carried out at the temperature of liquid air. No 
dr^g agents are used, and a degree of dryness greater than that 
represented by a pressure of water vapour less than 0*004 mm. is 
achieved. The photochemical formation of ozone, hydrogen chlor- 
ide, sulphuiyl chloride, and carbonyl chloride and the photochemical 
decomposition of hydrogen chloride, hydrogen bromide, and hydro- 
gen io^de in the presence of various quantities of moisture have 
been investigated. It is 8ho\Tn that a highly desiccated mixtum 
of hydrogen and chlorine free from oxygen does not combine to a 
measurable extent under the influence of light. A mixture of 
carbon monoxide and oxygen which has been dried to the point 
where it ceases to be explosive and at high temperatures reacts 
very sluggishly in the dark, when exposed to idtra-violet light 
exhibits the same velocity of reaction as a similar moist mlxtiirr. 
This shows that the reversal of the photo -decomposition of carbon 
dioxide by ultra-violet light in the presence of traces of moisture 
as demonstrated by Coehn and Sieper (A., 1916, ii, 281) is not due 
to an acceleration of the formation of carbon dioxide, but to a 
retardation of the decomposition. Traces of sulphur dioxide 
retarded the decomposition of carbon dioxide by ultra-violet light 
in exactly the same way as water. Against the assumption that 
the accel^ting action of water vapour on the reaction between 
carbon monoxide and oxygen under the influence of heat is due 
to the formation of formic acid as an intermediate product, it is 
shown that mixtures of oxygen and formic acid do not explode, 
whilst an equivalent mixture of hydrogen, oxygen, and carbon mon- 
oxide does BO. A mixture of hydrogen and oxygen so dry that 
it does not explode in a vessel heated to a red heat but only com- 
bines slowly when exposed to ultra-violet light reacts at exactly 
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the same rate as the undried mixture. The author has been unable 
to diy hydrogen chloride and ammonia to such an extent that 
‘they do not combine. J. F. S. 

The Influence of Ultra-violet Radiation on the Reactivity 
of Halogen attached to the Nucleus in the Presence and 
Absence of Catalysts. K. W. Rosenmfnd, K. JjTJXat, and 
W. Tibdbmann {Ber., 1923, 56, [5], 1950 — 1957).— The reactivity 
of halogen atoms attached to aromatic nuclei is greatly enhanced 
by ultra-violet radiation ; this is more particularly the case when 
copper is present as catalyst. Thus, for example, the chlorine atom 
of j 9 -chlorobenzoic acid is removed quantitatively when its solution 
in aqueous potassium hydroxide (35%) is boil^ for six hours in 
the presence of copper and ultra-violet light. The enhanced 
reactivity appears to be due to the effect of the radiation on the 
organic molecule, and not on the catalyst. Tlie reaction between 
halogen compounds and alkali hydroxides under these conditions 
does not lead smoothly to the expected hydroxy-compounds, but 
the process is well adapted to the production of ethers from halogen 
compounds and alkyl oxides, and to that of acids from halogen 
compounds and cyanides; CgH^CbCOoH-j-KCN-f 2 H 20 ~> KCl j- 
0^11^(00211)2. Copper precipitated in the solution appears 
to be more effective than Uilmann's copper powder or Piccard’s 
copper (A., 1922, ii, 216). 

The reactions are carried out in small flasks of clear silica exposed 
to the light of a Heraeus mercury lamp. The following examples 
are cited : phenyl esoamyl ether, b. p. 210 — 215°, from bromo- 
benzene and sodium isoamyloxide ; phenyl w-propyl ether, from 
bromobenzene and sodium n-propoxide; p-tolyl *<?oamyl ether, 
b. p. 232 — 235°, from p-bromotoluene and sodium t^oamyloxide ; 
o-tolyl tsoamyl ether, b. p. 213°, from o-bromotoluene and sodium 
woamyloxide ; j/-anisyl woamyl ether, b, p. 234—237°, from 
p-bromoanisole and sodium woamyloxide. a-Bromonaphthalene 
and sodium isoamyloxide unexpectedly yield naphthalene in almost 
quantitative yield. 

Potassium p-chloro- or p-bromo-benzoate and potassium cyanide 
in aqueous solution, in the presence of cuprous cyanide, gi\'e tere- 
phthalic acid in 70% yield. p-Bromobenzenesulphonic acid yields 
p-sulphobenzoic acid (yield 75%), whilst p-bromotoluene-o-sulphonic 
acid is similarly transformed into the corresponding carboxylic 
acid. 

The formation of nitriles from alkyl halides and potassium 
cpnide is appreciably facilitated by the presence of cuprous cyanide 
and ultra-violet light. H. W, 

The Protective Action of Antioxidising Substances [Poly- 
phenols] against Fading of Dyed Fibres in the Light. P. 

Sisley {BuU, Soc. cAtm., 1923, [iv], 33, 1079— 1081).— It is found 
that certain polyphenols exercise a protective action on some dyes 
on the fibre, in that the latter are rendered more stable to the action 
of light and, sometimes, of oxygen. It is not possible, however, 
to draw any general theoretical conclusions from the results observed, 
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because it is found that a polyphenol which protects one dye may 
even accelerate the fading of a closely related dye. Tannin, for 
instance, has a well-marked protective action on methylene-blue 
dyed on silk, but has practically no effect on auramine. Hydroxyl, 
amine sulphate, again, protects methylene -blue, but accelerates tlie 
fading of phloxine, whilst thiocarbamide protects the latter, but 
accelerates the fading of the rhodamines. H. H. 

Some Biochemical Efiects of Polarised Light. Elisabeth 
Sidney Sbmmens {CMmisiry and Indvsiry, 1923, 42, 954).— The 
hydrolysis of starch in the mustard seed, and also of starch grains 
when acted on by diastase in vitro, is aooelerated by exposure to 
plane polarised light. . It is suggested that the influence of polarised 
light brings about some change in the starch granules prior to the 
rupture of the membrane. C. H. R. 

Influence of the Wave-length on the Energy Change in 
Carbon Dioxide Assimilation. Otto WAKBimo and Kkwt^s 
Negelbin {Z, 'physihiX. Chem., 1923, 106, 191 — 218). — Making use 
of the method previously described (A., 1922, i, 1097) for measuring 
the energy changes accompanying the assimilation of carbon 
dioxide, the authors have investigated the change in the following 
spectrum ranges : infra-red, 800 — 900 /i/i, red, 780—700 /i/t ; 690— 
610 /Ayi; yellow, 578 green, 546 blue, 436 nn, and ultra- 
violet, 366 (ifi. There is no decomposition of carbon dioxide in the 
infra-red region and the decomposition in the ultra-violet and the 
long wave red 780 — -700 fifi has proved to be unsuitable for quanti- 
tative experiments. The absorption coefficient of a methyl alcohol 
extract the colouring matter of the alga CUoreUa has been 
determined for the four spectral regions and it is found that the 
value is smallest for the green line (a^O-OO), 1-8 times as large for 
the yellow, 9 times as large in the red, and 20 times as large in the 
blue. The assimilation experiments were carried out with CMordk 
stems, and show that the yield in the carbon dioxide assimilation 
decreases with decreasing wave-length. No relationship between 
the yield and the wave-lengths of the absorption bands can be 
found; the yield in the red, a region of strong absorption, is greater 
than that in the ^en, a region of very weak absorption, whilst 
the yield of this k greater than that in the blue, the regon of 
strongest absorption. J. F. S- 

The Photoelectric Conductivity of Cinnabar. B. Guddes 
and R. Pohl (Z. Physik, 1923, 18, 199—206).— WhiUt the results 
obtained by the authors (A., 1921, ii, 145 ; this voL, ii, 528) and bv 
Rosd.^. Physik, 1920, 3, 174) are in substantial a^ement in regartl 
to the ffj^tral distribution of the photo-sensitivity of cinnabar, 
thejp^exhibit differences greater tlian the possible experipcnUl 
error. These differences are now attributed to differences in the 
ex^rimental conditions — direction and intensity of illumination, 
voltage applied to the crystal — whereby the increased conductivity 
of the crystal when illumined originates in a primary or secondary 
effect, or a combination of both effects, produced by the incident 
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radiation. Tlie current produced by the secondary effect arises 
in so^what the same manner as ionisation in a gas is produced by 
collisions. In an electric field transverse to the direction of illumin- 
ation, the secondary current constitutes a greater proportion of 
the total current than is the case in a longitudinal field. The same 
considerations are applied to the discussion of selective maxima 
of sensitivity exhibited more especially by powders in strong 
electric fields. ^ The enei^ relations observed in connexion with 
the photo-sensitivity of cinnabar are held to support, in a general 
manner, the truth of the photo-chemical equivalence law. 

J. s! G. T. 

The Passage of Corpuscular Radiation through Matter, 
and Atomic Constitution. II. W. Bothe {Jahrb. Radio^ 
aktiv. ElektroniJCf 1923, 20, 46 — 84). — The literature of the scattering 
and absorption of a- and p-rays, and of the production of secondaiy 
radiation and of ionisation by the passage of these rays through 
matter is critically reviewed. J. g. G. T. 

The Period of Protactinium. John H. Mknnie {Phil. Mag., 
1923, [vi], 46, 675 — 685). — From a comparison of the a-activities 
of ionium and protactinium, separated from several kilograms of 
uranyl nitrate, the author has found the average life period of 
protactinium to be 18,000 years, in substantial agreement with the 
period of half-change, 12,500 years, found by Hahn and Meitner 
(A., 1921, ii, 150). J. g. G. T. 

Radioactive Disintegration Series and the Relation of 
Actinium to Uranium. A. S. Russell {Phil Mag., 1923, [vi], 
46, 642 — 656). — Regarding a disintegration series as made up of 
three types of successive changes, the author deduces that there 
are probably only four such series which are independent, these 
corresponding, respectively, with the values 222, 221, 220, and 219 
for the respective atomic weights of components of the series 
having an atomic number 86. Of these, the series 221 is new. 
rhe series 222, 220 refer, respectively, to the uranium and thorium 
series, and it is shown that series 219 is the actinium series. Simple 
empirical relations between the periods of substances related by 
the expulsion of at least four a-particles without the expulsion of 
separate p-particles, and of substances related by the expulsion of 
an Qt-particle followed by two ^-particles in succession and then an 
a-particle are given. It is deduced that the actinium series originates 
from an isotope of uranium having an atomic weight 239 (actin- 
uranium-I), present to the extent of about 5% in ordinary 
uranium. Estimates of the periods of the substances preceding 
protoactinium in this series are given. Radioactive isotopes are 
compared with those of inactive elements, and it is suggested that 
thaUium and bismuth, in addition to isotopes of lead, may form 
eud-products of radioactive series. J. g. G. T. 

The Short-lived Radioactive Products of Uranium. Wil- 
and Alexander Smith Russell (T., 1923, 
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Long>rai^ Particles from Radimu Active Beposit. L. P. 

Bates and J. Staklby Rogebs {^aiure, 1923, 112 , 435—436; 
ef . Kirscli and Pettersson, this vol, ii, 675).— Radium active deposit, 
jB-f O', on a brass disk was found to emit particles with ranges in 
air (16^760 mm.) of 9-3, IM, and 13*2 cm., respectively, as well 
as particles (presumably hydrogen particles) of range >18 cm,, 
in quantities of 380, 126, 65, and 160, respectively, compared with 
10’ of a-rays of range 6-97 cm. It was ensured that the long-range 
particles were not produced by collisions of the 6*97 cm. a-particles 
with air molecules, or by excitation in the mica sheets; they 
appeared to be independent of the metal on which the deposit was 
formed. It is considered possible that Kirsch and Petterason’s 
(^oc. cit.) 12, 13, and 10 cm. hydrogen particles are actually long, 
range a-particlcs emitted by the active deposit. A. A. E. 

Method for Photographing the Bisiutegratiou of an Atom, 
and a New Type of Rays. William D. Haekins and R, W. 
Ryah (J. Aimr. Ohem. Boc., 1923, 45, 2095 — ^2107).— The rarity 
of a collision between a fast helium nucleus (a-particle) and the 
nucleus of an atom in a gas through which it is passing increases 
greatly as the directness of the collision increases. In three cases 
the authors have obtained photographs which show the robountl 
of the a-particle, and taking account of the number of photographs 
obtained and the fact that the a-particle has passed through about 
12 billion atoms in air, this alone indicates that the nucleus of an 
atom of nitrogen or oxygen is of the order of slightly more than 
ICT^® cm. in radius, A more accurate value can be obtained by a 
mathematical analysis of all of the deflections of the a-partiele 
through smaKer angles. In an ordinary collision, three tracks meet 
in a point, one for the particle before collision, and a second for 
the same particle after collision. Should the oxygen or nitrogen 
nucleus disintegrate, then at least four tracks should meet, the 
additional track being due to a fragment, such as an electron, a 
hydrogen, or a helium nucleus disrupted from the bombarded 
nucleus. The chance of such a disintegration increases rapidly 
with the directness of the collision and with the speed of the 
a-particle. The authors have obtained a photograph in which the 
fourth track appears, and this should characterise an atomic dis- ■ 
integration. That this track starts from the proper point in space 
is shown by two projections obtained simultaneously. These give 
two views at an angle of 90®, Ra}^ of a new type, designated by 
the authors C-rays, have been photographed. In this case, the 
a-particle evidently drives particles from two widely separated 
atoms in its path. It is remarkable that the two tracb thus 
obtained lie in almost parallel planes, both are highly curved wd 
almost parallel lines, and both have a sharp retrograde motion. 
It seems probable that the ^-rays arc due to electron emissioa. 
The particles must bo very light, since the direction of the a-particie 
is not materially affected by the emission, and the tracks of the 
particles are moderately long, very much longer than those of the 
previoualy recorded S-rays. The apparatus used by the author? 
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in this work records 3,000 photographs per hour, and 40,000 such 
photographs have been secured. It is shown that in no case does 
an oblique impact effect a disintegration. The argon nucleus 
remains intact even under the sharp impact of a helium nucleus 
from thorium-C'. J. F, g. 

The Values of the Electrical Moments of the Atoms and 
their Connexion with other Quantities. R. D. Kleeman 
[J. Franklin Inst,, 1923, 196, 479 — 493). — Assuming that atoms 
and molecules in their interactions are characterised by possessing 
definite electrical moments, which at 0° (absolute) are approxi- 
mately independent of the density of the substance, the author 
fthows from a consideration of the values of the internal heat of 
vaporisation of various substances that the electrical moments of 
atoms and molecules are, respectively, equal to and 

in which N denotes the atomic number of the atoms 
concerned. The distance of separation of the electrical charges in 
the representative atomic doublet is shown to be equal to 
2‘09xl0"^®iV‘i/^ cm,, which is much smaller than the diameter of 
the atom. It is suggested that, in the case of the hydrogen atom, 
the nucleus is situated at a point distant 2-09x10"^® cm. from the 
centre of the circular path of the rotating electron and in a plane 
at right angles to the plane of motion. The doublet effect in the 
case of the more complicated atomic structures is probably 
attributable to the nuclei not occupying the foci of the electronic 
paths. It is shown that in the case of a number of substances, 
the respective values of the internal specific heat, Cf, at 0'^, are 
related to the atomic w^eights of the atoms constituting the 
molecules, by the equations log where 

and are constants. More generally, at corf^ponding tem- 
peratures Tj the relation takes the fonn log Ci=<^i{r/Tc)2iV’2/3, 
where denotes the absolute critical temperature and 4(T/Te) 
denotes a function of TjTc. The application of the doublet effect 
to the subject of specific inductive capacity is briefly discussed. 

J. s. a T, 

Formation of Gaseous Ions in the Oxidation of Nitric 
Oxide. A. K. Brewer and Farrington Daniels [Trans. Amer. 
Elecirochem. Soc. [advance copy], 1923, 171 — 182). — Experiments 
with a special form of chamber show that when nitric oxide is 
oxidised between oppositely charged electrodes a current of elec- 
tricity passes through the gases. The current is of the order of 
amperes for the oxidation of 50 c.c. of nitric oxide per minute 
reacting in a field of 450 volts per cm. This corresponds with 
about one ion for every million molecules reacting. The current 
is directly proportional to the voltage and to the number of 
molecules reacting. No evidence of a saturation current could be 
detected. Various hypotheses to explain the results are advanced. 

J. F. S. 

Motion of Electrons in Helium. J. S. Townsend and V. 
A. Bailey (Phil. Mag,, 1923, [vi], 46, 657 — 664). — In continuation 
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of provioBS work (A., 1922, ii, 43, 277, 494, 836), the authors have 
determined the velooities of translation and of agitation of electrons 
in helium submitted to the action of a uniform electric force, at 
various pressures ranging from 5 to 240 mm. of mercury. Values 
are deduced for the mean free path of the electron at 1 mm. pressure, 
and the proportion of energy lost by an electron on collision. The 
results indicate that, so calculated, the free path of an electron in 
helium is about twice that in hydrogen. The mean free path is 
approximately constant and equal to about 0-05 cm. for velocities 
between 10® and 5x10^ cm. per sec. Moreover, the increase in 
the free path as the velocity diminishes occurs for smaller velocities 
in helium than in argon. The proportion of energy lost by an 
electron due to collision is approximately constant and equal to 
2*5x10^ for velocities ranging between 2x10^ and 10® cm. per 
sec. For velocities greater than 10® cm. per sec., the proportion 
increases considerably owing to ionisation produced by the collision 

J. S. G. T. 

The Motion of Electrons in Carbon Monoxide, Nitrous 
Oxide, and Nitric Oxide. M. F. Skinker and J. V. White 
[Phil. 1923, [vi], 46, 630 — 637). — In continuation of previous 
work, the authors have investigated the velocities of translation 
and of agitation of the electrons under various electrical forces and 
at various pressures, in the cases of the gases carbon monoxide, 
nitrous oxide, and nitric oxide. The results indicate that in the 
case of carbon monoxide the electrons in the stream do not tend to 
form ions by adhering to molecules of the gas, whilst such ions are 
produced in nitrous oxide and nitric oxide. Values of the mean 
free path of the electrons, the effective radius of the molecules, 
and the proportion of energy lost in collision between an etectron 
and a molecule are tabulated. J. S. G. T. 

Problems of Hydrone and Water : the Origin of Elec- 
tricity in Thunderstorms. Henry E. Armstrong {Nature, 
1923, 112, 537— 538). —If it is assumed that changes in the ske 
of particles of water can, in the absence of conducting electrodes, 
give rise to free electricity, it is held that the coalescence of small 
drops is more likely to induce electrical phenomena than is the 
reverse process, in that energy is thereby liberated (cf. this vol., 
ii, 542). Chemical interchanges are believed to account for observ- 
ations recorded by Simpson {Phil. Trans., 1909, [A], 209, 379) and 
Lenard {Ann. Phys. Chtm., 1892, [ii], 46, 584). A. A. E. 

Electrical Conductivity of Dilute Aqueous Solutions of 
Hydrogen Chloride. Henry C. Parker {J. Amer. Ohm. Soc., 
1923, 45, 2017— 2033).— The electrical conductivity of aqueous 
solutions of hydrochloric acid has been determined at 25° for 
concentrations between 0*04 and 3*0 millimole, per litre. The 
solutions were made up by w*eight and were accurate to a few 
hundredths %, and the water had a specific conductivity of 
0*1 X lOr*. The values for the equivalent conductivity show a slight 
ynATimiim in the region of 0*1 millimol, per litre, due to the influence 
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of the impuriti^ in the water, which apparentlj^ cause a somewhat 
greater effect than in the case of iodic acid (this vol., ii, 7). Com- 
parison with the results of other investigators confirms tho con- 
clusions of Kraus and Parker (Zoc, cit.) regarding the considerable 
influence of the impurities in the water and of the alkali in glass 
cells on the electrical conductivity of dilute solutions of acids. 
Values have been interpolated for rounded concentrations from the 
results for hydrochloric and iodic acid. The data for iodic acid 
cover the range 0‘05xl0"®i\r to 0^5.V. The cell constant was 
determined by an intercomparison with three standard cells, over 
a considerable range of concentrations, with potassium chloride as 
electrolyte. The unusual results of this intercomparison may be 
explained by assuming the presence of an adsorbed layer in contact 
with the electrodes, the resistance of which is greater or less than 
that of the bulk of the solution, according to whether the electrolyte 
is negatively or positively adsorbed. One of the intercompared 
cells apparently has a greater correction for this adsorbed layer 
than the cell used in the measurements with hydrochloric acid, 
whilst the other two have a smaller correction. On the supposition 
that hydrochloric acid will be positively adsorbed and will conse- 
quently have but slight correction for this effect, a value for the 
constant was selected at the minimum point of the cell constant 
curve, which value is assumed to remain fixed in the measurements 
of the acid solutions. Extrapolation of the results on the assump- 
tion that the law of mass action is approached as a limiting form 
at infinite dilution gives a value of for hydrochloric acid of 
425-69. Assuming that the value of A(j for the chloride -ion at 
25^^ is 75*8, a value of 349*89 is obtained for the hydrogen-ion at 
that temperature. (Comparison of this with the value 349*93 
obtained by Kraus and Parker {loc, cit.) for iodic acid leads to the 
value 349-89 i;0-05 as the most probable value for the hydrogen-ion 
at 25“, since the basis for the ceU constant is more firmly established 
for the measurements with hydrochloric acid. The mass-action 
constant corresponding with this extrapolation lias a value 0*105. 

J. F. S. 

Electrical Conductivity Measurements on Dilute Aqueous 
Salt Solutions at O'”, 18°, and 100°. P. Walden and Herm. 
Ulich {Z. physiked. Chem., 1923, 106, 49 — 92). — ^V^ery exact electrical 
conductivity determinations have been made at 0°, 18°, and 100° 
with solutions of potassium chloride, nitrate, and perchlorate, 
sodium chloride and nitrate, caesium nitrate, lithium perchlorate 
and picrate, tetraethylammonium picrate, potassium picrate, 
chlorate, broraate, and iodate in concentrations down to the most 
dilute. The limiting conductivity has been deduced by means of 
P. Hertz’s hypothesis, and values have been found which confirm 
the hypothesis. Electro-conduotivity-concentration curves have 
been drawn, and in the case of the less soluble salts it is found that 
regular deviations from the Hertz curve occur. Lithium picrate 
and tetraethylammonium picrate follow Stokes’s law with sufficient 
exactitude in the temperature lunge examined. This result makes 
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it possible to determine the ionic mobility at 100 ® with satisfactory 
accuracy. In the case of the |)erchlorate-ion, CIO 4 ', the mobility 
at 18® equals 58*4, a value which is lower than the older measurements 
indicated. J. F, S. 

Simple Determination of the Limiting Value ol the Mole> 
cular Conductivity of Strong Electrolytes. C. Drucker 
[Z. physikal. Chem,, 1923, 105, 472 — 475). — criticism of Lorenz 
and Lande’s papers (this vol, ii, 9, 284), in which it is shown that 
the statement that a is a constant characteristic of the substance 
is at variance with facts ; the author shows that a expresses in its 
\'ariability the accepted variability of the transport number. 
Consequently the suggested new extrapolation process is not 
applicable, J. F. S. 

The Theory of Electrolytes. II. P. Debye and E. HticKEL 
{Physikal. Z., 1923, 24, 305 — 325). — In continuation of previous 
work (this vol., ii, 459), the authors present a mathematical analysis 
of the effect on the electrical conductivity of a completely ionised 
solution due to the presence of, and the mutual electric forces between 
the ions. Ionic and electrophoretic forces are investigated, atten- 
tion being directed to the following, among other matters ; potential 
distribution around the moving ions, the motion of the solvent, 
and velocity and pressure distribution in the neighbourhood of 
the ions. An expression for the conductivity coefficient, /a, is 
derived in the form l—fK={^TrfrvnlDkT)^l\fiwJQDkT-\-bw 2 l’ in 
which c is the electronic charge, v the total number of ions, n tlie 
number of molecules dissolved per c.c,, D the dielectric constant 
of the solvent, k, Boltzmann's constant, T the temperature, 
and are complex valency factois, expressions for which are given, 
and 6 the mean diameter of the ions. This expression agrees with 
the conclusion of Kohlrausch (A., 1907, ii, 600), that in the case 
of dilute solutions, 1 — /aQCc^/^, c denoting the concentration. Besults 
deduced from the expression are compared \vith experimental 
results in the cases of aqueous solutions of univalent and multi- 
valent salts, and of non-aqueous solutions. Generally, the agree- 
ment between calculated and experimental results is satisfactory. 

J. S. G. T. 

Relative Measurement of the Electrical Resistance of 
Thallium in the Region of the Temperature of Liquid Helium. 

H. Kamebukgh 02n{E3 and W. TrrYN {Arch. Norland, 1923, 
[iii], 6, 284— 292).— The electrical resistance of thallium has been 
determined at the temperature of liquid air, liquid hydrogen, and 
liquid helium with the object of ascertaining whether thallium is a 
super>conductor like merexury and lead. It is found that at 2‘32®A' 
all resistance has disappeared. J. F. S. 

Relative Measurements of the Electrical Resistance of 
Ordinary Lead and Lead from Uranium at Temperatures 
below 14® K. H, Kamerlingh Onnes and W. Tuyn {Arch. 
Nierland, 1923, [iii], 6 , 293— 300).— The electrical resistance of 
ordinary lead and lead from uranium (radium*^) has been deter- 
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ruined and the point at which the resistance disappears ascertained. 
It has been found that pure lead (at. wt. 207*20) and uranium lead 
(at. wt. 206*06) have the same point of disappearance of resistance 
within 0*026°. J. F. S. 

Electrical Resistance of Phenol-Water Systems, and the 
Application of [the Properties of] such Systems to Biological 
[Processes]. Mabtin H. Fischer [Kolloid Z., 1923, 23, 131— 
147).— After a discussion of the theory of the colloidal condition, 
in which the lyophilic coEoidal condition is defined as the product 
of two mutu^y soluble substances and is compared with the 
system phenol-water, the author describes a number of measure- 
ments of the electrical r^istance of the system phenol-water to 
which various additions of acids, bases, salts, and non-electrolytes 
have been made. In these systems, the phenol phase is regarded 
as comparable with protoplasm, and the physico-chemical properties 
of this phase are regarded as of importance in the elucidation of 
the characteristic properties of living substance. Pure hydrated 
phenol has a very high electrical resistance, which is reduced by 
the addition of acids and alkalis. The addition of neutral salts 
also reduces the resistance, but not to so marked an extent. In 
all these cases, the amount of reduction is dependent, not only on 
the concentration of the added substance, but also on its chemical 
nature. The reduction caused by the addition of salts of constant 
concentration is not the same in all cases, and it is deduced that an 
“ antagonism ” exists in certain cases. Some non-electrolytes, such 
as the lower alcohols, also lower the resistance, but not so strongly 
as the electrolytes. The behaviour of hydrated phenol is parallel 
with that of cells and animal fluids under the same conditions. 
The presence of various electrolytes and non-clectroIytes in mixtures 
of phenol and water changes the volume of the hydrated phenol 
phase. Acids slightly reduce the volume, whilst alkalis increase 
it considerably, that is, they bring about a swelling of the phenol. 
Salts reduce the volume in proportion to their concentration. 
This behaviour is parallel with the absorption and loss of water 
in living cells, which is usually attributed to changes in osmotic 
pressure. Protoplasm is not, as is so generally held, a solution of 
protoplasmic materials in water, like phenol in water, but a system 
of the opposite type, namely, water dissolved in protoplasmic 
material, like water in phenol. The physico-chemical law's which 
apply to the latter type of system alone hold for living material. 

J. F. 8. 

Single Potential of Arsenic and its Power to Replace other 
Metals in Solutions. Loms Kaslenberg and John Vernon 
Steinle {Trans, Armr, jSoc. [advance copy], 1923, 203 — 

226).— The single potential of arsenic has been determined in a 
number of different electrolytes, including arsenic trichloride, tri- 
iodide, arsenious oxide, p-aminophenylarsinic acid, p-hydroxyphenyl- 
ftwinic acid, p-glycinoaminophenylarsinic acid, p-acetamidophenyl- 
arsinic acid, and di-p-aminophenylarsinic acid, and in general the 
leaultg of previous investigators have been confirmed. In making 
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the single potential measurements, the arsenic electrodes were 
prepared in a number of different ways. It was found that a 
solid arsenic electrode, sawn from a large piece of arsenic, gives 
trustworthy results, and offers on the whole the best form of 
electrode for making the determinations. Electrodes prepared by 
electroplating arsenic on other metals were found to yield untrust^ 
worthy results, in that they do not develop the true potential of 
pure arsenic. Metallic arsenic was used to displace the metals 
silver, copper, and mercury from their compounds. The reaction 
which occurs in these cases may be represented by 6MX4-2As4- 
3H20=6M-l-6HX'fAs203. Arsenic has been displaced [from its 
compounds by other metals, including sodium, magnesium, alu- 
minium, zinc, cadmium, iron, cobalt, nickel, lead, tin, bismuth, 
and antimony. In many of these cases the replacement could not 
have been predicted from a knowledge of the single potentials of 
the metals concerned. The authors are of the opinion that in the 
case of arsenic the power of a metal to replace this metal is a highly 
specific property which depends on the individual nature of the 
metals in question and also on the liquids used in the experiments. 

J. F. S. 

Electric Potential of Antimony-Lead Alloys, S. D. 
Muzaffar [Trans, Faraday *Soc., 1923, 19, 56 — 58).— Measurements 
of the electric potential of antimony-lead alloys against a calomel 
electrode in iV-potassium hydroxide, A^-lead nitrate, and acid 
potassium antimony tartrate solutions showed that up to 98% 
of antimony the potentials were identical with that of lead, thus 
demonstrating that, in the antimony-lead series, there arc no 
solid solutions and no compounds formed. A. R. P. 

Oxidation-Reduction. III. Electrode Potentials of Mix- 
tures of IndophenoM-Naphthol-2-Sulphonic Acid and the 
Reduction Product. W. Mansfield Clark and Barnett 
Coken [U.S, Pub. Health Rep., 1923, No. 834, 3—28; ef, this vol., 
ii, 677). — A new indophenol, 

acid., HO-C6H4 ‘N:CioH 5(S05H):0 or 0:C6H4 :N-C,oH 5(OH)'S03H, 
has been synthesised by grinding 14*2 g, of quinone chloroimide with 
25 g. of water and a quantity of ice, then with continual grinding 
adding 24-6 g. of sodium l-naphthol-2-sulphonate in 75 c.c. of 
4iV-so^um hydroxide. The solution is kept for an hour, A cold 
saturated salt solution is then added, when a thick precipitate is 
formed. This is filtered and wash^ with cold saturated salt 
solution. The material is extracted with water and filtered. The 
filtrate is cooled and precipitated with carbon dioxide. The pre- 
cipitate, after drying on porous plates, is recrystallised from alcohol, 
when a red sodium salt of the above-named compound separates. 
Tlie reduction potentials of this compound in equilibrium with itts 
reduction product at different Pn values have been determined at 30 . 
It is found that the measurements conform fairly with the equation 
£ft=0-5440-0*03006 log [6f,]/[fi?o]-hO‘03006 log {KrKjiK]-^Kr[BJ 
...•f[H‘]3)-0'630061og(A'o-f[H*]), where -Sf, is the concentration 
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of the total reductant, that of the total oxidant^ Kf the dis- 
sociation constant of that phenolic group in the reductant which 
is possessed by the oxidant, is the disfifociation constant of the 
same group in the oxidant, and is the dissociation constant of 
the phenolic group created by the reduction. The following values 
are obtained: iro=2'09xl(r®, iT, 8*01 xlO-i® and i: 2 =: 200 xlir“. 
The hypothetical normal potential is -f 0*5440 volt. It is sho^ 
that an 80 — 90% reduction of 4-indophenol-l-naphthoI-2-sulphonio 
acid vnthin the ordinary physiological range of indicates a 
reduction potential about 0*52 volt more positive than the hypo- 
ibetical hydrogen electrode potential of the solution, and it is 
suggested that the reduction of this dye should indicate minute 
degrees of physiological reduction. J. F, S. 

Reduction Potentials of Quinones. I. The Efiect of the 
Solvent on the Potentials of certain Benzoq^uinones. James 
B. CoNAi?T and Loms F. Fiesee (J. Armr. Ckem, Soc,, 1923, 45, 
2194 — 2218; cf. A., 1922, ii, 547 ; this voL, ii, 9, 285).~Ther^uction 
potentials of various alkyl and chloro-derivatives of benzoquinone 
have been measured in alcoholic and in aqueous solution. A 
method has been devised whereby the free energy of reduction of 
ft quinone, and the reduction potential, referred to the solid state, 
can be found. A cell is constructed consisting of a hydrogen 
electrode, immersed in a given solvent, connected with a half-cell 
containing an inert electrode immersed in the same solvent saturated 
with both the quinol and the quinone, and containing both solid 
substances. From the potential of this combination it is possible 
to calculate directly the free energy of reduction, referred to the 
solid states. This method cannot be used, however, if a quin- 
hydrone is formed ; the following procedure is then adopted. Two 
seprate combinations are investigated. In one the half-cell con- ■ 
tains a solution saturated with the quinone and the quinhydrone ; 
in the other, the solution is saturated with the quinol and the 
quinhydrone. The algebraic mean of the potentials of the two 
combinations is the required reduction potential referred to the 
solid states, whilst the difference between the potentials is a measure 
of the free energy of the formation of the solid quinhydrone from 
its solid components. The results obtained show that, either in 
solution or referred to the solid states, the introduction of methyl 
groups into the quinone nucleus decreases the reduction potential, 
whilst the introduction of chlorine atoms at first raises the potential 
and then lowers it. Essentially the same relationships are found 
between the reduction potentials of different substances in aqueous 
and alcoholic solution, but the potentials referred to the solid 
states are not entirely parallel to those measured in solution, The 
temperature coefficient of the reduction potential (solid states) 
has been measured for all the quinones investigated, and the total 
c‘ner^ of reduction calculated. Comparison with previous thermo- 
themical measurements reveals, probably owing to errors inherent 
the latter, great discrepancies in the figures for the polychloro- 
qmnones. \V, s. N. 
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Membrane Potentials Considered as DiSusiou Potentials. 
E. B. R. Pbidbaux and W. E. Ceooks {CJhmtsiry and Induairy, 
1923, 42 , 955). — Measurements of conductivities, viscosities, diffu. 
sion, and membrane potentials in solutions of potassium benzoate 
and potassium salicylate with parchment membranes, show a 
definitely diminished mobility of the organic anions in the parch- 
ment; this retardation accounts for the increase of the diffusion 
poWtial with such salts. C. R. H. 

Behaviour of Cuprous Oxide Photo-voltaic Cells. Aixen 
1). Gaerison {J. Physical Ckm,, 1923, 27, 601— 622).~The form- 
ation of cuprous oxide electrodes and the conditions under which 
they have both a positive and a negative light effect are d^cribed 
and the general characteristics of each effect discussed. The posi- 
tive photo-potential is found to be approximately proportional to 
the logarithm of the light intensity and to increase with increasing 
hydrogen-ion concentration. The maximum negative photo- 
potential is proportional to the intensity of the light for low 
intensities and constant at high intensities, whilst the positive 
recoil following the negative maximum increases with the intensity. 
The maximum negative photo-potential decreases with increasing 
hydrogen-ion concentration. For large effects, the negative photo- 
potential decreases and for small effects increases with increasing 
cupric-ion concentration. The characteristics of the cuprous oxide 
electrodes which are now known are all explained by the estab- 
lished laws of electro-chemistry by the assumption that the light 
displaces the equilibrium constant of the reaction, CujO (solid) 
CugO (dissolved) 2Cu’ -f O'", causing the cuprous oxide to behave 

as though its solubility was increased in the light. The results 
are what would be expected if Einstein’s photo-chemical law applied 
to this reaction in a qualitative manner. The active frequencies 
have not yet been determined. The theory is also applicable to 
the silver halide electrodes as well as to the copper electrodes, since 
they behave in the same way, and is opposed to the theory that 
the primary effect of radiation is either photoelectric in its nature 
or causes a direct separation of the uncharged elements. The 
hypothesis that the effect of the light is a separation of the charged 
elements as ions or thereby an increase in the solubility of the 
salt and that the decomposition is made complete only by electro- 
chemical equilibrium is supported by the experimental fact that | 
perfectly salts are stable in light. J. F. S. 

The Electromotive Behaviour of Magnesium. H. A. 

Smtes {Proc. K. Akad. Wetensch. A'tnsterdamy 1923, 26, 395—407; 
cf. A., 1921, ii, 402).— The effect of amalgamation on the E.M.F. 
of the magnesium electrode was studied. From theoretical cofl- 
siderations it was found that the magnesium electrode cannot 
possibly behave as an oxygen or hydrogen electrode, but that the 
explanation of its low E.M.F. is to be found in the fact that the 
formation of a layer of hydroxide on the surface of the mm 
hinders the ^tablishment of the metal-hydrogen inner equilibrium-j 
Activation by means of mercury causes the true inner equiUbriu®i 
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®y measurement it was 
of a magnesium half element containing 
Jf/10.ma«ne8ium sulphate was -1*902 volt with respect toS 
normal calomel electrode, but that on the addition of a 

satura^ Mintion of mercuric chloride it fell to — 1'740 volt On 
removing the magnesium, washing with distiUed water, and immer- 

immediacy 

-1-^'^dt ^ ®fter five minutes, one of 

H, H. 

Electrolysis fiOijn Alumininm Anode the Anolyte being : 
L^lutioMrfS^um Nitrite. U. Solutions of Potass^ 
Oxal^. F. H. Jeffrey {Trans. Faraday Soc., 1923 19 52— 
55).~ll-l^trolysis of solutions of sodium nitrite in concentrations 
varjnng from nor^ to saturated resulted in the formation of 
much aluimnium hydroxide and in the evolution of nitric oxide 
whi^ nitric aeid was found in the anolyte. Probably the priman? 

at the anode is aluminium nitrite, which is immediately 
hydrolysed to alumimum hydroxide and nitrous acid. The latter 
compound then decomposes into nitric oxide and nitric acid 

Biolysis \rith jwtassium oxalate solution as the anolyte 
in the alumimum anode dissolving ; on evaporation of the 
hqmd crystals of potassium alumini- 

oxalate, 1 ^^ 1(0204 )3,3H20, were obtained analogous to potassium 
chromi-oxalate. ^RP 

The Hectron in the Chemistry of Solutions and in Electro- 
^e]^try. I- The Paths of Electrons in Solutions during 
Hectrolysis with a Spark Cathode. L. V. I>is.4BSHevsh^ 
!taE) M, Rosenbeeg {J. Muss. Phys. Chem. Soc., 1923, 54, 53^ 
',f 0 **°." -^M-potassium iodide was electrolysed, keeping 

the cathode 3-^ cm. above the surface of the liquid so that a srark 
was produc^ The addition of phenolpbthalein causes the apCr. 
aace of a red stream in the liquid along the path of the spark tWh 
the liquid; a blue stream is observed ufider the same conditions 
If starch be added instead of the phenolphthalein, whilst the colour 
of the stream is violet if both indicators are added together 
Under the standard conditions adopted, the stream was Muallv 
TOible to a depth of alioiit 9 cm., and widened at the end, and it was 
observed that the red streams were somewhat more tortuous and 
imgular than the blue ones. The streams are deflected by the 
induction of a magnetic field, and are due to a pencil of electrons 
’’y ■’eing projected into the liquid from the 

ta l™ * 1 . -1 encounter ions of iodine and cause them 

u" “i^ed, the atomic iodine then 

the starch m the usual way. A secondary process is 
to reduction of potassium-ions, which acquire an additional 

; this then reacts with water, 
hydroxide, which ionises and is detected by the 
phenolphthalein. It appears likely that the 
Sta ^tassram-ions is due both to the electrons lost by 
to lodme-ions and those of the cathode stream. These experimento 
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are thus a demonstration of the fact that the process of oxidation 
is the loss of an electron, whilst reduction involves the acquisition 
erf an electron by an ion. G. A. R, K. 

The Electron in the Chemistry of Solutions and in Electro- 
chemistry. II. The EUectrons of Radium as a Reducing Agent 
and a-Particles as an Oxidising Agent. L. V. Pisabshevski 
(J. Rim . Phys. Chem. Soc.y 1923, 54, 648 — 670). — ^Aqueoys solutions 
of hydrogen iodide (0-5iV) and ferrous chloride were kept in contact 
with a radium preparation for about a year ; the radium prepara- 
tion was introduced directly into the solution in some cases and in 
others was contained in a separate glass vessel sujBficiently thick 
to absorb all a-particles; control solutions were also kept. It was 
found that oxidation took place to an appreciable extent in solutions 
containing the radium preparation, iodine being liberated and 
ferrous-ions being converted into ferric-ions. No decomposition 
of the solvent was observed, doubtless because the oxygen and 
hydrogen produced were immediately acted on by the dissolved 
substances. It is shown by calculation that the results obtained 
can only be explained on the assumption that the ions of ferrous 
iron and iodine are oxidised, that is, they lose a valency electron, 
when they collide with a-particles deriv-^ from the radium salt. 
It was found that hydrogen iodide exposed to bombardment by 
^-particles (or electrons) alone showed slight but definite signs of 
decomposition; the action is explained by the absorption of the 
electrons by the ions of iodine. In solutions containing radium, this 
reducing process goes on concurrently with the oxidation due to 
a-particles, but the latter process pr^ominates owing to the fact 
that a-particles are given out in far greater number than ^-particles. 
In connexion with these experiments, the nature of chemical and 
electrochemical processes is discussed. G, A. R. K. 

The Electron in the Chemistry of Solutions and in Electro- 
chemistry. III. The Electronic Nature of Ionic Reactions and 
their Capacity to Produce a Current. L. V. Pisarshevski and 
(MiLB) M. Rosekbero {J. Russ, Phys. Chem. Soc., 1923, 54, 579— 
600). — When two unequal platinum plates are dipped in a solution 
ill which a chemical reaction is proceeding and the plates are con- 
nected together through a sensitive galvanometer, the passage 
of a current is observed. The current is due to the following causcF;. 
Every ionic reaction, such, for instance, as oxidation or reduction 
(cf . preceding abstract), involves the passage of electrons to and fro 
in the reacting medium. Some of these encounter the platimim 
plates dipping in the liquid and communicate an electric charge to 
them by ^Artue of a two-fold process ; some electrons will encounter 
atoms of platinum with force sufficient to remove valency electrons 
from them, that is, causing the ionisation of the%ietal, whilst other 
electrons will merely enter the plates, increasing the concentration 
(rf electrons within it (the two processes are evidently mutually 
opposed). If it now be assumed that the electronic concentration 
in the two plates is not the same, it is cl^r that a current must be 
produced when they are joined by a wire ; it is proved that if 
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the plftteg are of uoequal dimwsions, such is actually the case, and if 
the potential is due to the electrons acquired from the solution the 
larger plate is negatively charged whilst the sznaller one is positive. 
The converse is, however, the case, if the chief process depends on 
the loss of electrons by the plates, favoured by the presence in the 
solution of some reagent ready to unite with the electrons set free. 
The larger plate then becomes positive and the current flows from 
the smaller plate to the larger; this is particularly noticeable in 
reactions involving oxidation and reduction, in accordance with the 
authors' view of these processes (preceding abstracts). Processes 
of ionic dissociation also produce an appreciable current under these 
conditions, and it is significant that the current is increased if pure 
^vater be added to the solution so as to cause increased ionisation 
of the electrolyte. The direction of this current is, however, 
dependent on the existence and relative magnitude of two processes, 
the ionisation of the electrode when brought into contact with the 
solution and the dissociation of the solute with a consequent move- 
ment of electrons ; these two processes cause changes in opposite 
directions, and therefore the current between two unequal platinum 
plates dipped in a salt solution may pass in either direction, accord- 
ing to circumstances. 

The influence of a radioactive substance on the phenomenon is 
described, and the observations of Schtschukarev (A., 1916, ii, 172) 
bearing on some aspects of the subject are discussed. G. A. R. K, 

Electro-endosmosis and Electrolytic Water Transport. 
Heinrich Remy (Z. Ekktrocbem., 1923, 29, 365 — 370).— The author 
has determined the electrolytic transport of water as well as the water 
transported by electro-endosmosis for a number of normal and 
decinormal solutions. The water carried electrolytieally is that 
which forms a layer round the ions, and in consequence Is carried 
along with them. The amount of water carried in this way furnishes 
a measure of the number of molecules of water associated with each 
ion. The results show that the amount of water associated with 
the alkali-ions including ammonium follows the same order as lias 
been previously calculated by the author from a comparison of the 
mobilities of these ions (A., 1915, ii, 310). The positive electrolytic 
water transport of the acids examined shows that the hydrogen-ions 
are sheath^ in a small amount of water. The amount of water 
connected in this way lies betw^een one and tw’O molecules for each 
hydrogen-ion on the assumption that the water sheath of the 
chlorine-ion contains between three and nine molecules. J. F. *S. 

Velocity of Migration of Isomeric Ions. 1. H. Ley and 
H. Liekmann (Z. physikal. Chem., 1923, 106, 161—177),— The 
authors have redetermined the electrical conductivity of the sodium 
or potassium salts 4 o-hydroxybenzoic acid, p-hydroxybenzoie acid, 
p-cresotic acid, 6-hydroxy-m-toiuic acid, o-hydroxybenzene- 
sulphonic acid, p-hydroxybenzene sulphonic acid, anisic acid, and 
o-methoxybenzoic acid at 25° for a number of dilutions, and the 
molecular conductivity at infinite dilution has been obtained in 
each case. From these values, on the basis of the ionic 
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mobility of the anions 
tained: OH-CsH.-COj' 

[Me;OH:COj'=l:3: 

[Me:0H:C02'-l:3: 

[j>] X,=33-3 ; OH-Ce 
results are discussed 
compounds. 

The Constitution of Soap Solutions : Bffigration Data for 
Potassium Oleate and Potassium Laurate. James W^ii 
McBain and Richard Charles Bowdeh (T., 1923, 123, 2417- 
2430). 


has been deduced and the foUowin^alues oh- 
[oU„=36‘8; (i?]Xa=31-5. 
4]A,-344;[M0:OH:CO2'=1:2:3]A,=344; 
6] A,=30*6. OMe'CeH^-COj' [o] A„-33-5; 
04*803^ [o] A,~36-5; [p] A.=33-9. The 
in connexion with the orientation of the 


Crystalline Form of Electro-deposited Metals. WhuamBlum 
and H. S. Rawdon {Tran^. Amer. Eledrochm, Soc. [advance copy], 
1923, 245— 267) —A simple hypothesis of the mechanism of crystal 
formation in electro-deposition is put forward, acco^ng to which 
the cathode discharge of metal-ions and the formation of crystals 
constitute one and the same process, and any given ion is discharged 
at the point at which the lowest discharge potential is required. 
The discharge potential is a function of the solution p^ure of the 
metal and the “ effective ” metal-ion concentration adjacent to it. 
The single potential and solution pressure of a metal are the resultant 
of the “ primary single potential,” which is defined in terms of the 
solution pressure of a single unorientated atom, and the orientation 
potential,” which is a measure of the chminution in solution pressure 
and corresponding algebraic inclose in single potential caused b} 
the arrangement or orientation of the adjacent metal atema. A 
higher potential is required to discharge an ion in a position unre- 
lated to tliose of previously discharged atoms than on an existing 
crystal, and similarly a higher potential is required to ^harge an 
ion on a small crystal than on a large one. Typical structoes 
of electrode deposits are classified into three major groups : those 
in which all, or practically all, of the initial nuclei continue to groi^, 
those in which only a part of the initial nuclei continue to grow, and 
those in which none of the initial nuclei grow. The factor which 
determine the character of the crystals are (fiscussed and the ^rec- 
tion of the change produced by any change in operating conmtions 
is predicted and illustrated. J. r. o. 


Passivity. Gerhard C. Schmidt {Z. physikd. C^m., 19-3, 
106, 105— 154).— Attempts to measure the solubility of hydrogen 
and ’oxygen in iron, platinum, chromium, nickel, gold, and copper 
have been made by liberating these gases electrolytically on one 
side of a metal electrode and measuring the ^tential of the othe 
side against a normal calomel electrode. Tim efet of J 

hydrogen and oxygen over surfaces of copper, iron; mckel, chro i 
platinum, and gold on the potential of these metals m va 
Elutions has also been determined. The effect of roughening ana 
polishing the surface of chromium, iron, moljrbdenum, nic^i 
tantalum, vanadium, and platinum on the potential of these 
has been determined. The results of the above determinations 
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discuseed in connexion with the jpassivity phenomena of the metals. 
It is shown that Warburg’s hypothesis [Ann. Phys. Ckim., 1889, 
[iii], 38 , 321) that the change of potential brought about by the 
passage of hydrogen or oxygen over a metal is due to changes of 
concentration in the surrounding solution is not confirmed by the 
present experiments. On the other hand, the hypothesis which 
states that gases dissolved in metals change the potential on account 
of their solution pressure is found to be in agreement with the 
experiments. No sure conclusions with respect to activity or 
passivity can be drawn from potential measurements alone, since 
the potential depends for the most part on whether the gas is 
dissolved or not in the metal. Chromium, nickel-chromium- steel, 
molybdenum, and tantalum after polishing give a very low potential 
which reaches the normal value again in fifty minutes with chrom- 
ium, thirty minutes with molybdenum, and twenty minutes with 
tantalum. In the case of nickel, cobalt, and vanadium the change 
of potential is nothing like so great as in the above cases and it 
regains its normal value much more rapidly. Platinum, copper, 
antimony, aluminium, and iron exhibit a still smaller change of 
potential on polishing and in the case of zinc, tellurium, magnesium, 
cadmium, tin, and lead the change of potential is so small as to be 
scarcely detectable. The presence of gases or polarisation take no 
part in these changes. A complete parallelism exists between the 
amount of the change of potential, the time required for the metal 
to regain its normal potential, and the hardness of the metal. Thus 
the hardest metal, chromium, exhibits the largest change in potential 
and requires the longest time to regain its normal potential. This 
phenomenon is attributed to the diminution of the surface tension. 
Passive nickel becomes active when its surface is chemically 
attacked ; this can occur by means of electrolytes such as sulphuric 
acid or by chlorine, bromine, or iodine. On account of the passivity 
of nickel, iodine separates at first in the electrolysis of potassium 
iodide solutions, but when the surface of the nickel has been attacked, 
nickel iodide is formed and the metal is then active. Nickel can 
also be activated by the removal of gases from its surface and by 
mechanically roughening the surface. Passive chromium becomes 
active by disturbing the surface, by scratching, knocking, and so on, 
but in nitric acid it remains permanently passive. Activated 
chromium placed in dilute hydrochloric or sulphuric acid remains 
permanently active. On removal from the acid, however, it becomes 
passive again after a short time, even although oxygen is rigorously 
kept away. Chromium heated in a vacuum or in nitrogen is active. 
In hydrochloric acid at 100° it is also active, and at this temperature 
chlorine, bromine, and iodine attack chromium and activate it, 
solely because the surface is disturbed. TOen hydrogen is evolved 
from one side of | sheet of iron the other side becomes active; 
diffusing oxygen acts in the same way. Even in a solvent in which 
iron does not dissolve, for exai^le, a solution of potassium nitrate, 
it may be activated as above. Tnis fact is in direct opposition to the 
oxidation and oxygen-alloy hypotheses. In addition to its activat- 
ing action, oxygen also shows a passivating action. Iron becomes 
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passive in a solution of chromic acid which contains a trace of 
sulphuric or hydrochloric acid ; it may be activat^ by diffusing 
hydrogen or by disturbing the surface. The paMivity of metals 
is therefore to be attributed to a large surfaoe tension, for when the 
surface tension is reduced the metal becomes active. Reduction 
of the surface tension can be brought about by attacking the surface 
chemically, by disturbing the simace mechanically, or by causing 
gases to escape from the surface. Oxygen passivates and hydrogen 
activates. J. F. S. 

Relation between Current, Voltage, and the Lei^hs of 
Carbon Arcs. II. A. E. R. Wbstman and W, J. Clafson {Tram. 
Amer, Electrochem, Soc. [advance copy], 1923, 87 — 100). — Con- 
ditions have been found under which steady arcs can be maintained 
with currents from 120 to 700 amperes and voltages from 15 to 
60. The appearance of steady arcs and of the various unsteady 
arcs that were encountered are described. A technique for accur- 
ately determining the relationship between current, voltage, and 
the length of carbon arcs has been developed, and has led to results 
which, are tabulated in the paper. These results lead to the con- 
clusion that e=0-99JO, where c is the voltage over the arc and L 
the length in millimetres from the tip of the cathode to the bottom 
of the anode crater. J. F. S. 


Spectroscopic Magneton Numbers. A, Sommerfelo [Physi- 
hd. Z., 1923, 24, 360— 364).— The author considers the physical 
reality of the magneton, in accordance with the ideas of Gerlach 
[Pkysihal. Z., 1923, 24, 275) and of Epstein [Sekrux, 1923, 57), 
to be definitely established from a consideration of the series of 
multiplets in the spectra of chromium and manganese. It is shown 
that whereas in the transition from group to group in the periodic 
classification of the elements the value of the atomic magnetic 
moment associated with the atomic condition responsible for the 
emission of the lines of greatest multiplicity increases by one unit, 
the mechanical moment or the internal quantum number corres- 
ponding thereto increases by half a unit only. This result the 
author considers to be the basis of the explanation of certain 
apparent magneto-optic and magneto-mechanical anomalies, 
including the Richardson effect. J- b. G. I. 


Determination of the Isothermals of Hydrogen and Helim 
at Low Temperatures, made with the Object of examining 
whether the Compressibility of these Gases is Iixfluencea 
by the Quanta. J. Palacios Martinez and H. Kamerlisgh 
Onnes {Arch. AeerZa/wf, 1923, [iii], 6, 253 — 276).— With the object 
of ascertaining whether or no the compressibility of hydrogen and 
helium is influenced by the quanta, the authors have determined the 
isothermals of these two gases at 20-50®. The values of and ps 
have been calculated, and it is shown that the product m is 
practically a linear function of the density 5^. It is concluded roin 
this fact that, the quanta exert no influence on the form of tne 
isothermals, a result which is contrary to the demands of the 
hypothesis advanced by Sackur and by Keesom. J. o. 
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Isotitermals oi Oxygen at O'" and 20°. H. A. Kuyfeb^ and 
H. IUmbelingh Onnbs (ArcA. Norland , 1923, [iii], 6, 277—283).— 
Xhe iflothermalfl of oxygen have been determined at 0° and 20®, 
and the values of pv^, dj,, and tabulated and compared with the 
calculated value of The experimental values when plotted 
lead to a parabolic curve represented by the equation —A^ -f 

for which the constant have been ascertained in the 
usual manner. These have the values for 0®, A^=1’000956, 
p^=:«0-95803xlO-3 0^=2-0608 xl0-« and for 20®, ^^=.1-07426, 
0-80379 X 10"® and C^=2*059lxl0'^. By means of these 
coefficients the coefficient of dilation under constant pressure has 
l)een calculated and the following values have been obtained : 
O-20, [«, Jf=0-00393, p=40, a=^0-00425, and p=60, a-0-00449. 

J. F. S. 

Influence of Small Variations of Temperature on the Con- 
ductivity of Solid Salts and the Rdle of Humidity in the 
Phenomenon. P. Vauxant {Compt. rend., 1923, 177, 637— 
639).— The temperature^onductivity curves for heating and cooling 
are identical when the material examined has been previously 
powdered and dried. With compressed, ground material (sodium 
chloride), not previously dried, or with a crystalline layer of material 
(Iceland spar), the conductivity at first rises rapidly with increase 
of temperature, reaches a maximum and then decreases steadily, 
the decrease continuing on cooling. At the original temperature, 
the material shows a smaller conductivity than at the outset, A 
second heating gives similar results, but the conductivity variations 
are smaller, whilst a third heating is accompanied by no variations. 
The loss of conductivity is, however, temporary, for on leaving the 
material exposed for some hours, it not only regains its conductirity, 
but then possesses a greater conductivity, and the above temperature 
effects are more pronounced than before. The conductivity in these 
oases is apparently a surface effect ; it is decreased or increased by 
exposure of the material to a dry or u^et atmosphere respectively. 

E. E. T. 

Melting Point of Ice on the Absolute Scale. Leighton 
B. Smith and Robert S. Taylor (J. Amer. Chem. Soc., 1923, 45, 
2124—2128).— The value, T^, the absolute temperature of melting 
ice, from the nitrogen volume and pressure expansion coefficients 
gives a mean value of 273-12° (see this vol ii, 755). The mean value 
obtained by using the data of other gases including the Joule- 
Thomson coefficient is 273-13^0-01°. J.F.S. 

The Use of Rast’s Camphor Method for Micro-deter- 
minations of the Molecular Weight of Liquids. J. Houbek 
{J, pr. Chem., 1922, [ii], 105, 27— 30).-East (A., 1922, ii, 421) 
has determined the molecular weight of four solid substances, by 
Measuring the depression in the freezing point of camphor, using 
small quantities of material, and determining the freezing point by 
the capillary tube method. It is now^ shown that this procedure 
May be adopted to determine the molecular weight of any liquid 
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of fairly high boUing point. Excellent a^ment with theoreti- 
cal figures is obtained for n-heptyl alcohol, geraiuol, terpineo , 
methyl salicylate, methyl anthranilate, ani^e, n-decyl 
benzyr benzoate, ethyl benzoate, methyl nonyl ketone, b^mWe, 
and tetrachloroethane. ^ * 

Azeotropic Mixtures. Sydney Youno (Proc. Insh 

Acad 1922, [B], 36, 22--30).— The question whether two or thrw 
eiven* liquids are likely to form a binary or ternary ^trop^ 
mixture, of minimum or maximum boiling point, is ^cussed. 
No ternary azeotropic mixture of maximum -boiling pomt has yet 
been discovered. Values of the boiling points of members of the 
methyl alcohol series from methyl to n-octyl ^oohol mclusive are 
tabulated. The following are the values of the boiling points of 
binary and ternary azeotropic mixtures of the respective alcohols 
with water (represented by the symbol mj), hexane (symbol A) 
benzene (symbol 5), and toluene (symbol f if f have 
been determined : methyl : A, 50*0 ^ 6, 58-35 > ethyl - ^ ^ > 
h 68*7®* 5 68-25®; A, u?, 66-6 64-85 74-55 .iso- 

S :’tr ^ 37 " A; 61-0° ; A,’ 71-9® ; 80-6® ; A, ^ 68f ; 6,t., 6 -5- 
^ iert.-butyl : w, 79;9“; g,!: 

6, w, 67-3°; w-propyl : w, 87-7 ; A,^65-6o , 5, 77 1 , > 

A w 59 - 95 ®’ h w, 68-5®; /, 8 O-O 0 ; sec. -butyl . 88^ , h. 

61-5°; b, 79 ’“; 'k, w, 61-1“ ; (ert.-amyl, 

h - i. 99-2® ‘ t w 82 ; isobutyl : w, 89-9 ; A, 68 1 ,0, 79 00 , 
?’ToH 5»; V». 83»; r^Wyl: V 92-25“; 105-5;: Immyl 

CraLcH^-CHj-OH : w, 95-15“ ; t, 1 10-5“ ; «-ootyl : 98 Methyl 
alcohol forms no azeotropic binary mixtures with water. be™e. 
or toluene, and no azeotropic ternary mixtures mth the respective 
systems hexane-water, benzene-water, or 

icohol forms no azeotropic ternary mth the system 

hexane-water. It is possible that the amyl alcohol, CIL OH, 
may form an azeotropic mixture with hexane, but much less prAaHe 
tot the amyl alcohol, CHMe,-CHMe-OH forms such a 
It may be regarded as certain that none of the alcohols mth l^e 
S pointe do so. No alcohol with a higher botog pom 
am 108^ should form a ternary azeotropic mixture with hexin 
and water nor form a binary mixture w-ith benzene. It is uncertam 
wheaer scc.-butyl alcohol forms a ternary mixture ^th benzene 
and water; it is almost certain tot (crt.-amyl alcohol does not. 
Alcohols of higher boiling point cannot form ternary azeotop 
mixtures with^ benzene and water. _ The .“f ^ The 

methyl alcohol-toluene azeotropic ^ture ^ doubtful, lie p- 
of the ajnyl alcohol. CMcj-CHj-OH, is probably 112. J. S. G. 1. 

, iSsjifyfhi -S 

fiJled^ith carbon disulphide has a range from the ordmary F 
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aturs to — 10*^, with sulphur dioxido — 10*^ to — 40°, with ammonia 
*—30° to 77 , with carbon dioxide *—75° to —100°, hydrogen 
chloride —85° to —111®, ethylene —100° to —150°, methane 
—150° to —185°, and with oxygen —180° to —200°. A very 
complete table of vapour pressures from about 1,000 mm. down- 
ward with the corresponding temperatures is given for all the gases 
named above. The thermometer is capable of an accuracy sufficient 
for most purposes. J. y. 

The Vapour Pressures of Concentrated Sucrose Solutions. 

Edgar Philip Pbrman and Horace Leonard Saunders {Trans, 
Faraday Soc.f 1923, 19, 112 — 116). — The curves showing the relation 
between the vapour pressure of sucrose solutions and the concen- 
tration of the sugar at 70° and 90° have been determined and found 
to be smooth ci^es and not straight lines as previously found by 
Perman and Price (A,, 1913, ii, 20). From these curves the value 
of the hydration factor a in Callendar’s formula, p' lp={N—an)l 
{N-a7i-j-n)y is found to be 5 between concentrations of 20 and 

g. of sugar per 100 c.c. Babo’s law holds for sugar solutions up 
to a concentration of 80% of sugar. A. R. P. 

Improved Methods of Evaporation in the Laboratory. 

H. G. Becker [Sci, Proc, Roy, DuhL Soc,, 1923, 17, 241—248).— 
Exf^riments were made to determine the rate of evaporation of 
distilled water at different tempratures in still air and in air 
currents of different speeds. Using an open dish in an oil-bath, 
a bath temperature of 100° gives a water temperature of 70° in 
still air and of 54° in a strong draught. To maintain the water 
at 100°, bath temperatures of 170° and 215° are needed in still air 
and a strong draught respectively. The rate of evaporation 
increases very rapidly at higher temperatures, and between 90° 
and 100° each degree rise is about six times as effective as between 
30° and 40°. Tlie air current is relatively more effective at lower 
temperatures, on account of its greater cooling effect at high temper- 
atures. The normal rate of evaporation on a water-bath in still 
air is 0*01 c.c. per minute per sq. cm. This can be increased without 
difficulty to 0*07 c.c. per sq. cm. by raising the dish temperature 
to 05° and using an air draught of 500 feet per minute . An effective 
apparatus for evaporating solutions is described, consisting of a 
glass bulb blown in a wide-bore tube, mounted horizontally and 
rotated whilst heated with a gas burner. A current of air may be 
passed through the bulb, or it may be evaouatod. In this ap- 
paratus suprheating is entirely avoided, and such substances as 
feme chloride may be readily crystallised, E. H. R. 

Calorimetric Micro-bomb. M, Padoa and B. Foresti 
[^azzettay 1923, 53, 493 — 498). — Heats of combustion may be 
^termined with a high degree of accuracy by means of a small 
calorimeter inserted in an ice calorimeter of the Bunsen 

orm. Only 0*03 — 0*06 g. of the substance is required, this being 
weighed on a microbalance. [Cf. 1923, 1045 a.] T. H, P. 

VOL. exxiv. ii. 27 
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The Heat of Combination of the Metals of the Alkaline 
Earths with Oxygen, Hydrogen, and Nitrogen. A. Guntz 
and F. Benoit {Ann, Chim., 1923, [ix], 20 , 6 — 33; cf, this vo!., 
ii, 126). — ^The following heats of formation were determined; 
Strontium hydride, 42-2 cal.; barium hydride, 40-9; strontium 
nitride, 31-8; barium nitride, 31-3; calcium amide, 93*0; lithium 
amide, 86'7 (for 2LiNH2) ; strontium amide, 84*3 ; barium amide, 
80*24; lithium imide, 52*6; barium imide, 54*4. In each case 
the measurement depended' on the heat developed when the sub- 
stance is dissolved in dilute hydrochloric acid. The purity of tlie 
material used was verified in some cases by analysis of the reaction 
products. The above results together with others quoted (without 
references) lead to the conclusions that heats of formation of the 
oxides, hydrides, nitrides, and amides decrease with rise of atomic 
weight and that lithium occupies from the thermochemical point 
of view a position between calcium and strontium. The authors 
point out that lithium and barium easily yield amides and stable 
imides by direct action of the metal on ammonia, whilst the calcium 
and strontium compounds are only obtainable indirectly by decom- 
position of the corresponding nitride, which is a matter of 
some difficulty. A comparative table embodying both original 
and quoted results is given. H. J. E. 

Heats of Vaporisation of Mercury and Cadmium. Mayor 
F. Fooler and Worth H. Rodebush { J . Amer. Chem, Soc ., 1923, 
46 , 2080 — 2090). —The importance of directly measured heat data 
as a supplement to vapour pressure data is discussed. The heat 
of vaporisation of mercury has been determined at 142 and as 
a mean of 25 determinations the value .14490 ±50 cal. is obtained. 
The value calculated for 298*1° K is 14670 ±50 cal. A number 
of vapour pressure measurements have been made for cadmium 
at temperatures from 7 o4*0°/l to 867*6° A and from these data 
the value 25350 ±100 cal. is obtained as the latent heat of vaporisa- 
tion at 594*1° A. The generalisations regarding the entropies of 
monatomic gases, and relating vapour pressures to heats of vaporisa- 
tion are confirmed for zinc, cadmium, and mercury. J. F. S. 

Study of Solutions at Difierent Temperatures. I. The 
Capacity for Heat of Aqueous Solutions of Hydrogen Chloride 
and Ammonia. M. S. Vrevski and A. I, Kaigorodov (</. Rms, 
Phys. Chem. Soc ., 1923, 54 , 335 — 347).~The capacities for heat 
of aqueous solutions containing from 0*6 to 37*7% of hydrogen 
chloride, and from 1*47 to 32*3% of ammonia were determbedat 
about 3°, 20°, 40°, and 60°. The determinations were carried out 
in a closed vessel to eliminate the effect of vaporisation at highw 
temperatures; the method of heating was electrical. The values 
obtained for the heat capacities at room temperature agree suh 
stantially with those of Thomsen, Marignac, and others. 

The results of the investigation are expressed in the form of 
curves and it is shown that the heat capacity of hydrogen chloride 
solutions diminishes with increasing concentration, this being 
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observed at all temperatures. The heat capacity of ammonia 
solution.^ at low temperatures (24°) at first diminishes with increas- 
ing concentration and reaches a minimum at about 25% NH^; 
it then begins to rise again. The curve for the same solutions 
at 20*7 shows a horizontal portion between 0 and 8% NHg, the heat 
capacity being equal to that of pure water ; it then increases for 
higher concentrations. At higher temperatures the heat capacity 
rises in proportion to the concentration. 

Weak solutions of hydrogen chloride (below 3%) and ammonia 
(below 5%) exhibit a minimum of heat capacity similar to that 
observed for pure water by Callendar and Barnes (Kaye and Laby, 
“ Chemical and Physical Constants,” London, 1919, p. 56). 

The heat capacity of hydrogen chloride solutions is lower than 
the calculated value, whilst the converse' is observed for ammonia 
solutions. G. A. R. K. 

Study of Solutions at Different Temperatures. II, The 
Heat of Solution of Hydrogen Chloride and Ammonia at 
Different Temperatures. M. S. Vrevski and N. N. Zavaricki 
(,/. Russ. Phys, Chem. Soc., 1923, 54, 348 — 360). — The molecular 
heats of solution of hydrogen chloride and ammonia in water were 
determined at various temperatures. The method used consisted 
in the direct absorption of the gas in water, carried out in several 
stages; this is shown to be more accurate than the method of 
dilution. 

It is found that the heat of solution rises rapidly in strong solu- 
tions, less so in weak solutions. With rise of temperature the heat 
of solution of hydrogen chloride rises, whilst that of ammonia 
diminishes. The heat of solution of hydrogen chloride at all 
temperatures increases with dilution ; that of ammonia is remark- 
ably constant for all concentrations below 12 or 15%. 

G. A. R. K. 

Study of Solutions at Different Temperatures. 111. The 
Determination of the Density and Composition of the Vapour 
of Aqueous Solutions of Hydrogen Chloride and Hydrogen 
Bromide at Various Temperatures. M. 8. Vrevski, N. N. 
Zavaricki, and L. E. Scharlov {J. Russ. Fhjs. Ckem. Soc., 1923, 
54, 360 — 375). — Using a spt*cially constructed apparatus, the 
pressure and composition of the vapour in equilibrium with aqueous 
solutions at various temperatures were determined. Dry nitrogen 
was bubbled through the solution under investigation and the 
amount of water and acid carried away estimated. It is shown 
that the total vapour pressure of the solution diminishes with 
increasing concentrations of acid and reaches a minimum, then 
rises again ; this minimum is more marked in solutions of hydrogen 
bromide and is greatest at low temperatures. 

The partial pressure of the acids greatly depends on the con- 
centration of the solution and is practically zero for solutions con- 
taining less than 10 % HCl and 20 % HBr at 19*9". With rising 
concentration, the jiartial pressure rises rapidly and for solutions 

27—2 
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containii^ more acid than the constant-boiling mixture the vapour 
consists of pure acid, the curve expressing the composition of the 
vapour rising very steeply. 

A rise of temperature causes an increase in the partial pressure 
of the acid in solutions weaker than the constant-boiling mixture, 
whilst the converse is observed in stronger solutions; the effect 
of the temperature appears to be greatest for strong solutions. 
The experimental data referring to the composition of constant- 
boiling mixtures agree with the older data in the literature. 

The results are shown to support the authors^ view that for 
solutions the vapour pressure curve of which shows a minimum, 
the composition of the vapour and that of the constant-boiling 
mixture changes in opposite directions with change of temperature. 

G. A. R. K. 

Study of Solutions at Difierent Temperatures, IV. The 
Vapour Density and Heats of Formation of Solutions of 
Gases. M. S. Vrevski [J. Bu&s. Phys. Ckem. Soc,, 1923, 54, 376— 
401), — A theoretical paper in which the results obtained in the three 
preceding papers arc discussed from a mathematical point of view. 

G. A. R. K. 

Titrimetric Method for the Estimation of Density by 
Means of Floating Bodies. Doembns {Sv^nsk. Brygyrmsiart- 
Tidning, 1923, 1; Z. Ges. Brauwesen, 1923, 46, 23 — 29; from 
Ckem. Zentr., 1923, ii, 1201).— A method for the estimation of the 
density of a liquid consists in the addition of water to a known 
volume of the liquid until a glass float of known density sinks to the 
bottom of the vessel containing the liquid. G. W. R. 

Piezochemical Studies. XXI. Calculation of the Co- 
efficient of Compressibility. A. L. Th. Moesveld {Z. physikal 
Chem.f 1923, 105, 442--449; cf. this voL, ii, o37). — A theoreticat 
paper in which a method is described w^hereby equations may be 
deduced which enable the pressure relationship of the mean and 
actual compressibility to be calculated. For amyl alcohol, the two 
equations are : -36-3 x 10'^p+’?'47 X and 

10T5~72‘6x 10“®p+22'41 x I0"^y, where and are the mean 
and true compressibilities, respectively, and p is the pressure. The 
calculated and observed values are in good agreement. J. F. S. 

Piezochemical Studies. XXII. Compressibility of Mix- 
tures of Alcohol and Water. A. L. Th. Moesveld {Z. phy^ikal 
Chem., 1923, 105, 400—4,54; cf. preceding abstract). — The mean 
compressibility of various mixture of water and ethyl alcohol at 
20 *^ has been determined over the pressure range 0— l/’iOOatti]. 
An equation has been evolved, which represents the mean com- 
pressibility of these mixtures as a function of the pre^ure, and 
also equations which represent the mean compressibility as a 
function of the concentration over the same pressure range. Tables 
of the experimental and calculated compressibilities are giv^n 
which show a good agreement between tlie two sets of values. Infi 
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mean compreBsibility in terms of concentration is given by the 
following equations for the pressure ranges indicated : 10*p?= 
44.5_0‘5443c+0-01754c2-0 06585‘10-®c 3 ; 10^ «“-42-2-0'4514c 
+001395c2-005234-lO'M ; 10«p?-i«»=39-4-0’3457c+0'01049c2- 
003773*10 ^ ; 10»p®-'5oo^37.1 -0-3253c+000962c2-003762 10 

J. F. S. 

Relation between Young’s Modulus and Atomic Volume. 

Albert Portevin {Compt. rend., 1923, 177, 634— 4)36}.— An equa- 
tion recently given by Peczalski {ibid., 176, 500), connecting Young’s 
modulus {E) and atomic volume, is identical with that given by 
Fessenden [Ckem. News, 1892, 66, 206). The latter equation held 
for the common metals, but is useless where the value of E is high 
(rhodium tantalum and tungsten). In these cases, more satisfactory 
results are obtained with the equation E~kT^jV^, where 2’— absolute 
temperature, and a and b are, respectively, about 1 and 2. The 
various equations connecting coefficients of elasticity (modulus of 
compressibility, etc.) with surface tension, cubic expansibility, and 
specific heat are obviously simply modifications of the above type of 
formula. Some calculations arc made {of E) for various minerals, 
using existing compressibility data. E. E. T. 

Velocity of Sound in Nitrogen Tetroxide. A Lower Limit 
of its Velocity of Dissociation, E. Ghvneisen and E. Goens 
{Ann. Physik, 1923, [iv], 72, 193 — 220). — The velocity of sound in 
nitrogen tetroxide has been measured at various pressures and 
temperatures by Thiessen’s method of closed cylindrical resonators. 
It is shown that u]) to frequencies of the order 15,000 sec.'^ there 
is no indication that the velocity of sound depends on the frequency, 
as should be the case if the time required for setting up the dis- 
sociation equilibrium Avere comparable w’ith the vibration period 
of sound. The absolute value of the velocity of sound agrec.s 
much better with the assumption that the time required for the 
setting up of a dissociation equilibrium is small in comparison 
with the vibration period. It can be stated from the most exact 
measurements at 25^ and 760 mm. tliat the velocity constant of 
the decomposition, k, \nider the experimental eonditions is certainly 
larger than 10,000. That is, every molecule of nitrogen tetroxide 
dissociates on the average at least once in every 10"^ sec. J. F. S. 

Capillary Phenomena manifested at Surface of Separation 
of Water and Liquid Vaselin in Presence of Fatty Acids and 
Alkalis. Ren^ Dubrisay and Pierre Picard {Compt. rend., 1923, 
177, 589—591 ; cf. A., 1918, ii, 368). — Alkali carbonates, like alkali 
hydroxides, diminish the interfacial tension between liquid vaselin 
and water, although to a much less extent. Alkali hydrogen 
carbonates have a slighter effect still. Neutral salts decrease the 
interfacial tension between mixtures of liquid vaselin and oleic 
acid and dilute soap solution, probably owing to their decreasing 
the solubility of soap and thus favouring its separation at the 
surface of separation. E. E. T. 



ii. 742 


ABSTRACTS OP CHEMICAL PAPERS, 


Sep£iration of Gas Mixtures by Difiusion into Steam under 
Pressure. Franz Fischer, Hans Schrader, and Albert 
Jaeger {Brennstoff-Chem,, 1923, 4, 289— 296).— The gas mixture 
and steam are passed in opposite directions on either side of a 
porous earthenware division, and thence, through water condensers, 
to gas receivers. The best separation of light and heavy con. 
stituents is obtained with a medium gas and steam velocity and a 
relatively low steam pressure. Similar results are obtained hy 
replacing the earthenware division by a layer of Raschig rings, 
For example, an illuminating gas containing 44 — 45% of hydrogen 
gave a diffusate containing 70 — 74% of hydrogen, and this was 
increased by a second diffusion to 95%. Using a diffusion zone of 
sand or a large number of narrow tubes, rather less satisfactory 
results are obtained. [Cf . JB.CJ., 1923, No\ .] W, T. K, B. 

Calculation ol Molecular Weights of Associated and Non- 
associated Liquid from the Critical Data. W. Herz {Z. 
Elektrochem., 1923, 29, 394 — 395). — A theoretical paper in which 
it is shown that Berthelot’s formula, M=}l-4dTtlpf,{2—Tl7\l 
yields at low^ temperatures fairly accurate values for tlie molecular 
weights of non. associated liquids and absolutely correct values at 
high temperatures. In the case of associated liquids, the molecular 
weights calculated by this formula are considerably too targe at 
ordinary terayjeratures and only at very high temperatures are 
accurate figures obtained. Asswiated and non -associated liquid-s 
pass gradually into one another. J. F, S. 

Mechanical Theory of Solutions. C. Dieterici {Ann, Pbjsik, 
1923, [iv], 72, 241—264). — A theoretical paper in which, by means 
of an empirical approximation, the author demonstrates the applic- 
ability of van der VVaals's internal pressure equation to liquids, 
without making any assumptions wdth regard to van der Waak's 
quantities tt and 6. The author considers that the statement, 
that in the liquid phase of pure liquids over a wide range of tem- 
perature and pressure a constant value of tlie volume correction 
is always obtained, and that this same value of the volume eoiTOc- 
tion is again found for all solutions in which no association or 
compound formation take.s place, is fully confirmed on the mechanical 
basis considered. Further, the dimensions of cohesion pressure and 
its dependence on volume and temperature are also confimed on 
the same basis. J. F. S. 

Selective Solvent Action by the Constituents of Aqueous 
Alcohol. II. The Effect of some Alcohol-soluble Semi- 
solutes. Robert Wright (T., 1923, 123, 2493—2499). 

The Increased Solubility of Phenolic Substances in Water 
on Addition of a Third Substance. Charles Reynoios 
Bailey (T., 1923, 123, 2579—2590). 

Furthering of the Separation of Crystals and Gases from 
Supersaturated Solutions by Means of Fresh Surfaces 
other Causes. R. Fricke and C, Rohmann {Z. Ehklroc.km., 19-3, 
^ >iAA a large number of experiments with super- 
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saturate solutions of potassium hydrogen tartrate it has been shown 
that the formation of a fresh surface or a surface partly separated 
from its surface film favours the separation of crystals. The 
effect of rubbing the vessel walls with a glass rod appears therefore 
to act in this way by forming a fresh surface. From a large number 
of experiments on solutions saturated mth carbon dioxide, it is 
shown that the formation of a fre^h surface also causes the separation 
of the gas, but here the nature of the substances in the surface is of 
importance, for some organic substances are active even with old 
surfaces, whilst others are not active. The presence of bubbles 
of another gas also favours the separation of the gas. J. F. S. 

The Alleged Anomalous Heflection of X-Hays in Crystals. 

Ralph W. G. Wyckoef {Amer. J. Sci., 1923, [v], 6, 277 — 287).— 
The “ X-peak reflections,” recorded by G. L. Clark and W. Duane 
(this vol., ii, 468) from spcctrometric observations on potassium 
iodide, are not confirmed by Laue photographs taken through the 
cube. faces of crystals of this salt, there being no spots developed 
in the required positions. The photographs conform completely 
with the sodium chloride arrangement of the atoms ; and the only 
anomalous effect to be observed is a slight hazy diffraction quite 
close to the central spot, due, perhaps, to distortion in the crystal 
or to “ asterism.” L. J. S. 

The Law of Distribution of Particles in Colloidal Sus- 
pensions with Special Reference to Perrin's Investigations. 

II. Alfred W. Porter and J. J . Hedges {Trans. FaraAny Soc.^ 
1923, 19 , 1“3). — In an emulsion of paraffin in distilled W'ater, 
made by shaking the two liquids together for some hours and 
filtering, the change in concentration occurs at the bottom of the 
vessel and an increase of concentration takes place towards the 
surface of the liquid. The concentration n varie.s with the depth y 
according to the equation log^ n /(I — hn) A- 1 / ( 1 — 6??) ~ Ky-\- ^ , the 
values of the constants A, b, and K being, respectively, 83‘23, 
9*7x10-’, and -235. A. R. P. 

The Penetration of Electrolytes into Gels, V. Diffusion 
of Mixtures of Chlorides in Gels. Walter Stiles {Biochf.m. 
J., 1923, 17 , 530 — 534). — There is no antagonism between the 
chlorides employed in regard to their diffusion through agar and 
gelatin. The rate of diffusion of mixed chlorides is a little higher 
than would be expected from the values of the coefficients of 
diffusion of the respective salts in puin solution. S. S. Z. 

Water-line Corrosion. Kenneth M. Watson {Trans. Amer. 
Eledrochem. 8oc. [advance copy], 1923, 195 — 202). — Experiments 
have been carried out to ascertain the cause of M ater-line corrosion. 
Strips of zinc, copper, and brass were partly submerged in various 
corrosive liquids such as hydrochloric acid and solutions of sodium 
chloride, potassium nitrate, ammonium nitrate, calcium chloride, 
chromic, formic, acetic, phosphoric, hydrofiuoroboric, and hydro- 
fluorosilicic acids, and the conditions under which water-line corrasion 
occurs investigated. The results indicate that although the de- 
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polarising effect of oxygen is necessary for the corrosion of many 
metals in certain solutions, the contact of air with the upper surface 
of a liquid is never directly responsible for the occurrence of water- 
line corrosion. This plxenomenon is caused by the slow downward 
flow of the heavier film of corrosion products along the surface of 
the metal, which draws in at the upper surface of the liquid a fresh 
supply of solution. Since all the metal except that at the surface 
of the liquid is in contact with partly exhausted solution, corrosion 
is most rapid at the water line. Although there is an even greater 
circulation of solution down the face of anodes used in the plating 
and refining of metals, water-line corrosion does not occur. In 
this work, the rate of corrosion is determined by the distribution 
of current over the anode surface, which depends on Ohm’s law, 
and is only slightly affected by the amount of corrosion products 
contained in the film of solution that' touches the anode. J, F. S. 

The Distribution of Normal Fatty Acids between Water 
and Benzene. Frederick Staklev Browk and Charles E 
Bury (T., 1923, 123, 2430—2434). 

The Liesegang Phenomenon— an Historical Note. J. R. 1. 

Hepburn {Nature, 1923, 112, 439). —A claim for priority on behalf 
of Ord (“The Influence of Colloids upon Crystalline Form and 
Cohesion,” London, 1879) over Liesegang in respect of the discovery 
of the phenomenon of stratified precipiUtion in gels. A. A. E. 

A Method of Measuring the Velocity of Very Rapid 
Chemical Reactions. H. Hartridge and F. J. W. Roughton 
{Proc, Roy. Soc., 1923, [A], 104, 376—394). — A form of apparatus is 
described suitable for measuring the velocities of very rapid chemical 
reactions, such as the velocities of unimolecular reactions of which 
the half reaction is completed in as short a time as 1/300 sec. The 
fluids to be mixed are brought together at a high velocity within a 
restricted space by forcing them under considerable pressure 
through jets entering the space tangentially. The mixture there- 
after flows with uniform velocity within a glass tube in such manner 
that estimations of the composition of the fluid at any cross section 
of the tube can be made by measuring the colour opacity, spectral 
absorption, o])tical activity, etc., of the fluid thereat. By using as 
fluids to be mixed A 710 -solutions of sodium hydroxide and hydro- 
chloric acid, the former being coloured with phenolphthalein, it is 
shown that wdth rates of flow through the observation tube equal 
to 400 cm. per sec., not more than 1 % of the fluid remains unmixed. 
Various factors (nature of the flow in the observation tube, specific 
gravities of the liquids, surface tension) which might possibly 
influence the results obtained are discussed, and their effects shown 
to be negligible. J. S. G. T, 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. V. Mechanism of the Reduction 
of Manganate and its Dependence on the Alkalinity. Josef 
Holluta {Z. physikal. Chern,, 1923, 106, 276—294; cf. A., 1922, 
ii, 448, 628, 700, 771).— The reduction of manganate by formate 
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has been investigated in respect of its relation to the hydroxyl-ion 
concentration. It is shown that the velocity coefficients at low 
hydroxyl-ion concentrations change in inverse proportion to the 
square root of the hydroxyl-ion concentration. The effect of the 
hydroxyl-ion concentration on the velocity constant and on the 
pressure of oxygen liberated from the manganate is strictly in 
accord with the theory. It is shown to be probable that hydrated 
derivatives of manganese peroxide are the end-product of the 
reduction of manganate at high hydroxyl-ion concentrations. These 
compounds have a salt-like character. The importance of the 
adsorptive properties of the precipitated products on the further 
course of the reaction is discussed, and it is shown that in many 
cases a further reduction of the quadrivalent manganese takes 
place, which disturbs the normal course of the reaction when 
its velocity is very small. The retarding effect of low concen- 
trations of hydroxyl-ion is overcome by an accelerating action at 
high alkali concentration which is found to be directly proportional 
to the hydroxyl-ion concentration. J. F. S. 

Velocity of Formation of Chloride from Chloroform and 

Alkali. E. Abel {Z. Elektrochem., 1923, 29, 391—394). — 
Tlie velocity of formation of potassium chloride from potassium 
hydroxide and chloroform in ethyl alcohol solution at 25® has 
been investigated. The results show that the velocity is propor- 
tional to the chloroform concentration, but it is not proportional 
to the alkali concentration. The velocity increases much more 
rapidly than the concentration of alkali in the sense that starting 
with very dilute alkali solutions the apparent order of the reaction 
with respect to alkali is unity, but this increases ^vith increasing 
alkali concentration. J. F. S. 

The Velocity of Heaction in Mixed Solvents. VI. The 
Velocity of Saponification of certain Methyl Esters by 
Potassium Hydroxide in Methyl Alcohol-Water Mixtures. 

Walter Idris Jones, Hamilton McCombie, and Harold Archi- 
bald Scarborough (T., 1923, 123, 2688—2698). 

Rate of Hydrogenation of Cinnamic and Phenylpropiolic 
Acids. Eric Keightley Rtdeal {Tram, Faraday Soc., 192.3, 19, 
90—97). — The mechanism of the hydrogenation of sodium cinnamate 
and sodium phenylpropiolate in aqueous solution in the presence 
of a palladium sol stabilised with gum arabic has been examined. 
In the presence of sufficient catalyst, the rates at which if/lO-solu- 
tions of the salts are hydrogenated are practically the same and 
proportional to the square of the shaking speed within very wide 
variations, the reaction velocity being of the zero order. For small 
quantities of catalyst, the reaction velocity is proportional to the 
palladium concentration, independent of tlie concentration of the 
salt within limits, and, above certain critical limits, of the shaking 
speed, but the rate of hydrogen absorjAion by the phenylpropiolate 
is twice that by the cinnamate. The reaction velocity in all oases 
depends on the age of the sol; with freslily prepared sols, the 
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curve is of the zero order practically throughout the reaction. As 
the age of the sols increases the proportion of the curve of zero 
order becomes gradually less, the reaction finishing as one of the 
first order, until with very old and inactive sols the reaction 
throughout is of the first order. It is shown that the salt is 
adsorbed on the surface of the catalyst together with the hydrogen, 
and that it remains adsorbed until completely hydrogenated ; this 
explains the fact that both salts are hydrogenated at the same 
rate, the phcnylpropiolatc taking up 2 mols. of hydrogen whilst 
the cinnamate is taking up 1 mol. A. R. P, 

Piezochemical Studies. XXIII. Influence of Pressure 
on the Velocity of Reaction in Homogeneous Liquid S3rstems. 
V. Liquid Mixtures. A. L. Th. Moesveld (Z. ph^sikal CAem., 
1923, 105 , 455—471; cf. this vol., ii, 740).— The velocity 
reaction between O'OliV-sodium hydroxide and O'OlA’-ethyl o-meth- 
oxycinnamate in 31 and 42’5 weight % ethyl alcohol at 25'" has 
been determined at 1, 500, 1,000, and 1,500 atm. pressure. It is 
shown that in both solvents the velocity increases considerably as 
the pressure is increased. At 1,500 atm., the velocity constant is 
2*34 and 2*15 times as large, respectively, as under 1 atm. pressure. 
The pressure coefficient of the velocity increases very much with 
increase in pressure. J. P. S. 

The Kinetics of Haemoglobin. II. The Velocity with 
which Oxygen Dissociates from its Combination with 
Haemoglobin. H. Hartridge and F. J. W. Roughton (Proc. 
Roy. Soc., 1923, [A], 104, 395 — 430).— In continuation of previous 
work (this vol., ii, 229), the authors have determined the rate of 
reduction of oxyhaeraoglobin by sodium hyposulphite, employing 
for this purpose the form of apparatus described in a previous 
paper (this vol., ii, 744), The chemical composition of the solu- 
tion at any section of the observation tube through which it flowed 
from the mixing chamber was determined by means of the reversion 
spectroscope (this vol., ii, 105), using an auxiliary trough con- 
taining a solution of haemoglobin saturated with carbon monoxide. 
It w*as show'll that the velocity of reduction due to sodium hypo- 
sulphite was- practically identical with that found when the reduc- 
tion was effected by suitable physical means. For this and other 
reasons, it was concluded that the dissociation was not appreciably 
retarded by any back reaction between oxygen and reduced 
hjemoglobin. The results obtained indicate that the reduction of 
oxvhmmoglobin is a uni molecular reaction obejdng the law of mass 
action. Hydrogen-ion concentration has a marked effect on the 
velocity of the reaction . On the alkal ine side of Ph 7 ;7, the velocity 
is constant, and on the acid side of pn 6‘3, the velocity is probabJj 
also constant, having a value about seven times that correspondmg 
with Ph between pu 6*3 and 7*7 there is a gradual change 
from the one rate to the other. The interpretation of the pn eimct 
and the legitimacy of adopting a single velocity equation are dis- 
cussed in detail. The effect of temperature on the velocity constan 
is in accord with Arrhenius’s equation (A., 1889, 1103). Atpii 
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and 5 >h 7'7, the value of the temperature coefficient of the velocity 
of reaction is 3 '8. At the low concentrations of ha&moglobin used, 
variations in the salt content of the solution are without effect 
on the velocity of reduction, J. 8. G. T. 

Catalysis by the Action of Subdivided Metals. L Heat 
of Adsorption of Hydrogen on Finely-divided Nickel. B. 

FoRESTi {GazzeUa, 1923, 53, 487 — 493). — The author obtains values 
lying between 10957-6 and 11977*2 cal. for the molecular heat of 
adsorption at 0^ of hydrogen at constant volume by nickel reduced 
from its oxide at SOO*^. The mean value, 11430*8 cal., is in satis- 
factory agreement with that calculated by Rideal (T., 1922, 121 , 309). 
The amount of the gas adsorbabic by the metal varies with different 
samples of nickel, and is considerably affected by the extent of the 
vacuum attained during the evacuation of the metal prior to the 
experiment and by the period of contact of the metal with the 
gas at reduced pressure. The values found by Gauger and Taylor 
for the heat of adsorption of hydrogen {this vol., ii, 398) are lower 
than the true values. T. H. P. 

Behaviour of certain Metals as Catalysts. II. G. San- 
DONNINI [GazzeUa, 1923, 53, 453 — 461). — Investigation of the 
changes occurring in hydrogen-oxygen mixtures at various tem- 
peratures and in presence of either reduced nickel, or purified 
sugar carbon containing O' 65% of ash, or mixtures of these two 
catalysts {cf. A., 1922, ii, 557) shows that carbon does not act on 
detonating gas as an energetic catalyst and that at 300—350° it 
absorbs oxygen, which at higher temperatures it gives up as carbon 
monoxide and dioxide. Nickel, however, exerts marked catalysing 
influence on the union of hydrogen and oxygen and also on the 
reactions resulting in the oxidation of the carbon. Formation of 
hydrocarbons was observed in none of the experiments, 

T. H. P. 

Catal3rtic Decomposition of Hydrogen Peroxide in a 
Bromine-Bromide Solution. II. Rate Measurements in 
Dilute Solutions and in the Absence of Sulphate, and their 
Interpretation as a Function of the Activity Product of 
Hydrobromic Acid. Robert 8. Living.stox and William G. 
Bray {J. Amer. Chem, Soc., 1923, 45, 204-8—2058; cf. this vol., ii, 
473). — A continuation of previous work in which the catalytic 
decomposition of hydrogen j>eroxidc in solutions of sulphuric acid 
and [jotassiura bromide, more dilute than j)rcviously examined, 
has been investigated at 25^ with (lie object of determining the 
reason why the value of k increased as the acid concentration was 
decreased below 0*2A. It is shown that the steady state rate of 
the bromine- bromide catalysis approaches a definite finite value as 
the concentration of the sulphuric acid Is indefinitely decreased. 
The steady state rate has also been measured in solutions of hydro- 
bromic acid, hydrobromic aeid-prchloric acid, hydrobromic acid- 
potassium bromate, hydrobromic acid-barium bromide, and 
perchloric acid- potassium bronjide. The rate constants obtained 

27»— 2 
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from measurements in these various solutions are all slightly larger 
than those obtained in sulphuric aeid solutions more concentrated 
than 0'2N. At the steady state in hydrobromic acid and hydro- 
bromic acid-perchloric acid solutions of ionic strength less than 0*25 
and in many of the experiments in the absence of sulphate, the rate 
of decomposition of the peroxide is represented by the following 
expression within the limits of experimental error, 1% — 2% : 
—d(H202),^d^— 0-0437 (HgOgllH'KBr Hr. The activity coefficient, 
YHBn io solutions containing sulphuric acid and potassium 
bromide has been estimated from the rate measurements in these 
solutions on the assumption that the above equation is true. The 
application of the “ activity rate ’’ hjqwthesis and of Bronsted’s 
hypothesis to the present experiments is discussed. J. F. S. 

Catalytic Dehydroxidatiou of Formic Acid. II. Erich 
Muller and Johannes Keil [Z, Elehtrochem,, 1923, 29, 395—399; 
cf. A., 1922, ii, 558). — The catalytic decomposition of formic acid 
into carbon dioxide and hydrogen by means of metallic osmium is 
connected very largely with the degree of dispersion of the metal. 
The necessary degree of dispersion is obtained when a compound 
of osmium (osmium tetroxide, potassium osmate, or potassium 
chloro-osmate) is acted on by formic acid itself, The osmium thus 
produced enters in the highly dispersed condition with the acid 
practically in statu nascendi, and exhibits a hitherto unobserved 
catalytic action. The catalyst loses its activity rapidly, because 
the degree of dispersion is reduced. The retardation of the catalysis 
can be largely prevented by the addition of a protective colloid, 
such as gelatin. The catalysis of the decomposition of formic acid 
by osmium shows a large induction period which is removed very 
largely by the presence of a little metallic osmium. The catalytic 
decomposition of formic acid in the presence of an osmium compound 
and gelatin takes place more easily, more certainly, and more com- 
pletely than in the presence of metallic osmium which has been 
prepared by the reduction of the tetroxide by means of hydrogen. 

J. F. S. 

Isotopes. F. W. Aston {Chemistry and Industry, 1923, 42, 
935). — Measurements of the masses of the atoms or isotopes of 
elements not hitherto examined have now been made by a new 
method. The following elements are found to be simple : scandium, 
45; titanium, 48; vanadium, 51 ; chromium, 52 ; manganese, 55; 
cobalt, 59 ; strontium, 88 ; yttrium, 89. Gallium has two isotopes, 
69 and 71, germanium has three, 74, 72, and 70, and silver has two, 
107 and 109. The atomic masses and isotopes of the first forty 
elements and a few others are now known. With the exception of 
nitrogen, every odd element has an odd atomic -weight, and no 
atomic weight, excepting that of hydrogen, is less than twice the 
atomic number. E. H. R. 

A Calculation of the Atomic Weights of Isotopes. A. 8. 

Russell {Nature, 1923, 112, 588 — 589; cf. this vol,, ii, 719).— 
Rules have been formulated from radioactive data whereby the 
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atomic weights of the principal isotopes of common and radioactive 
elements may be calculated. It is deduced solely from radioactive 
evidence that isotopes probably do not differ by more than 8 units 
of atomic weight ; that only end-products of radioactive series or 
radio -elements emitting a-particles should be considered when a 
comparison is made between common and radioactive isotopes; 
that all elements are limited to two isotopes of odd atomic weight, 
differing by 2 units only; that elements of odd atomic number 
have odd isotopes only, the lighter being likely to be the more 
stable and abundant ; that even elements may have both even and 
odd isotopes, the former usually being at least twice as numerous 
as the latter, and the lightest or heaviest not being odd; that 
isobares of common elements may be of even atomic weight only ; 
that an element of atomic number [ ?] 4?i+3 has an isotope of atomic 
weight 4w-fl and vice versa ; and that an even element has always 
one isotope a unit of atomic weight higher than one of the isotopes 
of the element next below it. The rules, some of which have already 
been formulated by Aston, do not apply in their entirety to elements 
below nickel and cobalt. Branching according to an unknown plan, 
and indecisive radioactive evidence concerning which mass-numbers 
are unstable and which are possible isobares, prevent the deter- 
mination by calculation of all the isotopes of every element. The 
atomic weights of isotopes calculated in this way are quoted, and 
shown to agree closely, although not absolutely, with Aston’s 
results. The complexity of an element appears to be a simple 
function of the atomic number 16a. It is considered probable that 
elements of atomic numbers IGw-j-?, IGa+lO, and ICa-j-ll are 
simple; that 16a-f3, 16a+5, lCn-j-13, and 16w-fl5 have two 
isotopes; that ICa-f 8, and 16n-|- 14 have no odd isotopes ; and that 
16a, 16a-f2, and 16n-f 12 have odd isotopes A. A. E. 

The Periodic Law. P. I. Petrenko -Kritschenko {J. Buss. 
Phys. Chem. Soc., 1923, 54, 447 — 454). — A theoretical paper in 
which certain seemingly anomalous chemical facts such as the 
effect of accumulation of hydroxyl groups in organic acids, the heats 
of combination of elements with oxygen, etc,, are discussed, and an 
attempt is made to demonstrate an element of periodicity in con- 
nexion with these facts. The arguments do not lend themselves to 
condensation. G. A. R. K. 

Active Cross-section of Gas Molecules for Slow Electrons. 

IL Carl Ramsauer Pkysik, 1923, [ii], 72, 345 — 352; cf. 
A,, 1921, ii. 324). — In the earlier paper {Uk. cit.), methods were 
described for the determination of the total active cro.ss-scction of 
gaseous molecules for slow electrons as a function of the velocity of 
the electrons. Using the same method, the W’ork has been con- 
tinued with krypton and xenon. It is shown that whilst for 
hydrogen, nitrogen, helium, and argon the active cross -sect ion and 
the absorbing cross-section are practically the same for the smallest 
electron velocities, there are indications that these two quantities 
for argon, krypton, and xenon commence to differ for velocities 
between 30 and 70 volts ; the divergence between the two commences 
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sooner the larger the atomic number. All inactive gases show the 
same peculiarity in comparison with the other gases (nitrogen, hydro- 
gen, and carbon dioxide) investigated namely that the active cross- 
section reaches a maximum and then falls with decreasing electron 
velocity. The gases argon, krypton, and xenon exhibit the above 
peculiarity very markedly in two respects ; the active cross-section 
inc: vases to a maximum which is four to five times as lai^e as the 
kinetic gas cross-section and then falls to one -seventh of the kinetic 
cross-section for velocities of 0*75 volt. Below this velocity no definite 
statements can be made. The gases neon, argon, krypton, and 
xenon show a definite progression in respect of the position and 
height of their maxima; with increasing atomic number (10, 18, 
36, 54) the maxima increase strongly (active cross-section in 
cm.^/cm.® for 0° and 1 ram. mercury, 13, 82, 98, 141), and in addition 
are displaced to smaller electron velocities (voltn,^, =25, 13-2, 11-3 
64). ' J. S. 

Structure and Deformation of Electron Sheaths and their 
Significance for the Optical and Chemical Properties of 
Inorganic Compounds. K. Fajans {Natunviss., 1923, 11, 165— 
172; from Chem. Zentr., 1923, hi, 2 — 3). — The author discusses the 
hypothesis tliat in the activation of ions, and consequently of atoms 
and molecules, the deformation of electron sheaths is an important 
factor. 

[With G. Joos,] — Optical properties are a measure of deform- 
ability. The deformation of inert gas electron sheaths increases 
with increase of atomic size, anions being more deformable than 
kations, particularly when associated with a hydrogen nucleus. 

[With H. Beutler.] — I t appears from colour phenomena that 
the electron path of the anion is deflected to the kation. This is 
illustrated by compounds of copper. With kations of the inert 
gas type, the colour effect is the greater the more highly charged 
is the kation and the smaller its radius. 

[With A. Scott.] — A deformed anion will approach more closely 
to a kation than will a rigid anion of equal magnitude. This is 
illustrated by data for heats of formation and lattice energies of 
salts. In general, the lattice energy of a salt with a heavy metal 
(without inert, gas sheath) exceeds that of a salt of an equally 
charged kation of the inert gas type the more deformable the 
associated anion is. 

[With A. Holstamm.] — T he behaviour of alkali metal halides 
shows that the ions compete for water in solutions. When acids 
dissociate in aqueous solution it Is supposed that the hydrogen-ioii 
associates with water to form H^O . 

It Is concluded from a study of the colour of the halides of 
titanium and silicon and of other compounds that extreme deform- 
ation results in a compacting rather than a loosening of electron 
paths. G. W. R. 

Co-ordination and the Electrons . T . Martin Lowry 
{Chpmisiry and Industry, 1923, 42, 1004 — 1007). — The factore 
which have led to delay in the universal acceptance of Werners 
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theory of co-ordination are discussed. The view that the develop- 
ment of conjugated rings is an important factor in promoting 
co-ordination is maintained, in view of the strong experimental 
evidence on which it is based. 

Kinetic Foundation for Chemical Affinity. J. K. Syekin 
(Z. phyaikal. Chem., 1923, 106, 243 — 254). — A theoretical paper in 
which it is shown that a kinetic representation of chemical affinity 
can be developed from considerations of molecular collisions on the 
assumption that not all the molecules are active, but only a portion 
of them, which is determined by a definite energetic condition 
furnished from considerations of statistical mechanics. An equation 
for chemical equilibrium is deduced on this basis and has the form 
]ogk=\ogeT^i^‘H^-lni\n\\~QIIiT—':in, where k is the equilibrium 
constant, Q is the heat change of the reaction, and are the 
number of molecules of each kind reacting, n\ and n\ are the 
number of molecules of each product, and n is the total number of 
reacting molecules, A kinetic equation is developed 

for reactions of any given order (2 or higher) ; this has the form 
K ~ +^) 

where K is the velocity constant, c is the sphere in 
which collision can occur, r is the radius of the reaction sphere, 
Ml and are the molecular weights, and the other symbols have 
their usual meanings or those given in the first equation. J. F. S. 

Measure of Chemical Affinity. Rudolf Wegscheider 
(Z. physikal. Chem., 1923, 106, 18 — 30), — A theoretical paper in 
which it is shown from a measure of affinity that it must be demanded 
that it shall depend on the momentary state of the system alone and 
not on the conditions under which the following change takes place. 
This condition is satisfied only by the measurement of the affinity 
from the maximum obtainable work reduced by that required for 
overcoming the external pressure. Consequently, the volume 
energy is not to be regarded as a constituent of the chemical energy, 
nor is the opposing pressure which stops a reaction a measure of the 
affinity, (hi the other hand, the work of mixing is only to be 
deducted when the mixing takes place independently of the reaction 
itself, but it must not be deducted for the chemical processes which 
occur in galvanic elements in wiiich actually no mixing takes place. 
The affinity is dependent on the condition of the system and con- 
sequently can, in general, not be defined by any work done by a 
finite change, but only by the differential quotient. These views 
are expressed by equations and elaborated by means of definite 
examples. Here, among other things, a ncAv method is used for 
proceeding from the unmLxed reactants to the un mixed products in 
a chemical reaction. Previous definitions of affinity refer to 
processes leading to equilibria (reaction and opposing reaction). 
The author discusses whether or no the forces of a single reaction 
can be defined. J. F. S. 

Early Greek Chemistry. J. R. Paetington {Naiure, 1923, 
112, 590). — Comments on Bert helot and Ruelle s “ Collection des 
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anciens alohimistes grecs ” and St^phanides's emendations thereof 
{Rev, Etudes grecques, 1922, 35, No. 162). A, A. E. 

Glass to Metal Joint. Cyril H. Meyers {J. Amer. Chem, 
Soc,, 1923, 45, 2135— 2136).— Glass to metal joints may be made by 
coating the metal part with tin or solder and cleaning the surface 
thoroughly with zinc chloride. The glass part is cleaned with 
chromic acid and water and then dried. The metal part is then 
heated until the solder or tin just melts and the glass, which has 
been previously warmed, slowly inserted. It is essential that the 
surfaces of both glass and metal should be clean and that the 
temperature reached in the soldering does not exceed that required 
to melt the solder. J. F. S. 

A Simple Attachment for Gas Generators. L. I^fiegel 
(Ber., 1923, 56, [B], 2068).— A device for attachment to the lower 
end of the tap funnel used in ordinary gas generators, to prevent 
a back-rush of gas through the tap. It consists of a U-tube with 
the longer leg closed except for a small hole at the top. The short 
limb is attached to the lower end of the dropping funnel by means 
of a weU-greased ground joint. The result is that the U-tube 
becomes full of liquid, which effectually prevents a back-rush of 
gas. H. H. 

Cellulose Acetate as a Material for the Preparation of 
Ultra-filters. R. Fricke and P. Klemft {Kolloid Z., 1923, 23, 
164 — 168), — Ultra-filters may be made from cellulose acetate a«i 
follows : A solution of cellulose acetate (3 — 10 g.) in a mixture of one 
volume of 96% ethyl alcohol and nine volumes of chloroform is 
poured uniformly on a glass plate and allowed to dry in the air. 
The plate and filter are then placed in 96% alcohol for a short time 
to di^olve out the last traces of chloroform. The filter is loosened 
at one side and stripped from the plate and preserved in cold water. 
Such filters are durable and of suitable density, they may he bent 
without breaking and are best used inside a filter-paper. A number 
of examples of the use of cellulose acetate filters is given in the 
paper. J. F. S. 


Inorganic Chemistry. 


Electrolytic Generator for Pure Hydrogen. Viscount 
Elveden and Eric Sinkinson (T., 1923, 123, 2715—2716). 

The Low Temperature Activation of Hydrc^en. Allan 
Ernest Mitchell and Abraham Lincoln Marshall (T., 1923, 
123, 2448—2457). 

The Catalytic Decomposition of Hydrogen Peroxide 
Solution by Carbons prepared from Carbohydrates. J. B. 
Firth and F. S. Watson (J. Soc. Ckem. Ind., 1923, 42, 371— 
372t; cf. T., 1923, 123, 1750).— The volume of oxygen liberated 
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from hydrogen peroxide by carbon from various carbohydrate 
sources was studied. When the samples of carbon were merely 
dried at 100°, it was found that those from cellulose and rice starch 
were moderately active; those from dextrin, inulin, and wheat 
starch were slightly active; whilst those from dextrose, lactose, 
laevulose, maltose, and potato-starch were practically inactive. 
Heating the carbons in a vacuum for two hours at 600° increased 
their catalytic activity in all cases. The increase was most marked 
in the case of inulin carbon, and least for potato-starch and 
laevulose carbons. Previous sorption and removal of iodine caused 
a marked increase in the activity in all cases except that of wheat- 
starch carbon. The increase in the activity of cellulose-carbon 
was especially striking. The relative bulk of a carbon is not a 
decisive factor in determining its activity. H. H. 

Vapour Pressures and Crystal Lattices of the Hydrogen 
Halides. F. A. Henglein [with R. Roth and P. Andres] {Z. 
Physik, 1923, 18 , 64 — 69). — The following values, expressed in mm. 
of mercury, have been found for the vapour pressures of solid hydro- 
chloric acid, liquid and solid hydrobromic acid, and solid hydriodic 
acid, at the respective temperatures (measured on the absolute scale) 
stated : HO (solid) : 161°, 122*2 ; 158*9°, 100*2 ; 156*7°, 82*6 ; 156*0°, 
76-0; 149*7°, 40*2; 142*2°, 17*9; 121*0°, 0*891 ; 115*1°, 0*363; HBr 
(liquid): 208*7°, 869*9; 194*5°, 400*9; 187*3°, 255*9; (soUd) 177*6°, 
124*5; 161*2°, 28*2; 157*0°, 17*66; 156*0°, 16*0; 148*7°, 7*30; 144*1°, 
4*03; HI(8oUd): 208*3°, 162*0; 194*7°, 68*0; 177*7°, 18*8. The 
author’s results in the case of hydrobromic acid are not in agree- 
ment with those of McIntosh and Steele (A., 1904, ii, 533). The 
respective vapour pressures in mra. of mercury can be represented 
as a function of the absolute temperature by equations of the form 
logp— 7*5030— the following being the respective values of 
K and n: HCl (liquid), 945*7, 1*0160; (soUd), 1966*3, 1*1600; 
HBr (liquid), 1037*2, 1*0160; (solid), 2202-0, 1*1602; HI (liquid), 
1197*3, I'OIW; (solid), 1435*9, 1*0496. The results indicate that 
as in the case of the halogens, the hydrogen halides form molecular 
lattices. Moreover, the crystal form of solid hydrogen iodide is 
different from that of hy(h*ogen chloride and hydrogen bromide, 
and it is possible that at lower temperatures a second crystalline 
modification occurs. The following values of vapour pressure 
(in mm.) at the melting point characterise the respective molecular 
and ionic lattices molecular lattices ; Cl, 8*9; Br, 44*1; 1,87*0: 
HCl, 125*2; HBr, 224*2; HI, 369; ionic lattices: KCl, KBr, 
KI, about 0*4. J. S. G. T. 

Irregularities in the Rate of Solution of Oxygen by Water. 

H. G. Becker and E. F. Pearson {Sci. Froc. Roy. Ihihl. Soc,, 
1923, 17 , 197-— 200).— Measurements of the rate of absorption of 
oxygen at a still w*ater surface show that, up to 60 or 70% of 
saturation, the absorption follows the same logarithmic law as if 
the water were kept continually mixed, but beyond tliis point 
wide irregularities occur. The causes determining the uniform 
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mixing in the early stages and its failure in the later stages of 
absorption have not been elucidated. E. H. R. 

Recent Progress in the Production of Ozone witJi High 
Tension Discharges. Frank E. Hartman {Tram, Amer. Electro- 
chem, Soc. [advance copy], 1923, 295— 306).— The paper deals with 
the production of ozone by the silent discharge methods. Data 
are given which show that the energy density of an ozoniser is a 
straight-line function of the cycles ; and that the yield of ozone is 
a straight -line function of the energy density at atmospheric pres- 
sure. It is further shown that ozonising at high gas pressures is 
conducive to better cooling of the electrodes, thus making it 
possible to produce high concentrations of ozone with high energy 
densities. A relationship is also established between high gas 
pressures and the efficiency of an ozoniser. J. F. S. 

Preparation of Ozone with a High Frequency Alternating 
Current. Alfred Starke {Z. Elecirochem,, 1923, 29, 358— 
364). — The author has made experiments to ascertain whether by 
increasing the frequency of the alternating current up to the value 
10,000 it is possible to reach the increased theoretical intake of 
energy in an ozone tube without decreasing the energy yield, the 
ozone concentration, and the safety of the tube. Experiment 
shows that by using a frequency of 10,000 at constant voltage, 
about 200 times as much ozone can be produced in the same tube 
as with a frequency of 50. An unfavourable etfect of the high 
frequency could not be found in connexion with the energy yield, the 
concentration of the ozone, or the safety of the tube ; on the other 
hand, a slight influence of the frequency on the work factor was 
found. The work factor increases up to a frequency of 3,200, 
and then falls slightly. A calculation shows that the very high 
costs of a large ozone plant are considerably reduced by employing a 
high frequency alternating current. J. F. S. 

Amorphous Sulphur in Flowers of Sulphur and its Trans- 
formation in the Preparation of Precipitated Sulphur, R, 

Heerre (/. CAim., 1923, [vii], 28, 223—232). — Amorphous 
sulphur insoluble in carbon disulphide, is converted into the soluble 
modification when heated at about lOO"" with an animal or vegetable 
oil, with a 10®^ solution of sodium sulphite, or with w^ater alone. 
The insoluble sulphur does not dissolve in a cold 10% solution 
of sodium sulphite, and only a trace dissolves in the boiling solution, 
Amorphous sulphur is completely soluble in a cold aqueous solution 
of sodium sulphide, and from the solution the soluble modification 
is obtained by precipitation with an acid or even by extraction 
with carbon disulphide. W. T. K. B. 

Action of Selenium Oxychloride on Various Metals and 
Metallic Oxides. Ward L. Ray (J. Amer. Chem, Soc„ 1923, 45, 
2090 — 2094). — Selenium oxychloride reacts with metallic copper at 
the ordinary temperature, forming a black substance wliich is a 
mixture of cuprous and cupric selenides. On continued action, 
the selenides are converted into anhydrous cupric chloride:— 
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3Cu -f 4SeOCl2 = ^^^^2 +2Se02 +Se 2 Cl 2 . Anhydrous cupric chloride 
reacts with selenium oxychloride to form a green, crystalline acid 
selenite, CuCi2‘f3SeO2=CuSeO3,Se024-Se0Cl2. The selenium oxy- 
chloride acts merely as a solvent for cupric chloride and selenium 
dioxide formed by hydrolysis of some of the oxychloride by moist 
air. Silver is changed successively into the selenide and chloride 
by the same reagent. The oxides of copper, silver, lead, nickel, 
cobalt, iron, antimony, bismuth, and tin are converted into chlorides 
by the action of selenium oxychloride and selenium dioxide is 
formed. J. F. S. 

Equation of State for Pure Nitrogen, Gas Phase. Leigh- 
ton ri. Smith and Robekt S. Taylor {J. Amer. Chem, Soc,, 1923, 
45, 2107 — 2124). — The p,v.T. relationship of pure gaseous nitrogen 
has been studied by the isometric method over the temperature 
range 0° to 200'" and the pressure range 30 — 300 aims. The Keyes 
equation expresse.s the data obtained within the limits of experi- 
mental error. The equation obtained is =2*9285aT/(i?-8)— 
1623*63 /(!f+0-29r>4)2, where 8=0*18683-0*31 13/t?. The weight of 
a litre of nitrogen at N.T.F. is calculated from the equation of 
state to be 1-2509 g,, as compared with the generally accepted 
value, 1'2507 g. The compressibility coefficient at 0^ is calculated 
and found to be 0-00061, as compared with 0*00056 from Otto and 
Holborn’s equation and Rayleigh’s work, and 0*00043 and 0-00044 
from Chappius Maverick, respectively. J. F. S. 

Nitr<^en Fixation by Means of the Cyanide Process and 
Atomic Structure. L. Hamburger [Froc. K. Akad. Wetensek, 
Amlerdam, 1923, 26, 480 — 485). — From consideration of atomic 
.structure, it is deduced that for reactions which occur in the gas 
phase, the relation, critical energy supply /react ion temperature = 
constant, sliould hold good. For reactions of the type MO=M-fO, 
there then exists the relation, ionisation potential of tlie metal (F)/ 
absolute temperature of reaction {T)—k, This is found to be sub- 
stantially true for the alkali and alkaline -earth metals. For 
reactions between compounds, however, e.g., MCOg^MO+COg, 
the term ionisation potential cannot strictly be employed, because 
the electron w*hich is to be ionised is probably already moving in 
a distorted orbit, so that an amount of energy less by V than the 
ionisation potential of the free metal will be required to detach 
the electron completely. V' is termed the dislocation potential 
of the compound, and is probably nearly equal to its excitation 
potential {V"). It is found that, in accordance with this theory, 
(F— F"}/T is practically constant for cyanisiiig reactions. H. H. 

The Glow of Phosphorus, and its Extinction by Moist 
Oxygen. Lord Rayleigh {Froc. Roy. Soc., 1923, [A], 104, 
322—332). — The author has investigated the conditions determining 
the possibility of detaching the luminosity from a stick of glowing 
phosphorus by a blast of air, a phenomenon previously described 
by L, and E. Bloch (A., 1908, ii, 1032). It was found that the 
velocity of the blast necessary to effect such detachment increased 
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greatly with rise of temperature and decreased greatly with increase 
in the oxygen content of the air blast. Thus at 4°, the necessary 
velocity was increased 1,000 times by an increase of 1% in the 
oxygen content of the air blast employed. When the velocity of 
the blast was 100 cm. per sec. or more, the glow exhibited a 
tendency to cling to certain ]X)ints at which depressions occurred 
on the phosphorus surface and from which the luminosity spread 
out fanwise. Extinction of the glow by an atmosphere of moist 
oxygen is regarded as the limiting case of slow propagation, and 
arises probably owing to failure of the catalytic action of the 
products of combustion of the phosphorus to effect propagation 
of the glow. Oxygen, present in excess, inhibits such catalytic 
action, possibly by a process of condensation analogous to that 
whereby the motion of ions produced in gaseous combustion is 
reduced. J- S. G. T. 

Change of Realgar into Orpiment and the Analogous 
Behaviour of Arsenic Sulphide Sols. S. S. Bhatnagar and 
B. Lakshman Rao [Kolloid Z., 1923, 23, 159 — 164). — It is shown 
that the hydrosulphide -ion, SH', and not the sulphide-ion, S", is 
the active agent in the precipitation of metallic sulphides by 
hydrogen sulphide. The colloidal solutions of sulphides obtained 
in this way can be regarded as solutions of hydrosulphides. When 
a colloidal solution of arsenic sulphide is heated or when hydrogen 
is passed through it so that all the free and combined hydrogen 
sulphide is removed, the formula of the colloidal sulphide is not 
AsgSg, but much more nearly AsgS^ or AsS. It is shown that the 
action of heat on a red colloidal solution converts it into a yellow 
sol with the precipitation of sulphur, according to the equation 
As2S2,atH2S-fa;0=As2S3-f-a:H20-f(a:-l)S. When the content of 
combined hydrogen sulphide is small, no sulphur is precipitated. 
The action of light and heat consists mainly in the transformation 
of one variety into the other, and may be represented by the 
equation As2S2-]-H2S+0^As2S2>S+H20. By analysis, measure- 
ment of density, and the absorption spectrum, it is shown to be 
likely that the red variety is identical with realgar and the yellow 
precipitate with orpiment, both in colour and in other properties. 

J. F. S. 

Perborates. Heinrich Menzel {Z. ’phjsikal. Chem., 1923, 
106, 402 — 441). — By means of freezing point and electrical conduc- 
tivity measurements at 0°, it is shown that a combination between 
hydrogen peroxide and boric acid in aqueous solution cannot be 
substantiated, and in consequence the decomposition constant of 
perboric acid, A— [H202l[H3B03]/[H3B03,H209], must be exceed- 
ingly large. The efect of varying quantities of hydrogen peroxide 
on the equivalent conductivity of metaborate and borax solutions 
of various concentrations has been investigated. It is shown that 
with increasing concentration of hydrochloric acid and increasing 
additions of hydrogen peroxide the electrical conductivity is con- 
tinuously decreased, which is to be regarded as due to the formation 
of many additive products with small degree of hydrolysis and smalt 
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mobility. Cryoscopic measurements with solutions of meta> 
borates and borax in the presence of hydrogen peroxide show 
that the metaborate-ion and the more complicated ions from 
concentrated solutions of borax combine with hydrogen peroxide, 
and in the higher concentrations of metaborates a polymerisation 
of the simpler ions also takes place, since the osmotic concentration 
is smaller than that of the original metaborate solution. By 
means of partition experiments with amyl alcohol, the combination 
of hydrogen peroxide with the metaborate-ion is also demonstrated. 
These results taken together with the freezing-point measurements 
show that in 0-02 — 0-07if metaboiate solutions containing hydrogen 
peroxide the simple ion (BOgjHgOg)^ is in equilibrium with free meta- 
borate and free hydrogen peroxide, whilst in concentrated solutions, 
polymerisation takes place and more than 1 mol. of hydrogen 
peroxide is combined with a single boron atom. In the case of the 
simple acid, H3B03,H202, and its ion, B02,H202', it is found that 
the decomposition constant of perboric acid bears the same relation 
to the decomposition constant of its ion as the dissociation constant 
of perboric acid bears to the dissociation constant of boric acid. 
Since free perboric acid is not present to a measurable extent and 
its decomposition constant is very large, an apparent dissociation 
constant for perboric acid can bo deduced from the equilibrium 
H'-f{B02H202)' zi: HB02-f‘H202, which has the form 

[H-][B02,H202']/[HB02][H202] = ^V. 

and is equal to the quotient of the true dissociation constant of 
perboric acid and its decomposition constant, and therefore equal 
to the ratio between the dissociation constant of boric acid to the 
decomposition constant of the perborate-ion. Trom partition 
experiments, it is found that the decomposition constant, Kzi^ 
of the perborate-ion at 0° is 2-4xl(r2, and at 18°, 3-3 xlO'^ from 
which the apparent dissociation constant of perboric acid, K'p 
is calculated to be >M0‘® for 0° and 1-7 x ICr® for 18°. Indepen- 
dently from the above, colorimetric measurements with dilute 
solutions give as the apparent dissociation constant of perboric 
acid if prj=2xl0“* against the boric acid constant X 10"^^. 

Further, colorimetric measurements show that in the more con- 
centrated solutions a greater reduction of alkalinity and affinity 
takes place, due to the formation of complicated acids, a fact 
which explains the evolution of carbon dioxide from mixtures of 
borax and hydrogen carbonates on the addition of hydrogen 
peroxide. J. "f. S. 

Vitreous Carbon. A Special Form of Crystalline Carbon. 

K. A. Hofmann and Curt Kochlino {Ber., 1923, 56, [B], 2071— 
2076). — By exposing a heated, chemically inert surface to the 
luminous flame of some aliphatic hydrocarbons or halogenated 
compounds, a deposit of a hand, lustrous, crystalline form of carbon 
is obtained. The minimum temperature of the surface is 650°, 
and both the nature of the surface and the kiml of compound used 
to carburet the gas are inqKirtant. A steel surface, probably 
owing to the intermediate formation of metallic carbides, gives 
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only a deposit of graphitic carbon, whilst flames of burning benzene 
and naphthalene gave only amorphous, sooty carbon, or, at higher 
temperatures, graphitic carbon. 

The vitreous form of carbon now described has a high density 
(^4=2*07), is very pure (C— 99-06%, H=:0-48%), and has a low 
electrical conductivity (J — Geylon graphite, and 
J — - 1 . of that of Acheson graphite). It is also very hard, that 
prepared at 900° having a hardness equal to that of quartz, at 
1100 ° having a hardness equal to that of topaz, whilst that pre- 
pared at 1300° is harder than carborundum. It is considered to 
be a form intermediate between graphite and diamond , and its X-ray 
spectrum shows characteristic lines of both these forms, H. H. 


Silica. I. Loss of Water of Kaolin and its Behaviour in 
the Solid State towards the Carbonates and the Oxides o! 
the Alkaline Earths. G. Tammann and W. Pape (Z, amrg, 
Chem., 1923, 127, 43— 67).— Experiments were carried out with 
carefully w'ashed Oschatz earth dried at 150°, and its dehydration 
and the behaviour of the carbonates and the oxides of the alkaline 
earths towards the anhydrous compound AlgOjjSiOj formed and 
towards kaolin w'ere studied. At 550°, kaolin loses water and 
decomposes into alumina and silica, and at 930° the alumina 
undergoes a change. These conclusions arc based on the 
following results. After heating at 550°, the alumina of kaolin 
is soluble in acids, further heating at 900° renders pure alumina 
and that of kaolin difficultly soluble in acids. Pure alumina 
evolves heat at 850—1060° ; kaolin evolves heat at 930°, the amount 
being proportional to its alumina content. Both alumina and 
kaolin show an increase in density at still higher temperatures, 
and they both lower the dissociation temperature of the alkaline- 
earth carbonates (1 atmosphere by about 220°). W. T. 

Crystal Structure of Potassium Hydrogen Fluoride. 

Richard M. Bozokth (./. Amer. Ckem. Soc., 1923, 45, 2128— 


2132). — The {xisitioiis of the potassium and fluorine atoms in 
tetragonal potassium hydrogen fluoride have been determined by 
X-ray photographs. The dimensions of the unit cell are 0 ‘ 6 i x 
5*67 X 6-81 A. The structure may be dc.scribed as an ammonium 
cliloride arrangement of potassium atoms and fluorine “ dumb- 
bells,” the two atoms of each “ dumb-bell ” lying in a piano 
perpendicular to the tetragonal axis. For the hydrogen atoms, 
there are two possible positions, one of which is in the middle of the 
“ dumb-bell,” forming an HF.,'-ion. The distance between potass- 
ium and fluorine atoms is 2*77 A., between two potassium atoms 
3-41 and 4-01 A., and between two fluorine atoms 2*25 A. In the 
case pf potassium fluoride, the distance between potassium and 
fluorine is 2-68 A. and between two potassium atoms 3*79 A. The 
complete unit cell contains 4 mols. of potassium hydrogen fluoride. 

J. F. S. 


Saturated Solutions of Potassium and Magnesi^ 
Sulphate. S. M. Levi (Z. pkysikal. Chem,, 1923, 106, 93— 

— Solubility determinations of the system magnesium sulphate 
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potassium magnesium sulphate have been made at a series of 
temperatures from 0° to 37 ' 8 ^^, and a further series for the system 
potassium sulphate-potassium magnesium sulphate for temper- 
atures between 0° and 63-4“. The values interpolated for 25° 
from the present measurements agree with those determined by 
van Klooster (A., 1917, ii, 471). The solubility curve of magnesium 
sulphate for the system potassium sulphate-double salt shows a 
sharp break at about 52°, which is not in agreement with the 
dilatometric and tensi metric determinations of the transition point 
of the system potassium suiphate-schbnite-leonite determin^ by 
van’t Hoff as 47*5°. A simple process is described whereby thermo- 
metrically the transition points of the systems double salt-ice->less 
soluble component, and double salt-both components, may be 
distinguished from one another. J, F. S. 


The Energy Content and Constitution of the Potassium 
Polythionates. F. Martin and L. Metz (Z. anorg. Chem., 1923, 
127 , 83 — 100). — The heats of formation of potassium di>, tri-, 
tetra-, and penta-thionate, potassium sulphite, and potassium thio- 
sulphate were determined in a Berthelot- Mahler bomb ; to ensure 
complete combustion it was necessary to mix the salt with potassium 
chlorate and magnesium. The heats of formation were found to 
be KaSgOfi, 415 Cal.; K^SsO^, 401 Cal.; 393 Cal.; 

386 Cal. : KgSOg, 273 Cal., and KaSjO,, 283 Cal. Thus the addition 
of solid sulphur to the polythionates is endothermic. The con- 
stitution of these salts is discussed from the point of view of 
Werner’s co-ordination theory. They are given a binuclear struc- 
ture — the central atom sulphur being assigned a co-ordination 
number equal to 4 and a valency of “1-6, whilst the co-ordinated 
sulphur atoms have a valency of — 2 . Pentathionic acid is 
formulated thus : 


0 

H 

!0 


0 fO 0" 
S is S 
S ^ 0 


H 


The inetlK)d of preparation of the salts is giA’cn in detail. T. 


Mechanism of certain Catalysed Reactions. Carlo San- 
noKNiM iA(H R. Accml. LI tier i, 1923, [v], 32, ii, 84- 88). — Investi- 
gation of the changes occurring in solutioiis of 2 >otassium and 
ammonium hydrogen sulphites in presence of selenium indicates 
that, under certain conditions, the total reaction may be expressed 
by the equation: 4 MHSO 3 2 M 2 S 04 + 802 -[ S-f- 2 H.O. This 
probably takes place in the three stages, (1) MgSOg^+Se — > 
MaSSeOg, (2)M2SSe03+M2S03-}-2H3S03--> 

HgO, and (3) M^SgOg — >■ M 2 SO 4 +S 62 +S. Thus, the true catalytic 
action of the selenium would cease when only one-half of the total 
sulphuric acid is formed. It is found that, when reprecipitation of 
the selenium occurs in accordance with equation ( 2 ), the quantity 
of sulphuric acid present does not correspond exactly with one-half 
of the final amount, and that the latter exceeds what should be 
formed according to equations (1) and (2). These divergences 
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may be attributable to the facts that the end of the initial phase 
cannot be gauged exactly, that the reactions become superposed, 
and that the excess of sulphur dioxide undergoes partial oxidation. 
The quantity of sulphur which separates and that of sulphur dioxide 
not participating in the reaction do not, indeed, correspond exactly 
with those calculable from the above reactions. It is possible 
also that secondary reactions lead to the formation first of seleno- 
thionate and thiosulphate and afterwards of other polythionates, 
and that the formation and subsequent decomposition of these 
compounds give rise to the divergences mentioned above. 

T. H. P. 

Solubility of Sodium Chlorate. Hugh Chestek Bell (T 
1923, 123, 2713—2714). 

Stability of Solutions of Alkali Chlorites. G. K. Levi 
and G. Natta [GazzeUa, 1923, 53, 532 — 538 ; cf. this vol., ii, 767}.-^ 
Solutions of chlorites are not altered at even when hydrogen 
or oxygen is passed through them. Various finely divided metals 
are, however, capable at even moderately high temperatures of 
exerting a marked catalytic effect on the decomposition of chlorites 
which, in presence of palladium or gold, is expressed by the equa- 
tion 9NaC102=4NaCI+5NaC103-h0 (1); this reaction is modified 
by a current of hyi*ogen to 2NaC102— NaCl+NaClO^+O (2). 
Similar decompositions are produced by platinum and nickel, W 
in these cases the loss of oxygen is greater, although the decom- 
position is less rapid; the effect of copper is negligible. Decom- 
position of solutions of chlorites in quartz vessels exposed to sun- 
light is accompanied by formation of ozone, which probably results 
also from reaction (1). 

The decomposition of chlorite into chloride and chlorate by 
the agency of catalysts corresponds only partly with that effected 
when the solid salt is heated at 180 — 200®, the loss of oxygen in 
the latter case being very small (A., 1922, ii, 567). T. H. P. 

Stability of Sodium Thiosulphate Solutions. Maktik 
Kilpatrick, jun., and Mary L. Kilpatrick (J. Amer Che?n, Soc.. 
1923, 45, 2132 — 2135). — The stability of several 0*01 iV- solutions of 
sodium thiosulphate has been investigated over a period of eight 
months. It is found that freshly boiled redistilled water yields a 
solution of thiosulphate that is more stable than a solution made 
with ordinary laboratory distilled water, ordinary distilled water, 
or redistilled water through which carbon dioxide-free air has been 
bubbled. Carbon dioxide, oxygen, and dilute sodium hydroxide 
have very little effect on the stability of solutions of sodium thio- 
sulphate. The decomposition in these solutions is caused by 
bacteria. J. F. S. 

The Ammines of the Alkali Halides. Wilhelm Biltz and 
Werner Hansen {Z. amrg, Chem., 1923, 127, 1 — 33 ).- The 
following compounds were prepared and investigated ; the heats of 
formation in calories and the temperature at which the dissociation 
pressure equals 100 mm. of rhercury are given. LiCl.NHg, 12’4, 
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+70°;LiCI,2NH3, 11% +44'’ ; LiCI,3NH3, 10‘7, +23-5°;LiCl,4NH3, 
8'8, ™20'5®; LiCl,5NH3, 8-0, -44'’ ; LiBr^NH*, 13-6, +102° ; 
LiBr, 2 NH 3 , 11*7, +48^ LiBr,3NH3, 11 1, +33°; liBr+NHg, 10*2, 
+20°; LiBr,5NH3,8'05, -44°; LiBr,6-5NH3, 6*9, -67°; LiI,NHj, 
16-0, +169°; m,2NH3, 13-8, +108°; LiWHj, 12% +64°; 

LiI.4NHa, 11-6, +60 5° ; LiUNHg, 81, -43° ; Ul%5m^, 7% 

-62° ; LiI,7NH3, 7'1, -65° ; NaCl.SNHg, 7-8, -49° ; NaBr,5 25NH3, 
8’45, —31*5 ; NaBr.S'ToNHg, 6 95, —66° ; NaI,4’5NH3, 9*4, —3° : 
NaI,6NH3, 7*5, -52° ; KBr+NHj, 715, -64° ; KI,4NH3, 7*6,5, 
-46°; KI,6NH3,7*35, -55°; RbBr,3NH3, 7*1, -62°; Rbl.ONHg, 
7 * 5 ^ —55°. The compound N'aCl,2'5NH3 described by Friedrich 
(A,, 1921, ii, 503), could not be isolated. The capacity of the 
alkali halides to co-ordinate ammonia increases from caBsium to 
lithium and from chlorides to iodides. Methods of investigation 
were as previously described (A., 1922, ii, 59). W. T. 

The System Ammonium Nitrate-Ammonia. F. Halla 

and K. Hirschko (Z. anorg. Chem,, 1923, 127, 137 — 152). — Diver’s 
liquid, which is formed by passing ammonia over ammonium nitrate, 
is only stable up to a temperature of 23*7° with a pressure of 1 
atmosphere of ammonia. Above this temperature it exists in a 
metastable condition (supersaturated solution). The system 
ammonia-ammonium nitrate forms a simple binary system. The 
rate of absorption of alio tropic forms of the nitrate were found 
to be the same. W. T. 

Double Decomposition in the Absence of Solvents. IV. 
The Systems Formed by Metallic Nitrates, Chlorates, and 
Halides. A. G. Berg man n {J, Phys. Ckem, Soc., 1923, 
474—492). — A number of binary mixtures of salts have been 
investigated by the thermal method, 

A.— Systems with silver nitrate. The system AgNOg-RgBra 
is complex in nature, the liqiiidus curve showing a maximum in 
the region of 50%, l)ut this is probably not due to compound 
formation, as the molten mass solidifies over a large range of 
temperature. The mixtures after melting are hygroscopic ; they 
are very sensitive to overheating. The s^^stem AgNOj-HgClj is 
similar in nature ; the liqiiidus curve also shows a break in the region 
of 50%, but the mass solidifies even more slowly; the mixtures are 
also hygroscopic. The system AgNOg-CdIg was only partly 
studied, because mixtures containing more than 20% of the latter 
constituent readily underwent decomposition. The eutectic is 
observed in the neighbourhood of 93° and 11% Cdlj, the liquidus 
curve is very steep, doubtless owing to the formation of complex 
compounds, but no double decomposition occurs; the crystals 
separating when the melt solidifies are not like the hexagonal plates 
of cadmium iodide. A very similar result is obtained with cadmium 
chloride; the liquidus curves are also very steep. Silver chloride 
and iodide appear to be quite insoluble in cadmium nitrate, either in 
the molten state or in solution. 

On melting silver nitrate with thallium chloride or iodide double 



ii. 762 


ABSTRACTS OF CHEMICAL PAPERS. 


decomposition is complete, the two immiscible layers obtained 
consisting of silver halide and thallium nitrate; thallium thus 
behaves in the same way as the alkali metals. The calculated 
thermal effect is —11 '2 and ~13’57 cal., respectively, and therefore 
favourable to the reaction. 

B. — Nitrates of alkalis and alkaline earths. The nitrates of the 
alkalis and the alkaline -earth group are all partly miscible with mer- 
curie halides in the molten state; here, again, the greater the 
miscibility the less is the negative thermal effect of the double 
decomposition. 

C. — Chlorates. The chlorates of sodium, potassium, and silver 
form two layers when melted with mercuric chloride or iodide 
but they were not studied in detail ; the thermal effect of double 
decomposition is actually positive. 

The various liquidus curves for systems containing silver nitrate 
are tabulated ; the flattest curves represent systems where double 
decomposition takes place, whilst the steepest denote the formation 
of complexes ; the curves of systems containing chlorides are the 
flattest, those with iodides the steepest. G. A. R. K. 

Changes between Met^ or Metallic Oxides and Carbon. 

Kurt Nischk {Z. EleJctrockem.y 1923, 29, 373— 390).— A graphical 
method of representation is described hy means of which equilibria 
in ternary and quaternary systems may be plotted. A number of 
metals have been investigated with regard to their affinity for carbon 
in comparison with their affinity for oxygen by melting a mixture of 
the oxide and carbon together. It is shown that when copper is 
added to the mixture a definite percentage of the metal from the 
oxide is found alloyed with the copper ; the percentage depends on 
the affinity of the metal for carbon. Barium and strontium on 
reduction of the oxide passed completely into carbide even in the 
presence of metallic copper. In the case of calcium and magnesium, 
a small amount of these metals was found in the copper. Glucinum 
and aluminium can exist to the extent of several per cent., alloyed 
with copper, in the presence of carbon. Boron, silicon, and titanium 
show a still greater affinity for carbon. Chromium, molybdenum, 
and manganese exhibit a great affinity for carbon, but they can 
exist alloyed with copper in the presence of carbon. The tendency 
to carbide formation decreases with the change in the position of the 
element in the periodic system, from group I to group VIII and in the 
case of cobalt and nickel it is a minimum , Microscopic investigation 
in the case of chromium and molybdenum show’s that the carbides 
richest in metal are CtjC and MogC, respectively. Some experiments 
were made with calcium carbide as r (Cueing agent ; this substance 
is very useful, since with a suitable addition of fluorspar a completely 
molten mixture is obtained. A method is described whereby 
glucinum, boron, silicon, and titanium can be cheaply alloyed with 
copper. Photomicrographs of sections of the reaction mixtures and 
copper alloys are included in the paper. J. F- S. 

Calcium Carbonate Hexahydrate. John Edwin Mackenzie 
(T., 1923, 123,, 2409—2417). 
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The Sdubilitj and Hydrolysis of Calcium Carbonate. 

H. 0. Askew {Trans. New Zealand Inst., 1923, 54, 791 — 796). — The 
solubility of calcite in gas-free water at 26° in a closed vessel is 
13'4xl0"® g.-mols. per litre. The presence of traces of carbon 
dioxide exerts a considerable influence on the solubility, the mean 
value found when using ordinary distilled water being 19*6 x 10"® 
g.-mols. per litre, 'j’he solubility is affected, apparently in an 
irregular manner, by the presence of other salts. In the measure- 
ment of hydrolysis, the velocity -constant method was not successful 
and some unknown factor seemed to affect electromotive force 
measurements, so that trustworthy values were not obtained. 

H. J. E. 

The Dissociation of Dolomite. Cecil S. Garjjett [Min. 
Mag., 1923, 20, 54 — 59). — The statement that dolomite [CaMg(C 03 ) 2 ] 
when heated first breaks down with magnesium oxide and calcium 
carbonate (MgO+CaCOs) is not confirmed. White, crystalline 
dolomite-rock from Stectley near Worksop (which gave on analysis 
CaO 30*4, MgO 21*4, COg 47*6, SiOg 0*16, A\fi^ 0*09, FeO 0-41%) 
was heated in a flask through which passed a current of air, and the 
carbon dioxide evolved was absorbed in pota.ssium hydroxide 
solution. A selection of the observed values is : 

Tomp r)5(l° 7<i0^ SO.V" 830^ SOS'* 

CQ3%.... O'Ol 0'42 2-21 I9(> 33'1 44*8 47‘« 

The presence of free calcium oxide was established after dis- 
sociation had only commenced. The rock fragments suffered no 
contraction in volume by the heating. Grecian magnesite (MgCO^) 
heated under the same conditions lost 0*84% COg at 500°; dis- 
sociation was vigorous from 540° and complete below 650°. Arti- 
ficially prepared magnesium carbonate (‘’ magnesia alba ”) lost 
0*72% CO 2 at 250°; dissociation was appreciable at 300° and 
complete at about 430°. L. J. S. 

The Conversion of Calcium Phosphates into Chloro- 
derivatives of Phosphorus by Means of Sulphur Chloride- 

P. P. Budnikov and E. A. Shilov {J. Soc. Cheni. Ind., 1923, 42, 
378r). — Calcium phosphates may be converted almost quantitatively 
into phosphorus trichloride by heating them at 1,000° with sulphur 
chloride and a catalyst. Suitable catalysts are silica or coal, 
separately or together. It is advisable to convert calcium ortho- 
phosphate into the metaphosphate before heating with sulphur 
chloride. H. H. 

Allotropy of Zinc. L. Los.\na {Gazzeifa, 1923, 53, 539 — 
545). — Measurements of the variation with temperature of the 
cubical expansion of zinc indicate the existence at 176° and 320° 
of singular points which indicate with certainty the occurrence of 
alio tropic transformations. When the temperature variations are 
measured, in comparison with those of a substance exhibiting no 
allotropic changes, by means of highly sensitive thermo-electric 
couples, small but distinct divergences are observed at 173° and 323°. 
The mean values found for these transformation points are 174° and 
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322® for the a- to and to y-changes, respectively. If the zinc 
contains traces of iron or tin, the former of these points is not 
observed, whereas when cadmium is present the distance between 
the two points is considerably diminished. Between —150® and 
the ordinary temperature, no anomaly occurs except a change in the 
direction of the thermal curve at about —80® which is too slight to 
justify the assumption of an allotropic transformation. T. H. P. 

Use of Mercury in the Purification of Zinc Sulphate 
Solutions. Samuel Field and Willum E. Harris (Trans. Amer. 
Ekctrocheyn. Soc. [advance copty], 1923, 269 — 293).— The need 
for zinc sulphate solutions of a high degree of purity in the electro- 
lytic zinc industry is explained and the advantages of a pure salt 
are pointed out. The use of mercury as a purification agent is 
based on the overvoltage of mercury against hydrogen; this is 
discussed in detail. By amalgamating finely divided negative 
metals, such as zinc and aluminium, complete purification can be 
readily and economically effected even in strongly acid solutions, 
The mercury is added to the zinc liquors as mercuric sulphate 
followed by zinc powder or zinc blue. The impurities are eliminated 
in preference to the hydrogen of the acid added. Economy of zinc 
is thus effected, and the method becomes applicable also for cases 
in which high acid content would prohibit purification owing to 
high consumption of zinc. J. E. S. 

Attempted Separation of the Isotopes of Lead. The 
Atomic Weight of Lead. 0. Honigschmid and M. Steinheil 
(Ber.^ 1923, 56, [.B], 1831 — 1837). — Lead chloride was fractionally 
distilled in a high vacuum by Bronstedt and von Hevesy, and the 
end fractions were submitted to the authors for atomic-weight 
determinations, The samples were fused and distilled in quartz 
apparatus in a current of hydrogen chloride before analysis, which 
was carried out nephelometrically against pure silver dissolved 
in nitric acid in order to dot ermine the ratios PbClg ; 2Ag and 
PbClg : 2AgCl. The result for the more volatile fraction (mean of 
ten) was Pb— 207-229 ±0-003, and for the less volatile fraction 
(mean of ten) Pb— 207-23fi±0‘003. This difference is too small, 
in the authors’ opinion, to warrant any claim for separation, and 
they suggest the value Pb— 207-23 for ordinary lead. H. H. 

Atomic Weight of Uranium-lead. 0. Honigschmid and 
L. Birckenbach [Ber., 1923, 56, [B], 1837—1839; cf. preceding 
abstract). — The atomic weight of lead from Upper Katanga in the 
Belgian Congo wus determined by the method described in the 
preceding abstract. The mean of three determinations gave 
Pb— 206-048, whence the authors conclude this to be pure uranium- 
lead. ' H. H. 

Double Decomposition in the Absence of Solvents. III. 
The Systems Thallium Nitrate ! Mercuric Chloride and 
Bromide. A. G. Bergmann, T. A. Henke, and F. M. Isaikin 
(J. Bms. Phys. Chem. Soc., 1923, 54, 466-473; cf. this voL, 
ii, 568). — In continuation of previous work, the above systems have 
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now been examined and the results were found to confirm the 
theoretical conclusions already expressed ; no double decomposition 
ia observed. Thallium nitrate forms an equimolecular compound 
idth mercuric bromide, melting at 152°; there is, in addition, an 
eutectic at 146° and 30% of mercuric bromide ; the cooling curves 
are, otherwise, of simple type. With mercuric chloride (m. p. 
282°, rhombic), thallium nitrate forms two compounds, 

TlN 03 ,HgCL 2 , 

and 2TlNOg,HgCl2. The transition points observed in this system 
are the eutectic of the latter compound and thallium nitrate, corre- 
sponding with 12-8% of mercuric chloride and 176° ; the melting 
point of the compound 2TlN03,HgCl2 at 195°; another eutectic 
at 192° and 37% of mercuric chloride; the melting point of the 
equimolecular compound at 202-5° and the eutectic formed by 
this compound and mercuric chloride at 197°. No solid solutions 
appear to be formed. The equimolecular compound crystallises 
not unlike thallium nitrate, but the crystals are better defined, 
whilst the compound 2TlN03,HgCU forms distinctive long needles. 

G. A. R. K. 

Reduction of Copper Oxide by Carbon Monoxide and the 
Catalytic Oxidation of Carbon Monoxide in the Presence 
of Cop;per and Copper Oxide. Howard Algernon Jones and 
Hugh IStott Taylor [J. Physical Ckem., 1923, 27, 623 — 651). — - 
The reduction of copper oxide by carbon monoxide has been 
investigated under varying conditions. It is shown that the 
process is autocatalytic, copper being the auto -catalyst, the reduc- 
tion occurring at the copper-oopper oxide interface. The retai-ding 
effects of carbon dioxide and oxygen on the primary reaction of 
the reduction process, that is, the formation of copper nuclei, are 
pointed out. The mechanism for the combination of carbon 
monoxide-oxygen mixtures over copper oxide is shown to be 
alternate reduction and oxidation of the copper oxide. The 
mechanism for the combination of carbon monoxide-oxygen 
mixtures over copper is shown to be the oxidation of an adsorbed 
layer of carbon monoxide. It is shown that oxygen is a “ per- 
manent poison ” in the combination of carbon monoxide with 
oxygen over copper. J. F. S. 

Cupric Oxide Jellies. Harry B. Weiser (J. Physical Chem.^ 
1923, 27, 685— 691).— Hydrated cupric oxide jellies are formed 
when a suitable concentration of colloidal oxide is precipitated 
at a suitable rate. The desirtd conditions may be realised by 
adding ammonia to cupric acetate in the presence of a small amount 
of sulphate and allowing the colloidal solution to precipitate 
spontaneously. Jellies are not formed by adding ammonia to 
cupric acetate alone, since a colloid of suitable concentration 
cannot be prepared in this way. J. F. S. 

BaskerviUe and Catlett's Lanthanates. Ferruccio Zam- 
bonini and Guido Carobbi {Aiti R. Accad. Lined, 1923, [v], 32, 
ii, 63 — 59)^ — In criticising the work of BaskerviUe and Catlett 
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{A.j 1904, ii, 260), tlie authors point out that the resemblance 
between lanthanum and aluminium is slight and quite insufficient 
to suggest the existence of lanthanum compounds corresponding 
with the aluminates; unlike aluminium, which is markedly 
amphoteric, lanthanum shows very distinct basic properties. The 
supposed compound, Na2La407, is shown to be a mixture of 
lanthanum oxide, various indefinite substances, and the double 
carbonate, La2(C03)3,Na2C02,12H20, the last being formed by the 
action of water on the product obtained when lanthanum oxide 
is fused with sodium carbonate. The other compounds obtained 
by Baskerville and Catlett by heating lanthanum oxide with 
metallic hydroxides on a water-bath, namely, NaH3La50i5,4H20, 
LiH9La50i5,2H20, KH^Laj^O^gjlSHgO, and Ba(H3La-Oi3)p, are 
composed of lanthanum oxide and hydroxide, together with the 
hydroxide and carbonate of the alkali or alkaline -earth metal; 
the first two of these compounds may contain also lanthanum 
carbonate, and double carbonates likewise may be present, although 
the protracted digestion on the water-bath would probably com- 
pletely destroy them. T. H. P. 

Ternary Alloys of Aluminium, Zinc, and Tin. L. Losa^a 
and E, Carozzi [Gazzeita, 1923, 53, 546—554). —This work w^as 
completed before the publication of that of Crepaz (this vol., ii, 641). 

The metals employed contained, respectively, 99-83% of alumin- 
ium, 99-92 % of zinc, and 99*92 % of tin. For the system aluminium- 
tin, a few melting-point estimations were made in the region between 
0 and 10% of aluminium, the results obtained differing only slightly 
from those of Heycock and Neville (T., 1890, 57, 376) and of 
Gwyer (A., 1906, ii, 544). Similarly for the system aluminium- 
zinc, the few values found agree w-ell with Rosenhain and Arch- 
butt’s complete investigation (A., 1911, ii, 895). 

In the ternary system, the eutectic contains 1-46% of aluminium, 
10-37% of zinc, and 88-17% of tin, melts at 194“ and is characterised 
clearly by the maximum time of crystallisation with respect to 
the other alloys. Aluminium and zinc foim solid solutions over 
a moderately wide region of the diagram, the mixed cryslais 
exhibiting distinct transformations at temperatures varying with 
the proportion of aluminium present; the same happens when a 
little tin is present. Alloys containing high percentages of zinc 
show^ a transformation point coiTcsponding with the passage from 
the third to the second form of this metal, but the thermal change 
is very slight and difficult to detect. Of greater magnitude, although 
not very distinct, is the variation due to the change from the third 
to the second modification of the tin. In no case is the jwint of 
transformation of p- to a-ziiic detectable. T. H. P, 

An Example of Polymorphism in an Intermetallic Com- 
pound. David Stockdale [Trans. Faraday Soc., 1923, 19, 
135 — 139). — Evidence is given, from an examination of the equi- 
librium curves and of the microstructurc of aluminium-copper 
aUoys, for the existence of the compound CU2AI containing 17-5% 
A1 and melting at 1016°, but unstable above 1015°. On cooling 
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alloys containing 14- to 21% of aluminium an arrest jwint occurs 
between 875® and 770® and is at the maximum in the alloy con- 
taining 17*8% of aluminium, corresponding with CugAl. Addition 
of copper lowers this point considerably, and addition of aluminium 
slightly. No micrographical change takes place on cooling through 
the arrest point; it is therefore probable that the heat evolution 
or absorption is due to a change in the arrangement of the atoms 
or molecules in the compound CugAl itself, i.e., to a polymorphic 
transformation [cf. J.S.C.L, 1923, 556a]. A. R. P, 

Iron Carbide. Franz Wever {Mitt. Kaiser Wilk-Inst. Eisen- 
forsch., 1922, 4, 67 — 80; from Chem. Zantr., 1923, iii, 187). — By 
X-ray analysis it is shown that the forms of cementite shown in 
the iron-carbon thermal diagram are not distinguishable by their 
lattice structure. Iron carbide, Fe^C, crystallises in a rhombic 
lattice denoted by the quadratic form sin^0 /2=0‘0464a;2 -fO -0367/4- 
0-020822. edge lengths are n=4-48l A., 6=5-034 A.; c= 
6-708 A. The density is calculated therefrom as 7-82. Data by 
the Debye -Scherrer method above 210® show that the magnetic 
transformation is not associated with a change in the type of lattice. 
The quadratic form is expressed by sin20/2=O-O4.56a:2 4-0-0362/4- 
0-020322. The edge lengths are a =4- 52 A. ; 6=5-08 A. ; c=6-77 A, 

G. W. R. 

The Acid Decomposition of Metallographically Defined 
Iron and Manganese Carbide Alloys. R. Schenck, J. Giesek, 
and Fe. Walter {Z. anorg. Cher.i., 1923, 127, 101— 122).— The 
alloys (iron-carbon and iron-manganesc-carbon) were dissolved in 
hydrochloric acid, and tlie hydrocarbons evolved identified by (1) 
bromination, (2) condensation by liquid air, and (3) absorption 
by charcoal. In the case of the iron-carbon alloys and those of low 
manganese content, the chief gaseous products are propylene, 
A^-butylene, ethylene, the higher olefines, methane, and ethane. In 
the case of the iron-manganese carbon alloys rich in manganese, 
the chief product is octene; some still higher olefines were also 
found, but ethane and ethylene could not be detected. Quantitative 
results, are given. W. T. 

Chlorites of certain Cobalt animines. G. R. Levi [Atti R. 
Accad. Liiicei, 1923, [v], 32, i, 623 — 626). — HcramminerobaU cklorik, 
[Co(NH3)e](C103)2,H20, prepared from the liitoo-ehloritc and silver 
chlorite, forms slender, orange-yellow needles, explodes on j)ercu&sion 
and, when treated in solution with cupric chloride, yields the double 
salt, [Co(NH3)fi]Cl3,CnCl2. 

ChloropetiiamminecofxtU chlorite, [Co(NH3)3Cl](CI02)2, obtained 
similarly, gradually emits chlorous vapours, and is exploded when 
struck, but gives no double compound with cupric chloride. Aquo- 
pntamminecobalt chlorite, obtainable in solution, cannot be 
isolated in the solid form. 

A table is given showing all the chlorites, numbering 34, now 
known. According to the results as jet obtained, there exists but 
little analogy between chlorites and nitrites. 
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The solubilities of barium, lead, and silver chlorites have been 
measured. At 0®, 100 g. of solution contain 30*5, 0*035, and 0*17 g. 
respectively, and at 100®, 44*7, 0*41, and 2*11 g., respectively, of 
these salts. T. H. P. 

Nickel Sulphide. Fritz Ephraim (5er., 1923, 56, [5], 1885*-- 
1886; cf. this vol, ii, 423).— Nickel sulphide is readily soluble in 
yellow ammonium polysulphide solution, but much less soluble 
in colourless ammonium sulphide. By analogy with copper sulphide, 
of which the same is true, which forms the red ammonium copper 
tetrasulphide, it was thought that a similar compound might exist 
in the case of nickel. Nickel sulphate was added to a solution of 
ammonium polysulphides in an air-tight flask, and after some days 
a considerable quantity of a black, crystalline substance of com- 
position intermediate between (NH 4 )NiS 4 and (NH^lNiSj was 
deposited. Salts of cobalt, iron, zinc, manganese, and cadmium 
did not give similar compounds. H. H. 

Density Measurements of some Simple and Complex 
Salts of Nickel and Cobalt. Wilhelm Biltz and Erwin Birk 
(Z. anorg. Ckem.j 1923, 127, 34 — 42). — The lattice structure of 
hexamminehickelous chloride has been measured by Scherrer 
(A., 1922, ii, 514) ; the lattice constants of the hexammines of the 
nickel group can be calculated from their densities, assuming that 
their structures are the same. The following values for the densities 
were obtained, high boiling fractions of petroleum (d =0*7975 — 
0*7998) being used as the pyknometer liquid. NiCl^ sublimed 
3*521, NiC )2 (prepared from the hexammine) 3*508. NiBrg sublimed 
5*098, BiBrg (prepared front the hexammine) 5-042. Nilj (prepared 
from the hexammine) 5*834. Co("l 2 3*367. CoBfa 4*849. Colg 
5*584. [Ni(NH3)e]Cl2 1-468. [Ni(NH3)g]Br2 1*889. [^(NHg),]!^ 

2*113. [Co(NHg)g]Cl 2 1*479. [Co(NH 3 )g]Br 2 (prepared by the 
wet method) 1*871, (prepared by the dry method) 1*879. [Co(NH 3 )g]T 3 
2*096. [Co(NH2)e]C!3 1*710. [Co(NH3)g]Br3 2*340. [(lo(NH3)g]l3 
2*746. Agreements with previous determinations are not good. 
The method of preparation of the salts is given in detail. W. T. 

The Lattice Structure, Directions of Slip, and Slip Planes 
of White Tin. H. Mark and M. Polanyi [Z. Physik, 1923, 18, 
75 — 96). — The authors find that the phenomena associated with the 
extension of a single crystal of tin are analogous to those exhibited 
under similar conditions, by a single crystal of zinc {ibid., 1922, 
12 , 58). White tin crystallises in the ditetragonal-bipyramidal 
system, space group The lengths of the axes of the crystal 
structure are respectively a 5*84 A., c 3*15 A., and the elementary cel! 
contains four atoms. Slipping occurred in the directions [100], 
[101], and [111]. Of these directions, [100] occurred most frequently, 
and [111] only at a high temperature. The slip planes were repre- 
sented by (110) and (100), the former occurring more frequently 
(8 : 3) than the latter. J. S. G. T. 
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Preparation of Coarsely Crystalline, Anli 3 r^ous Titanium 
Trichloride, and the Mechanism of the Reduction of Titanium 
Tetrachloride by Means of Hydrogen. Fbiedbich Meybb, 
AI/ITied Bafee, and Richabd Schmidt (Ber,, 1923, 56, [B], 1908 — 
1914 ; cf, A., 1912, ii, 1061). — The two requirements for the success- 
ful preparation of coarsely crystalline titanium trichloride by 
reduction of the tetrachloride are, first, a steep temperature gradient 
to ensure rapid cooling, and secondly, the depression of the hydrogen 
chloride concentration. The first condition is best secured by using 
a non-conducting (quartz) tube of narrow bore, with air cooling 
at the receiver end. The second is attained most easily by the 
addition of metallic titanium to the reaction mixture. It is shown 
that the reduction is not direct, but that three reactions, TiCl 4 +H 2 = 
Tiaa+2Ha ; TiCl2+TiCl4=2TiCl3 ; 2TiCl3+2HCl=2TiCl4+H2, 
may proceed simultaneously. H. H. 

The Chemistry of Hafnium. G. von Hbvbsy [Chemistnj 
and Industry, 1923, 42, 929 — 930). — The natural oxides of zirconium, 
such as baddeleyite, contain only 1*% or 2% of the new element No. 
72, hafnium, whilst the common zirconium minerals, such as zircon, 
contain up to 7 % . The minerals richest in hafnium are the secondary 
zirconium minerals alvite, cyrtolith, naegeite, and malakon, which 
may yield zirconium containing up to 30% of hafnium. The hafnium 
content of a specimen or preparation is determined by comparing 
the intensity of Z-ray lines due to hafnium with the intensity of the 
line due to a known quantity of the neighbouring element No. 73 
(tantalum) added to the specimen. Separation of hafnium from 
zirconium is accomplished through the different solubilities of their 
corresponding salts and the different basicity of their oxides. Zircon- 
ium potassium fluoride has a solubility of 2-6% at 20°, hafnium 
potassium fluoride nearly 3-0%. Hafnium ammonium fluoride 
forms prismatic, pseudo-hexagonal crystals. Hafnium ammonium 
oxalate and hafnium ammonium sulphate are more soluble than the 
corresponding zirconium salts, whilst, of the oxychlorides, that of 
hafnium is the less soluble. Hafnium is more basic than zirconium, 
and consequently when the latter is precipitated as a basic salt 
hafnium accumulates in solution. Concentrated preparations of 
hafnium are purified from zirconium by dissolving the oxychloride 
in alcohol and adding ether, when the basic salt, Zr 203 Cl 2 , 5 H 30 , is 
precipitated; this is less soluble than the corresponding hafnium 
compound. The properties of hafnium are in every way much 
closer to those of zirconium than to those of thorium. In several 
cases, the solubility of a hafnium compound is greater than that 
of the corresponding zirconium or thorium compound. E. H. R. 

Germanium. VI. Metallic G^rmamum. Reduction of 
Germanium Oxide. Preparation of Fused Germanium. 
Physical and Chemical Properties, P. M. Dennis, Kathaeina 
M. TeessTjEr, and F. E. Hance {J. Anwt> Chem. Soc., 1923, 45, 
2033—2047 ; cf. this vol., ii, 570). — Germanium dioxide may be 
dehy^ted by heating at for three hours ; the product is not 
volatile at 1,250“ and is not hygroscopic. Germanium dioxide may 
VOL. cxxiv. ii. 28 
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be reduced to the metal by the alumiiio4hermic method, but the 
metal obtained constitutes a yield of only 61%, and there is a big 
loss of germanium dioxide by volatilisation. Small quantities of 
germanium dioxide (2 g.) may be reduced completely to the metal, 
in the form of a grey powder, by heating for two hours at 540® in a 
current of hydrogen, and there is no loss of material as hydride. 
But if larger quantities (10—14 g.) are employed, the yield is always 
below the theoretical quantity, and a black deposit shading off to 
brown and yellow appears in the colder parts of the tube. Coherent 
germanium is best prepared from the powder by fusion with sodium 
chloride at 980 — 1,000° for thirty minutes. In this way, about 
96% of the powder is recovered as a single, lustrous button ; the 
residue remains with the flux as sodium germanate. Fusion with 
sodium sulphate gave only a 73*8% yield, the residue of the german- 
ium being present as sulphide, due to reduction of the sodium 
sulphate. Borax also proved to be an unsuitable flux. Metallic 
germanium which is quite free from oxide does not lose weight when 
heated in highly punfied hydrogen to temperatures not exceeding 
800°, but volatilisation of germanium does take place when hydrogen 
is passed over the molten metal. Pure germanium melts at 958*5°. 
Germanium expands on solidification and gives rise to protuberances 
on the buttons as it cools. It has 5*35, which compares favour- 
ably with the value 5-36 calculated from X-ray analysis. German- 
ium is extremely brittle, and has a hardness between that of adularia 
and that of epidote, about 6*25. Germanium crystallises in 
elongated crystals bounded in some cases by octahedral faces and 
often covered with dendritic branches. Some of the crystals 
obtained were 3 cm, long. The thermo-electric power of germanium 
is a linear function of the temperature, and the electrical resistance 
is an exponential function of the form log R=^hgA-\-nT~\~QlkT^ 
except over the range 100° to 600°, where an inversion takes place. 
More exact examination shows that germanium passes through a 
gradual molecular inversion with two or more mod^flcations between 
117° and 560°, When heated at 730° in oxygen, germanium is incom- 
pletely oxidised to a mixture of germanous oxide and germanium 
dioxide ; at higher temperatures the lower oxide volatilises, so that 
it is impossible to oxidise germanium completely in oxygen. Ger- 
manium is not attacked by hydrogen sulphide at temperatures 
below 200°, and the action of the gas is comparatively slight until 
the hydrogen sulphide commences to dissociate. The reaction 
then becomes one between germanium and sulphur, with the form- 
ation of germanous sulphide. Sulphur dioxide acts on crystallised 
germanium at temperatures a little below 500°; the reaction 
becomes rapid between 510° and 530°, with the formation of the 
dioxide and disulphide of germanium. At the ordinary temperature 
and at , 90°, germanium is not attacked by water, 60% sodium 
hydroxide solution, 1 ; 1 -hydrochloric acid, concentrated hydrochloric 
acid, or 1 : 1 -sulphuric acid. It is slightly tarnished by 10% sodium 
hydroxide, both cold and warm. Dilute nitric acid oxidises it 
superficially to the dioxide, but the concentrated acid, beyond 
darkening the surface slightly, had no other action. Concentrated 
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sulphuric acid has no action at the ordinary temperature, and only 
a very slight action at 90®. Hydrofluoric acid, 19i\r, has only 
slight action, but 3% hydrogen peroxide slowly converts the metal 
into the dioxide and dissolves it. Metallic germanium dissolves 
rapidly in molten potassium hydroxide, sodium hydroxide, sodium 
carbonate, potassium nitrate, and sodium peroxide; it dissolves 
slowly in molten potassium hydrogen sulphate and potassium 
chlorate, and is not attacked by molten potassium cyanide. 
Attempts to prepare germanium carbide were without success. 

J. F. S. 

Hydrosol of Vanadium Pentoxide. A. Bumansei {KoUoid 
Z., 1923, 23, 147 — 169). — ^The methods of preparation and the 
properties of vanadium pentoxide hydrosol have been investigated. 
It is shown that the hydrosol as well as solutions of van^ium 
pentoxide yield the ions of hexavanadic acid. Electrical conduc- 
tivity measurements indicate a gradual hydrolysis of the pentoxide 
hydrosols on dilution with water. This hydrolysis is conhrmed by 
measurements on the absorption of light. The colloidal particles 
of vanadium pentoxide are negatively charged and are very small, 
so small as to be indistinguishable in the ultra microscope. The 
sol is coagulated by electrolytes and the positive ion of the electrolyte 
is adsorb^. The adsorption compounds thus obtained pass, on 
keeping, into ordinary chemical compounds. Determinations 
of the depression of the freezing point indicate that the colloidal 
particles are not very large, and from these measurements the 
equivalent of the colloidal particle is deduced as approximately 
1,000. The colloidal particles are given a formula of the type 
[H3Ve0n,(y2O5)„]' or [H2V60l7,{V206)„]'^ Starting from the value 
of the equivalent as 1 ,000, the second of these formulae in which 
71— 5 is obtained, namely, [HgVgOi-, (¥205)5]". The double refrac- 
tion of the sol increases with its age and with the formation of a 
turbidity in the sol. The gels of this colloid consist of orientated 
particles, which exhibit double refraction when they are still. 
Vanadium pentoxide sol on reduction furnishes the sols of low'er 
oxides of vanadium. These sols are all charged negatively. J. F. S . 

Atomic Weight of Antimony from Different Sources. 1. 

Sheikh D. Muzaitar (J. Amer. Chem, Soc., 1923, 45, 2009—2013). 
—An account of preliminary determinations of the atomic weight 
of antimony obtained from stibnite from various sources. The 
experiments cover material obtained from Peru, Bolivia, Borneo, 
and Hungary. The antimony from all samples was purified by the 
same method and converted into the trichloride and the ratio 
between antimony trichloride and potassium bromate determined 
by titration. The reaction between the two substances is given 
by the equation SSbClg-f KBr03+6HCl=3SbCl5+KBr+3H20. 
The following results were obtained; Hungarian material, Sb— 
12M44 (7 expts.), Borneo material Sb— 121-563 (7 expts.), 
Peruvian material, Sb=121*720 (7 expts.), and Bolivian material, 
Sb==122'374 (11 expts.). Each sot of results is remarkably con- 
cordant. The author is of the opinion that the present results point 

28—2 
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to the occurrence of a different distribution of the isotopes of 
antimony in the different stibnites, J. F, S. 

The Hydrates of Antimony Pentoxide. Gebhardt Jandeb 
and Abthtib Simon {Z, anorg, Chem,, 1923, 127, 68— 82),— Hydrates 
of antimony pentoxide were prepared by three methods, (1) the 
hydrolysis of the pentachloride at 0 — 1“, (2) hydrolysis at 100°, (3) 
oxidation of the trichloride by concentrated nitric acid and hydrolysis 
of the product at 60°. The products were dried on porous plates 
in the air, and were found to contain (1) 30‘57, (2) 9 '97, (3) 7'91 
mols, of water to 1 mol. of the pentoxide. After drying over 
sulphuric acid, the water contents were (1) 3-68, (2) 2'i7, (3) 0'60 
mols. per mol. SbgOg. Drying at 105° reduced the molecules of 
water per mol. of the pentoxide to (1) 2*43, (2) 1*02, (3) 0'46. 
The behaviour of the three hydrates towards alkali and phosphoric 
acid was investigated, and their vapour tension isotherms, were 
measured. Results indicate that no definite hydrates were formed, 
but that gels were present, the behaviour of which depend on grain 
size, which varies with the method of preparation (cf . stannic acid, 
Mecklenburgh, A., 1914, ii, 529). Alcogels of the pentoxide 
were also prepared, and these were de-alcoholated by placing 
them over glycerol; the curves of de-alcoholation were similar 
to those of dehydration. The pentoxide was also able to take up 
benzene when kept in an atmosphere of the latter. W. T. 

Bismuth Reduced by Dextrose. H. Cousin {J. Pharm, 
Chim., 1923, [vii], 28, 179— 181).— The black precipitate produced 
by the action of dextrose on a bismuth salt in presence of alkali was 
found on analysis to contain different amounts of bismuth, the 
percentage of the metal present increasing with the proportion of 
dextrose and sodium hydroxide used in the reaction. By adding 
a large excess of dextrose, the reaction may be utilised as a means 
of estimating bismuth, but the author does not recommend the 
method. H. J. E. 

Electrical Conductivity and the Chemical Constitution of 
Alloys, n. The System Bismuth-Thallium. W. Guektler 
and A. Schulze [Z. pkysikal. Chem., 1923, 106, 1 — 17 ; ef. this vol., 
ii, 418). — The electrical conductivity of alloys of thallium and 
bismuth has been determined at 80° and 180°. The results confirm 
the condition diagram of this system obtained by other methods 
and make additions to the diagram. J. E. S. 

Heterogeneous Equilibrium Produced by the Hydrolysis 
of Bismuth Chloride. Kabl Jellinek and Waltheb Kuhn 
{Z. physikaL Chem., 1923, 105, 337 — 355). — The equilibrium set 
up when various quantities of water are added to solutions of bismuth 
sesquioxide in hydrochloric acid has been examined by estimating 
the quantity of bismuth and hydrochloric acid left in solution after 
the addition of definite amounts of water. The solubility curve 
of the ternary system bismuth sesquioxide-hydrochloric acid-water 
has been determined, and it is shown that in certain concentrations 
the oxychloride, BiOCl, constitutes the solid phase, whilst in others 
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the hydroxide, Bi(OH)8, is the solid phase. In alkaline solution, 
the oxychloride passes quantitatively into the hydroxide. The 
bismuth normal potential has been measured and the value -f 0*266 
volt found in terms of the normal hydrogen electrode. The 
hydrogen-, chlorine-, and bismuth-ion concentrations have been 
determined for solutions of hydrochloric acid saturated with the 
oxychloride and by means of these results the law of mass action 
has been shown to be true for the reaction Bi’^+HjO+Cr ^ 
BiOCl+2H*. The results make it probable that complex chloro- 
bismuthic acids exist. Modified analytical methods have been 
deduced for the estimation of bismuth and chlorine in solutions of 
bismuth chloride. In the case of the estimation of bismuth the 
modification consists in precipitating as sulphide, filtering on a 
Gooch crucible, washing with acidified water, and dr 3 dng at 110®. 
The free sulphur is then removed by placing the crucible in a furnace 
at 260 — 300® and heating for thirty minutes in a current of carbon 
dioxide. The results are accurate to 0*2%. J. F. S. 

The Supposed Volatility of Tantalic Acid with Hydro- 
fluoric Acid. Some Tantalum Compotmds. Otto Hahh 
and Karl F. Puetter {Z. amrg, Chem., 1923, 127, 153—168). 
— Pure tantalic acid was prepared by the oxidation of the element 
in a stream of oxygen, and it was found to be non-volatile. Hydro- 
fluoric acid solutions of pure tantalic acid on evaporation undergo 
hydrolysis; the residue shows no volatility on heating. Com- 
mercial tantalic acid loses w^eight on heating ; this is due to the 
alkali which it contains. The higher the alkali content the greater 
is the volatility. The following new crystalline compounds were 
prepared : tantalum hydrogen fluoride, HFjTaF^jflHjjO ; barium 
tantalum fluoride, 3BaF2,2TaF5 ; monammonium tantalum fluoride, 
NH 4 F 2 ,TaF 5 . Heating barium tantalum fluoride is a convenient 
method for the preparation of pure tantalum pentafluoride. W. T, 

Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds. III. Preparation and Properties of the Oxide 
of Platinum obtained by the Fusion of Chloroplatinic Acid 
with Sodium Nitrate. Roger Adams and R. L. Shriner (J. 
Amer, Chem. Soc., 1923, 46, 2171 — 2179; cf. Voorhees and Adams, 
A., 1922, ii, 558; Carothera and Adams, this vol., ii, 310). — The 
fusion of sodium nitrate and chloroplatinic acid has been carried 
out at temperatures between 310® and 700®. The various samples 
of platinum oxide are tested as catalysts as follows. Maleic acid 
(20 g.) or benzaldehyde (20 g.) is dissolved in 150 c.c. of 95% alcohol. 
To the benzaldehyde solution, 1 c.c. of 0 * 000 13f -ferrous chloride 
solution is added (Carothers and Adams, loc. ctt.). The solutions 
are then reduced as previously described, using 0*25 g. of catalyst, 
and the time elapsing before reduction commences and the time 
taken for complete reduction are noted. The period of reduction is 
least when the catalyst has been prepared at about 500®, according 
to the benzaldehyde test, 400 — 500®, as shown by the reduction 
of maleic acid. The best temperature is certainly about 500®. 

Analyses of the oxide agree with the formula PtOjjHjO. Tlie 
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compound is amorphous ; if produced at comparatively low tempera- 
tures, it is a very light brown, but this colour deepens as the fusion 
temperature is increased. The oxide dissolves only slightly in hot 
aqua regia, or in boiling, concentrated hydrochloric acid. It is 
insoluble in boiling, concentrated nitric acid. Neverthelare, 
boiling hydrobromic acid (10%), or cold hydrobromic acid of 
constant b. p., readily dissolves the oxide, with evolution of bromine, 
and formation of bromoplatinic acid. The oxide is rapidly dissolved 
when warmed with a mixture of hydrochloric and sulphurous acids. 
It causes the immediate decomposition of hydrogen peroxide, being 
itself apparently unchanged. It is gradually reduced when boiled 
with ethyl alcohol in the absence of air, acetaldehyde being produced . 

It is shown that, for the production of the catalyst, the nitrates 
of lithium, potassium, calcium, barium, and strontium, are much less 
efficient than sodium nitrate. The oxide produced by this method 
is far more active as a catalyst than the other oxides of platinum 
described in the literature. Moreover, it is much more readily 
prepared. W. S. K. 

A New Series of Complex Iridium Salts containing 
Hydrazine. L. Tschugaev (Bcr., 1923, 56, [B], 2067—2068). 
— If potassium chloroiridiate be warmed in solution on the water- 
bath with excess of hydrazine hydrochloride, the solution assumes 
a reddish-brown colour and then contains the complex acid, 
[Ir(N 2 Hg)Cl 5 ]H, The piatiniteirammine salt, 
[Ir(N2Hg)Cl5]2[Pt(4NH,)], 

forms flesh-coloured platelets, and the cesium salt, [Ir(N 2 Hg)Cl 5 ]C^, 
is also crystalline, and slightly more soluble in water than the 
former. The platinitetramraine salt is quantitatively converted 
mtoj gj^en Magnus’s salt by treatment, with excess of potassium 
chloroplatinite. H. H, 


Mineralogical Chemistry. 


New Lead-Copper Minerals from the Mendip Hills 
(Somerset). L. J. Spencer, with Analyses by E. D. Mountain 
(if in. Mag., 1923, 20, 67 — 92). — The only published analysis of 
Mendip minerals is that of mendipite by ^rzelius (1823). A new 
analysis of this gave I, confirming the accepted formula 2 PbO,PbCl 2 . 
Embedded in the mendipite from Higher Pitts, but in sparing 
amounts, are the two new minerals chloroxiphite (anal. II and III; 
2 PbO,PbCl 2 ,Cu[OH] 2 ) and diaboleite (anal, IV ; 

Pb[OH]2,PbCl2,Cu[OH]2). 

Chloroxiphite, named from xiy.(op6<;, green, and a sword, is 
monoclinic (oc =62-75*^) with a bladed habit and dull olive-green 
colour ; the streak is a characteristic pale greenish-yellow ; H. 2 J. 
Parallel to c is a perfect cleavage and parallel to a a poorer cleavage. 
The pleochroism is strong (emerald-green and yellowish-brown) ; 
optically negative with axial plane perpendicular to the plane of 
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symmetiy. Tiie mineral is readily soluble in nitric acid. When 
heated it decrepitates, giving o£E water and lead chloride, and it 
melts to a brown liquid, which solidifies to a bright-green glass. 
All the water is lost below 250®. Diaboleite, named from Sw, 
apart or distinct from boleite, is tetragonal (a:c=l : 0*95), with 
bright sky-blue colour and pearly lustre on the basal cleavage. 
It is optically uniaxial and negative with marked pleochroism 
{dark-blue to almost colourless); nl-98, /f. 2|. The mineral is 
soluble in nitric acid and behaves like chloroxiphite when heated. 

By alteration, raendipite passes into hydrocerussite. This has 
hitherto been regarded as a rare mineral found only as films of 
minute pearly scales. The text-book formula is based on an 
analysis of the artificial crystalline material, which is identical 
with “ white-lead ” {cerussa). Large (5 cm.) rhombohedral crystals 
(a:c=l :0*61) from the Meiidips have, however, been found in 
some old collections {e.g., the Woodwardian collection, 1728, at 
Cambridge). There is a good cleavage with pearly lustre and 
snow-white colour parallel to the base, and the crystals are optically 
uniaxial and negative. When heated, the material decrepitate 
violently, breaking up into pearly scales and changing to orange 
yellow in colour. All the water is lost at 250°, and all the carbon 
dioxide on ignition (at 200° loss 0-87%, at 250° 2*76%). Analyses 
V and VT ^ve the formula 2PbC03,Pb(0H)2. The presence of a 
little chlorine suggests an end-member 2PbC03,PbC]2 (distinct 
from phosgenite). By further alteration, hydrocerussite changes 
to ceruBsite (PbCOg), and good pseudomorphs of cerussite after 
liydrocerussite have been found. Chloroxiphite alters to a mixture 
of hydrocerussite and malachite (CuC03,Cu[0H]2), and in contact 
with the surrounding manganese -ore in which the nodules of lead- 
ore are embedded, has by further alteration given rise tO crednerite 
(CuMngO, or Cu0,Mna03). * ’ ' 

Crednerite, hitherto regarded as a rare or doubtful mineral, 
has been found at Higher Pitts as radiating fan-like groups or 
hemispherical masses of thin plates with an iron -black colour and 
bright metallic lustre. It is perhaps monoelinic, but pseudo- 
hexagonal by twinning, and with perfect cleavages ; opaque ; 
streak, sooty black ; H. 4. It is not attacked by nitric acid, but 
dissolves in strong hydrochloric acid with evolution of chlorine 
(oxygen equivalent in anal. VII 6*22%). Deducting from anal, 
VII 6-10% of malachite and 1*05% of cerussite, seen in micro- 
sections to be intinaately intermixed with the crednerite, the 
figures under VIII give the above formula. 



PbO. 

CuO. 

MnjOa. 

Cl. 

Total 

COjj. HjO. loss 0 for Cl, Sp. gr. 

I. 

92-51 





9-35 



99-75 

7-240 

II. 

8M5 

10*90 

— 

7*19 

— 2*56 

100-18 

6-763 

III. 

79*82 

10*47 

— 

8*97 

— 2-o2 

99*75 

— 

IV. 

72*09 

12-90 

— 

10-89 

— 6-14 

99-66 

6-412 

V. 

86-52 

— 

— 

0-27 

11*21 2*23 

100*17 

6-80 

VI. 

86*43 

— 

— 

0*32 

11*32 2-00 

100-00 

6-786 

VII. 

0*88 

36-57 

60*62 


1-88 

99*95 

4-972 

VIII. 

— 

34-68 

65*32 

— 


100-00 

0-03 



ii, 776 


ABSTRACTS OF CHEMICAL PAPERS. 


Other minerals described from Higher Pitts are wulfenite (PbMoO*) 
and mimetite (SPbjAfijOgjPbCla). The green ore” mined in 
the Mendips centuries ago, apparently in some quantity, is sho'vm 
from specimens preserved in the Woodwardian collection (1728) 
to be pyromorphitc. L. J, S, 

Crystallised Sulphates from Huelva, Spain. Hei^y P. 
COLUNS {Min, Mag,, 1923, 20, 32— -38).— ^anite resulting from 
the oxidation of cupriferous pyrites in the Rio Tinto mines gave 
analyses I — ^V, I— *IV of weU-developed monoclinic crystals and 
V of a stalagmitic mass, all^agreeing with the formula 
(Cu,Pe)S04,7H20. 

Crystals with less than 7 or 9% CuO are light green, whilst those 
with more copper are blue in colour. Solutions containing more 
copper than the proportion 14% Cu to 8% Fe deposit chalcanthite 
together with the highly cupriferous pisanite. Chalcanthite is, 
however, less common than pisanite, owing to the usual excess of 
iron in the mine waters. Chalcanthite from the La Mimbrera mine 
near Zalamea gave VI, 

In ancient (? Roman) workings in the Concepcion mine near 
Zalamea was found a cavity filled with mixed sulphates and frag- 
ments of partly sulphatised pyrites, Coquimbite as pinkish- 
violet crystalline masses, rarely as large, hexagonal prisms; anal, 
VII on material that had been dried over sulphuric acid, and the 
w ater consequently low for the formula Fe2(S04}o,9H20. Copiapite 
(Vlll) as a friable aggregate of bright yellow, pearly scales. Voltaite 
(IX) as brilliant black or greenish -black octahedra, with 
RO : RgOg : SO3 : : 1 : 6*5 : 10, Pink tufts of an un- 

determined mineral resembling halotrichite gave X, with 
RO : R2O3 : SO3 : HgO-l : 5 : 18 : 33. 

Roemerite (?) as white or yellowish siUty tufts of acicular crystals 
on stalactites'^of^ pisanite from the Sotiel mine near Calanas gave XI, 
corresponding ^rith 3(R0,S03)-l-R,03,3S0g-[-19H20, Bloedite (?) 
as greenish, transparent crusts on old timbers in the abandoned Monte 
Romero mine gave XIT. Goslarite as long, silky fibres hanging in 
bunches from the roof in the Almagrera mine at Tharsis gave XIII. 




FejOs. 

FeO. 

CuO. 

ZnO. 

CaO 

.MgO 

. SO,. 

H,0. 

Insol. Total. 

I. 

— 

— 

19-67 

4-82 

M3 



— 

28-98 

44*76 

— 

99-77* 

11. 

— 

— 

18-10 

7-70 

— 

. — 


28-72 

44*94 

— 

99-46 

III. 

— 

— 

15-40 

10-58 

— 



— 

28-82 

44-52 

— 

99-3*2 

IV. 

— 

— 

15-08 

11-51 

0-35 

— 

— 

28-66 

44-70 

— 

100-30 

V. 

— 

— 

10-28 

17-54 

— 

— 

— 

— 

— 

— 

— 

VI. 

— 

— 

0-80 

30-42 

0-51 

0-50 

0-22 

35-56 

31*24 

— 

99-25 

VII. 

2-25 

25-84 

— 

— 


0-15 

0-16 

44-19 

27*25 

— 

99-84 

VIII. 

t 

30-65 

0-72 

— 

— 

0-50 

0-60 

47-97 

18-72 

0*10 

99-16 

IX. 

2-14 

U-38 

14-47 

0-22 



0-90 

3-00 

47-02 

16-44 

— 

99-22 J 

X. 

— 

27-08 

0-98 

— 

— 

0-91 

0-20 

48-48 

20-19 

0-71 

98-55 

XI. 

— 

13-10 

8-60 

2-12 

0-65 

1-30 

3-80 

41-49 

28-80 

— 

99-80 

XII. 

— 

— 

2-90 

1-63 

— 



14-83 

44-63 

25-62 

1-80 

98-82§ 

XIII. 

— 

2-78 

trace 

0-96 

24-78 

0-30 

0-55 

28-12 

41-32 

— 

99-4711 


♦ I, also MnO 0‘3l, NiO+CoO 0*10. 

t VIII, a little AIjOj included with FcjO,. 1 IX, also alkalis 3'65. 
§ XII, also NajO 7*41. XIII, also NiO 0'66. 
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A laz;ge number of experiments are recorded on the crystallisation 
of mixed solutions of copper and ferrous sulphates in various pro- 
portions. ]h the monoclinic series of mixed crystals, 
(Fe,Cu)S04,7H20 

(pisanite), the maximum amount of copper that can be taken up 
is 14'65% Cu(= 65*95% CuS04,7H20); and in the triclinic series, 
(Cu,Fe)S04,5H30 the maximum amount of iron is 0*84% Fe(=3’65% 
FeS04,5H20). L. J, S. 

Scheelite of Traversella. G. Caeobbi {Atii R. Accad. Lincei, 
1923, [v], 32, ii, 79 — 83). — ^No complete analytical data for the 
scheelite of Traversella have yet been published. A brownish- 
yellow to honey-yellow crystal, carefully freed from impurities, 
gave on analysis : 

HjO. WO,. MoO,. KbaO,. TaaO,. CaO. BaO. SrO. MgO. 

O'Ol 79'61 0’58 008 002 19*57 trace trace 0’05 

Yttria earths 06,0,, LajOjj^fdjOjjPr^O,. Total. 

0*06 0*03 0*05 99*96 

T. H. P. 

Oligoclase from North Carolina. Seitar6 Tstjboi {Min, 
Mag., 1923, 20, 93 — 107). — A cleavage mass of oligoclase from 
Hawke mine, Bakersville, gave : 

SiO,. AJjO,. FejO,(+FeO). MgO. CaO. Na,0. K,0, Total. 

61-70 23*99 0*43 0-40 5*09 8-81 0-17 10059 

This corresponds with orthoclase 0*9, albite 75*1, anorthite 24*0 
mol.%. Detailed determinations are given of the optical constants 
of this and of some other intermediate plagioclases ; and the results 
are applied (pp. 108 — 122) to a dispersion method of determining the 
chemical composition of small cleavage flakes of plagioclases by 
immersion in a mixture of cassia oil and clove oil. L. J. S. 

A Peculiar Chlorite-rock from Derbyshire. Cecil S. 
Gaenbtt {Min. Mag., 1923, 20, 60 — 64). — intrusive sill of 
olivine-dolerite (“loadstone”) at Ible shows along one stratum 
an alteration into a chlorite-rock. This is soft and friable \rith a 
dark olive-green colour, and consists of a confused mass of lamellar 
and foliated aggregates. The foliated mineral has d 2*52, and gave 
analysis I. The surrounding dolerite is penetrated by numerous 
small veins filled with a fibrous mineral resembling chrysotilc in 
appearance. This is dark olive-green with d 2*37 and gave anal. II. 
These minerals are compared with epichlorite, and they evidently 
owe their origin to hydrothermal action following the solidification 
of the dolerite. 


SiO,. 

AljO,, 

Fc,0,. 

FeO. 

MgO, 

CaO. 

H,0. 

Total. 

37*5 

10*4 

8*8 

10*8 

20*8 

nil 

12-0 

100*3 

42-7 

8*2 

13-0 

2*8 

20*7 

nil 

11*7 

99*7 


L. J. S. 

The Dartmoor Granite. Ai.fbed Brammall and H. F. 
Harwood [Min, Mag,, 1923, 20, 20 — ^26, 39 — 53). — Minute crystals 

28* 
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of brookite and anatase, and rarely of rutile, are found in the sands 
of several streams and in the red pneumatolysed granite, but were 
not detected in the fresh grey granite of Dartmoor, They have 
presumably resulted from the decomposition by pneumatolytic 
processes of the original titanium-bearing minerals present in the 
grey granite, namely, iimenite and sphene, and the more abxmdant 
biotite which contains up to 2'0i% TiOg. Biotite from the Haytor 
granite gave analysis I; after prolonged boiling in strong hydro- 
chloric acid it gave II (partly bleached) and III (completely 
bleached). The residue is silvery-white and flaky (cf. “ bauerite/’ 
A., 1913, ii, 868), From it the whole of the titania is readily 
extracted by a 2% solution of salicylic acid, and much of the silica 
by sodium carbonate solution. 

Nine detailed analyses (TiOg 0-04 — 1-11) are given of the diflerent 
types of granite, which belong to sheets intruded at different 
periods (IV of the typical “ blue granite ” of Haytor), two 
of the associated slates {“ killas ’'), and nine of the porphyritic 
crystals of felspar (V from Haytor). A red garnet isolate from 
the granite of Clinkwell Tor gave VI, corresponding with 20-9% 
of the spessartite molecule. 



SiOj. 

TiO,. 

AljOj. Fc,0,. 

FeO. 

CaO. 

MgO. 

K,0. 

H,0 

Na,0. (atll0'>).( 

H,0 
> 110-). 

Total. 

I. 

34 cb 

1-77 

20-37 3-49 

18-48 

0-76 

5-25 

8-31 

0-53 

1-00 

4-52 

100-65 « 

11 . 

76’37 

1-23 

6-19 0-86 

ni) 

0-87 

0-30 

3-24 

2-53 

0-86 

7-07 

99-62 

III. 

80'69 

0-61 

3-62 0-40 

Hi] 

0-51 

Ell 

1-40 

0-64 

6-96 

5-10 

100-02 

IV. 

73-68 

0-16 

13-81 0-21 

1-51 

0-67 

0-45 

5 02 

2 89 

0-41 

1-25 

100-36 t 

V. 

6516 

tr. 

19-17 006 

— 

0-46 

014 

11-68 

3-07 

0-10 

0-33 

100-35 { 

VI. 

37-60 

aR 

17-78? 1-33 

29-67 

1-31 

200 


— 

0-13 

0-57 

99-40 1 


• I, also 11,0 0*52, MnO 0'48. V,0, 0 04, F O GS; BaO, Cr,0„ ZrO,{?), traces. 

■\ IV, also P,0, 0-24, Cl 0-01, MnO O OC; ZrO„ BaO. 11,0, traces; CO„ S. SrO, nil. 

i V, also BaO 018. § VI, also MnO 0-01. 

Some account is given of the heavy minerals (monazitc, zircon, 
spinel, corundum, sillimanite, andalusite, cordierite, etc.) isolated 
from the normal granites and from the dark patches, the latter pro- 
bably representing altered fragments of foreign rocks enclosed 
by the granite. L. J. S. 

Meteorite of St. Sauveur, France. A. Lacroix {Compi, 
rend., 1923, 177, 561 — 565). — The material of this stone, which 
fell on July 10, 1914, at St. Sauveur in Haute-Garonne, is black, 
dull, and very fine-grained with but few chondrules ; d 3*66. It 
closely resembles the KUistfer, Daniers Kuil, Khairpur, and 
Hvittis falls. Polished surfaces show grains of nickeliferous iron 
and of troilite ; and thin sections show that the bulk of the stony 
material consists of an enstatite poor in iron, with small amounts 
of clino-enstatite, oldhamite (CaS), maskelynite (a fused felspar, 
optically isotropic, and with tlie composition of andcsine, An 31%), 
and very little apatite (as crystals) and graphite. Analyses by 
Raoult ca the portions soluble and insoluble in acid give the following 
bulk composition : 

SiO,. AljOa- FeO. MgO. CaO. NajO. K,0. P 2 O 5 . Loss at 105". 

33*40 3*29 0*21 IT-OO 1 12 0*96 0-21 0*17 009 

Fe. Ki, Co. iLi, . O. Ca. S. C. Total. 

34*86 1*62 0*12 0’05 0*08 0-64 6*82 0*10 99*74 
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This corresponds with the mineralogical composition : pyroxenes 
41*26, felspars 13*38, olivine 1*40, nickel-iron 27*49, troilite 14*26, 
oldhamite 1*15, daubreelite 0*22, apatite 0*34, graphite 0*10%. 
The metallic portion is present in unusually large amount and is 
very poor in nickel (Fe ; Ni=16 : 1), whilst the enstatite is vCry 
poor in iron. L. J. S. 


Analytical Chemistry. 


A Quantitative Buchner Filter. R, J. Cross {Ind. Ewj. 
Chem.f 1923, 15, 910).“-An ordinary Buchner funnel is provided 
with a glass or porcelain cylinder, which is held by a clamp into 
which the whole funnel fits, in such a way as to hold the filter 
firmly down on the perforated plate. The joint between this retain- 
ing cylinder and the perforated plate is made to fit accurately, by 
grinding an annular channel in the surface of the plate, slightly 
wider than the thickness of the retaining cylinder, the end of which 
is ground true. On the completion of the filtration, the clamp 
is loosened and slid back, a watch glass is placed over the cylinder, 
and the whole filter inverted, the filter and its contents being 
loosened by blowing through the stem of the funnel. A flat joint 
with a rubber gasket is used for connexion with the suction flask. 
[Cf. J,S,CJ., 1923, 1104a.] H. C. R. 

An Improved Methyl-orange. James Mom (J. S. African 
Ckem. Inst.t 1923, 6, 69 — 70). — The indicator proposed is p-sulpho- 
o-raethoxybeuzeneazodimethyl-a-naphthylamine ; it changes from 
orange in alkaline solution to bluish -violet in acid solution, the 
range of over the change being 4-9 to 3*5. The indicator is 
slightly sensitive to carbon dioxide by daylight, but not by artificial 
light. W. P. S. 

Bromoacylenol-blue. A True-neutrality Point Indicator. 

Abraham Cohen {Biochem. J., 1923, 17, 535). — Bromoxylenol- 
blue (dibromoxylenolsulphonephthalein), CggHgoOsBrgS, is prepared 
by adding bromine under constant shaking in the cold to xylenol- 
hlue suspended in glacial acetic acid and keeping over-night. The 
filtered crystals are recrystallised from dry boiling toluene. It 
covers the same pn ranges as bromothymol-blue but possesses the 
advantage that it is easy to prepare. Bromoxy lend- blue can have 
its working range halved by the addition of bromo-cresol-purple. 
The resulting mixed indicator can be used where a blue end-point 
of Sorensen value about 6*8 is desired in a titration. S. S. Z. 

Apparatus for Electrometric Titrations. A. J. Felling 
(J. *8. African Ch&m, 1923, 6, 40 — 48). — In the apparatus 
described and illustrated oxygen is excluded completely from the 
electrodes during the titration, and the hydrogen is washed beforo 
entering the electrode vessel by first passing it through the bulk 

28*— 2 
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of the solution. The apparatus also permits the titration of 
substances which are decomposed by contact with platinum black 
saturated with hydrogen, W, P. S. 

A Conveziient Form of Burette for Exact Gas Analysis, 

Henry Jeemain Maude Creighton {Trans. Nova Scotian Inst. 
Sci,y 1919 — 20, 15, [2], 115 — 117). — The burette consists of two 
parallel limbs connect^ by a capUlary tube through a T-piece 
with a stop-cock at the top. The larger limb is. composed of bulbs 
connected by constricted portions on each of which there is a 
graduation mark. The capacity of the upper bulb and of that 
portion of the parallel limb which is above the top graduation 
mark is 70 c.c., that of each of the other bulbs is 5 c.c. The parallel 
limb is a straight tube of 6 c.c. capacity graduated to read each 
0-01 c.c. At the base of each limb there is a stop-cock below 
which are connexions to a common reservoir and pair of levelling 
tubes. By alternate operation of the lower stop-cocks the major 
portion of the gas is measured in the large limb and the fraction 
of 5 c.c. in the small limb. [Cf. diagram, J.S,C.I,f 1923, 1045a.1 

H. Hg. 

Spectroscopic Methods in Analytical Chemistry. G. Auer- 
Welsbach {Sitzungsber. Akad. Wien, 1922, 131, II6, 339 — 
355; from Ckem. Zmtr., 1923, iv, 75 — 76). — An apparatus for the 
study of spark spectra is described. AH elements under normal 
pressures, with the exception of oxygen, nitrogen, the inert gases, 
the halogens, arsenic, and the elements of the sulphur group give 
such spectra with characteristic lines. The limitations of the 
method are discussed. G. W, K. 

Systematic Scheme for the Detection and Separation of 
the Acids. Z. Karaoglanov and M. Dimitrov {Z. anal. Ckem., 
1923, 63, 1—10).— The acids are divided into eight groups, the 
first consisting of those volatile by distillation with acetic acid, 
viz. carbonic, hydrocyanic, sulphurous, thiosulphuric, hypo- 
sulphurous, nitrous, and hypoehlorous acids. The vapours arc 
passed through a nitric acid solution of silver nitrate which gives 
a precipitate with hydrocyanic, hypoehlorous, and hydrosulphurio 
acids ; another portion is passed through barium hydroxide solu- 
tion, which is rendered turbid by carbonic or sulphurous acids, 
and a third portion through iodide-starch solution, which is turned 
blue by nitrous or hypoehlorous acid. Further portions of the 
gases from the distillation are then subjected to specific tests for 
each member of the sub-groups found to be present. The solution 
in the distilling flask is tested for group II acids (nitric and boric) 
by means of diphenylamino and turmeric, respectively. A second 
portion of the same solution is treated with barium and calcium 
acetates, which precipitate group III acids (sulphuric, hydro - 
fluosilicic, chromic, hydrofluoric, oxalic, iodic, and tartaric). The 
precipitate is extracted with dilute nitric acid and the precipitate 
is tested for sulphate (charcoal test), iodate (blue colour with hydro- 
chloric acid, zinc, and starch), and fluosilicate (sulphuric acid and 
water-drop test). The solution is treated with ammonium acetate 
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and calcium and barium acetates and the precipitate is heated with 
gulphurio acid, the gases being passed through barium chloride, 
then through liarium nydroxide solution ; a cloudiness in the former 
indicates hydrofluoric, and in the latter, oxalic acid. If tartaric 
acid is present, the hydrofluoric and oxaUc acids must be removed 
by means of calcium sulphate in acetic acid solution; the filtrate 
is then tested for chromic and tartaric acids as usual. The filtrate 
from the third group is made slightly alkaline with ammonia, and 
barium acetate is added to precipitate group IV acids (phos- 
phoric, arsenic, and silicic) which are tested for as usual. The 
group V acids (hydriodic, arsonious, and hydrofeirocyanic) are 
separated from the neutral, diluted filtrate by the addition of lead 
acetate; hydriodic acid is detected in the precipitate by boiling 
it with dilute acetic acid and adding chlorine water and starch to 
the solution after filtration ; arsenious acid by separating the lead 
from this solution and passing hydrogen sulphide through it, and 
hydroferrocyanic acid by treating the material insoluble in dilute 
acetic acid with ferric chloride. The filtrate from group VI is made 
strongly ammoniacal and boiled with a large excess of lead acetate, 
which precipitates hydroferricyanio acid and the remainder of the 
arsenious acid. Group VII, consisting of hydrochloric, hydro- 
bromic, and thiocyanic acids, is separated from the filtrate from 
group VI by addition of nitric acid and silver nitrate. The final 
filtrate contains only perchloric, chloric, and bromic acids; it is 
treated with sulphuric acid to separate lead, then with zinc and 
silver nitrate, which reduces the latter two acids to silver chloride 
and bromide. The filtrate is boiled with potassium hydroxide and 
filtered, and the alkaline liquid is boiled with ferrous sulphate, 
acidified with nitric acid, and treated with silver nitrate ; a white 
turbidity indicates perchlorate. A. R. P. 

New Gravimetric Method of Estimating the Relative 
Humidity of Air with the Help of a Flow Meter. Julius 
Obermillee and Martha Goertz [Z. physical. Ckem., 1923, 106, 
178 — 190).' — A method for estimating the relative humidity of air 
is described which consists in passing a current of air through a 
meter to determine the velocity and then dividing the stream into 
two exactly equal parts, one oi which is sent through a phosphoric 
oxide drying tube and the other is saturated with moisture and 
passed through a similar drying tube. Both tubes are weighed, 
and the fraction : increase of weight of the first drier/that of 
the second drier gives the relative humidity. J. F. S. 

Electrometric Titration of lodate, Bromate, Chlorate, and 
Ferricyanide with Titanous Sulphate. W. S. Hendresson 
(■/. Amer. Chm. Soc., 1923, 45, 2013 — 2017). — lodate, bromate, 
and chlorate may be titrated electrometrically with titanous 
sulphate at the ordinary temperature to an accurate end-point. 
There is no necessity to titrate back an excess of the reducing agent. 
The iodate is titrated best in sulphuric acid solution. There is a 
rise in potential of about 0*25 volt at the commencement of the 
titration, after which the E.M.F, remains steady until the end- 
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point is reached, when the voltage drops sharply by about 0-3 volt. 
The change is represented by ^e equation 5Ti2(S04)3+2HI0j+ 
5112804=10X1(804)2+6^04-12. If uiore titanous sulphate is 
added after the end-point is reached, the E.M.F. falls slowly to 
about 0‘1 volt lower, and then there is a sudden drop of a further 
0*1 volt, which indicate the completion of the reaction Ti2(S04)g+ 
l2+H9S0i=2HI +2X1(804)2. Bromate may be titrated in sulphuric 
or hydrochloric acid solution. Xhere is a sharp rise of about 0*3 
volt on starting the titration, after which the voltage remains 
practically steady for some time; It then falls about Od volt 
rapidly, followed by 0-05 volt slowly. After this there is a sudden 
drop of about 0*7 volt, which occurs at the end-point. In the 
ease of chlorate, either sulphuric acid or hydrochloric acid may be 
used. Xhe voltage rises rapidly about 0-5 volt with the first few 
drops of titanous sulphate, and remains practically constant until 
the reaction is complete, when it falls suddenly about 0-8 volt. 
Ferricyanide is titrated in the presence of sulphuric acid, and gives 
a sharp end-point. It may be estimated as accurately as any 
other form of iron. In all cases, the results by these methods are 
extremely accurate. J. F. S. 

Estimation of Chlorine, Bromine, and Iodine in Organic 
Compounds. J. Heslinga {Diss. Delft, 1923 , 1 — 72 ).— Hydro- 
genation of organic compounds in presence of various catalysts 
does not yield a quantitative formation of the halogen acids. 
Combustion in a stream of ammonia is satisfactory for all classes 
of organic halogen derivatives except aromatic compounds con- 
taining chlorine; the latter are completely decomposed by a 
mixture of ammonia and hydrogen at combustion temperatures. 
The decomposition is carri^ out in an empty quartz tube, of 
which one part is heated to redne.ss ; a plug of cotton wool inserted 
in the cool end is sufficient to retain ail the ammonium halide. 
Cyanide is usually formed, and is destroyed before estimation of 
the ammonium halide in solution by boiling with acetic acid. 

Very good results are also obtained by combustion in a stream 
of air containing ammonia, in presence of glowing ferric oxide. 
Xhe resultant gases are passed through an alkaline sulphite solution, 
and the halogen is titrated after removal or oxidation of the 
sulphite. 

Both methods are suitable for micro -determinations. 

The removal of halogen by means of potassium hydroxide in 
presence of acetone may be used for estimations in some cases. 
Aliphatic halogen compounds also are decomposed by potassium 
hydroxide in alcoholic solution in sunlight in presence of p-benzo- 
phenone and other aromatic ketones ; this method is quantitative 
for some aliphatic bromine and iodine compounds. 8. 1. L. 

Estimation of Fluorine in Zinc Blende. L. da Eooha* 
Schmidt and K. KrUger {Z. anal Chem., 1923 , 63 , 29 ~y 32 ).'- 
One g. of finely powdered ore is mixed with 2 g. of freshly ignited 
and finely powdered quartz powder and 2 g. of carefully washed 
and ignited silver sand. The mixture is plac^ in the decomposition 
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flask and covered with 10 g. of anhydrous chromium trioxide. The 
flask is connected to a Peligot tube containing 15 c.c. of 50% 
alcohol saturated with potassium chloride, and a current of perfectly 
dry air free from carbon dioxide is passed slowly through the 
apparatus. By means of a dropping funnel, 20 c.c. of anhydrous 
sulphuric acid (made by evaporating the concentrated acid to 
twodhirds its bulk and cooling in a desiccator) is allowed to flow 
into the flask, which is then heated on a parafHn-bath slowly to 
130—140®, and maintained at that temperature for three hours. 
The contents of the Peligot tube are then titrated with iV /lO-sodium 
hydroxide solution, using cochineal as indicator; 1 c.c. of the 
standard solution— 0’0057 g. of fluorine. Por accurate results, 
absolute dryne-ss of reagents and apparatus is necessary. 

A. R. P. 

Titration of Hydrofluoric and Hydrofluosilicic Acids in 
Mixtures containing Small Ampunts of Hydrofluosilicic Acid. 

Paul H. M. P. Brinton, Landon A. Sarver, and Arthur E. Stoppel 
{Ind. Eng. Chem., 1923, 15, 1080 — 1081). — The results of the analyses 
of the same samples of commercial hydrofluoric acid by Scott’s 
method in three different laboratories showed a wide divergence. 
This was traced to the effect of the silica in the standard alkali 
used. The use of sodium hydroxide made from sodium by 
the action of water vapour, the sodium hydroxide being caught 
in platinum and stored in bottles lined with ceresin, caused all 
discrepancies to disappear. The rapidly fading end-points of the 
cold titration were no longer in evidence, and sharp end-points in 
which the pink colour persisted for from one to four minutes were 
obtained. Electrometric titrations showed that in the absence of 
silica in the standard alkali solution the hydrolysis of the potassium 
fluosilicate in ice-cold solution was sufficiently slow to allow a 
ready reading of the cold end-point, whereas in the presence of 
appreciable amounts of silica in the alkali the change in the 
hydrogen-ion concentration on keeping was much more rapid, 
and the end-point colour correspondingly fleeting. If accurate 
results are desired by this method, estimations of silica must be 
made in even freshly prepared standard alkali solutions and 
corrections applied to the figures found for the tu'o acids. The 
weight of silica added during the titration up to the cold end-point 
should be multiplied by 2-39^3 to find the weight of hydrofluosilicic 
acid to be deducted from that found in the mixture. To find 
the weight of hydrofluoric acid to be added to that found by 
analysis, the weight of silica added should be multiplied by 1-991. 

H. C, R. 

A Simple, Sensitive Process for the Detection of Oxygen 
by a Biochemical Method. Hans Schmalfuss (Ber., 1923, 
56, [JS], 1855 — 1856). — The process is based on the observation 
that a piece of filter -paper impregnated with worm blood and 
l-p-3 : 4-dihydroxy phenyl- a-alanine becomes blackened as the result 
of melanin formation when exposed to oxygen. The reaction is 
not influenced by the presence of nitrogen, hydrogen, carbon 
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monoxide, or carbon dioxide, but bromine, chlorine, hydrogen 
sulphide, hydrocyanic acid, and sulphur dioxide must be removed. 
In the presence of 0*9% of oxygen, the paper becomes darkened 
within three minutes, H. W. 

Colorimetric Estimation of Small Amounts of Oxygen, 

Percy George Terry Hand (T., 1923, 123, 2573—2576). 

R. V. AiLTSON^amf J. W. Shive {Soil Sci,, 1923, 15, 489 — iff).— 
A modified Winkler apparatus is described for the sampling of liquid 
media in which dissolved oxygen is to be estimated. G. W, R. 

A Rapid Gasometric Method of Estimating Dissolved 
Oxygen and Nitrogen in Water, H. G. Becker and W. E, 
Abbott {Sci. Proc. Roy. Dvhl: Soc,, 1923, 17, 249— 253).— Air 
dissolved in water is set free by dissolving in the water some highly 
soluble substances, of which potassium hydroxide has been found 
the most effective. An apparatus is described in which this fact 
is applied to the determination of the quantity of air dissolved in 
water. The water to be examined is saturated in a bulb with 
potassium hydroxide and the air liberated is measured. The 
oxygen is then absorbed in alkaline pyrogalloi and the residual 
nitrogen is measured. The total air found by this method is slightly 
greater than by other methods, due to air in the potassium hydroxide, 
whilst the oxyg^ is slightly lower, through incomplete absorption. 

E. H. R. 

A New Method of Estimating Sulphur, Arsenic, and 
Antimony in Organic and Inorganic Compounds by “ Sinter- 
Oxidation." Fritz Feigl and Regina Schorr {Z. ami Chem., 
1923, 63, 10 — 29). — Sulphur, arsenic, and antimony are quanti- 
tatively converted into sulphate, arsenate, and antimonate by heat- 
ing any organic or inorganic compound containing these elements 
with twice its weight of a mixture of equal parts of sodium car- 
bonate and potassium permanganate under a layer of the same 
mixture in an iron crucible for one hour at a low red heat. The 
residue from this “ sinter -oxidation " is boiled with water, the 
solution cooled and treated with one-half its volume of alcohol, 
and the insoluble material collected and washed with 30% alcohol. 
The solution is used for the estimation of sulphur as barium 
sulphate and of arsenic, either iodometrically or as magnesium 
ammonium arsenate. The residue is dissolved in hydrochloric 
acid and a little oxalic acid, and the antimony is estimated 
iodometrically in strong hydrochloric acid solution. The process 
is applicable to the estimation of these elements in sulphide, 
sulpharsenide, and sulphantimonide ores as well as in such organic 
substances such as phenylthiocarbamide, salvarsan, and arsinic 
acids. A. R. P. 

Estimation of * ‘ Sulphonitric ' ' and ' ‘ Sulphonitrous ’ ' Acids. 

Andr6 Grairb (Oompt. rend., 1923, 177, 821— 823).— The author 
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discusses the disadvantages of the common methods of analysing 
sulphuric acid containing nitrous and nitric acids, etc. Nitrometer 
estimations may give low results owing to the presence of iron 
and copper salts, which hold back nitric oxide. Tto fact is demon- 
strated by oxidising with permanganate the acid remaining in the 
nitrometer (after displacing the usual nitric oxide formed), then 
treating with ferrous chloride, and measuring the second volume 
of nitric oxide formed. This supplementary method may be used 
to obtain accurate analyses of the acids in question, E. E. T. 

The Influence of the Nature and Position of Substituents 
on the Kjeldahlisation of Aromatic Nitro-compounds. B. M. 

Margosches and Wilhelm Kristen [with Erwin Scheinost] 
{Ber., 1923, 56, [J?], 1943 — 1950; cf, Margosches and Vogel, A., 
1920, ii, 50 ; 1922, ii, 522). — The authors have greatly extended the 
scope of their examination of the kjeldahlisation of aromatic nitro- 
compounds which now includes nitro-phenols, -benzoic acids, -benzyl 
alcohols, -benzaldehydes, -anisolea, -phenetoles, -benzyl chlorides, 
nitroanilines, nitroacetanilideB, and nitrotoluidines. The substance 
is treated with sulphuric acid alone or in the presence of potassium 
sulphate, copper oxide, or mercuric oxide. 

Accurate results are obtained in the estimation of nitrogen with 
o-nitrophenol, o-nitrobenzoic acid, o-nitrobenzaldehyde, m-nitro- 
aniline, m-nitroacetanilide, m-nitrodimethylaniline, and 2 : 6-di- 
nitrophenol by treatment with sulphuric acid alone or in the presence 
of catalysts or substances which raise the boii^ point of the 
acid. 

The substituents may be arranged with regard to their behaviour 
on kjeldahlisation by sulphuric acid alone in the following classes : 
(fl) the substituents, ‘OH, ‘OMe, ‘COgH, and •CHO, favour the 
accuracy of the process mainly when they are in the ortho-position 
to the nitro-group; (6) the residues, 'NHg, 'NHAc, and ’NMeg, 
have a similar action when in the meta-position; (c) the sub- 
stituents ‘ife, 'CHg’OH, and ‘CHgCl appear generally to be without 
influence. The effect of a nitro-group on a second nitro-group 
could not be established with certainty. 

The effect of a substituent on the kjeldahlisation of the nitro- 
group appears to Jbo explicable by the increase or diminution of 
the reactivity of the nitro-group induced by the presence of the 
substituent. H. W. 

The Sulphate-Molybdate Method of Estimating Phosphoric 
Acid. V. A. Beckley and A. Marais (J. S. African Ghem, Inst,, 
1923, 6, 35 — 39). — When this method is . used, it is recommended 
that the phosphomolybdate precipitate be washed with 3% sodium 
nitrate solution, using 20 c.c. each time; the precipitate should 
be disturbed as little as possible. After the fifth washing, each 
quantity of filtrate should be tested and as soon as it yiel(£ a red 
coloration on the addition of 0*05 c.c. of N /10-sodium hydroxide 
solution, using phenolphthalein as indicator, the precipitate may 
be considered to be washed completely, W. P. S, 
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[Estimation of Phosphoric Acid and Potassium in Soils, 
etc.] H. F. L. Bischoff and B. de C. Marchand (J. S. African 
Ghern. Inst., 1923, 6, 53 — 60). — The authors have investigate the 
efiect of certain conditions, etc., on the accuracy of the estimation 
of potassium and phosphoric acid in soils and fertilisers. In the 
estimation of available potash in soils, ignition of the soil extract 
does not cause loss of potassium and the quantity of citric acid- 
soluble phosphoric acid found in basic slag is not affected appre- 
ciably when considerable variations are made in the time of shaHng 
or in the volume of citric acid solution used. The solubility of 
bonemeal and rock phosphate in citric acid solution increases 
with the fineness of the material; samples of these substances 
should be analysed in the state in which they are received, and 
should not be ground previously to analysis. W, P, S. 

Estimation of Minute Quantities of Arsenic. III. 0. 

Billeter and E. Maeftjbt [Hdv. CUm, Acta, 1923, 6, 771 — 779).— 
Previous work on the detection of minute quantities of arsenic (cf. 
A., 1919, ii, 32 ; this vol, ii, 335) loft two points still in an unsatis- 
factory state. The destruction of organic matter is not absolutely 
complete and the quantitative estimation of the arsenic by com- 
parison of the minors is imperfect. The fii’st difficulty may be 
overcome as follows. The organic matter to be tested is treated 
with fuming nitric acid and sulphuric acid as before, the nitric 
acid driven off, the sulphuric acid solution neutralised with sodium 
carbonate, and (jyaporated to dryness. There are then added, for 
20 g. of organic matter, 2 g. of potassium perchlorate and 0*3 g. 
of potassium bromide and the mixture is transferred little by 
little to a platinum crucible heated to redness, finishing with a 
gentle fusion. The distillation with sulphuric acid is then carried 
out as before. The sensitivity of the Marsh apparatus is increased 
by forming the mirror in a capillary tube at a point which will 
just prevent the passage of a platinum wire 0*3 mm. thick. 

For the estimation of the arsenic in the mirror, the portion 
of tube containing the mirror is treated with five to ten times 
the theoretical quantity of iodine solution and a little sodium 
hydrogen carbonate in a stoppered test-tube. After two or three 
hours the arsenic has all dissolved and the excess of iodine is 
titrated with thiosulphate, using starch as indicator. The solutions 
used are 0*005 to O-OIA^, and the necessary degree of refinement 
is obtained by using special burettes, one of 0*5 o.c. capacity gradu- 
ated to 0*002 c.c, and one of 2 c.c. graduated to 0*01 c.c. for larger 
quantities. Accuracy to 0*03 m.mg. of arsenic is claimed by this 
method. Experiments to determine the proportion of the original 
arsenic recovered in the mirror show'ed that the yield is greater 
the smaller the quantity of arsenic being dealt with. Starting 
with 100 m.mg. of arsenic, 92*5% was found in the mirror, whilst 
with 1 m.mg. or less, 99% was found. E. H. B. 

Simple Method of Estimating Arsenic. Poussigues {Am. 
Chim. Analyt., 1923, 5, 263— 267).~-Copaux’8 method of esti- 
mating phosphates by measuring the volume of the oily yellow 



A^TALYTICAL CHEMISTHY. 


ii. 787 


liquid formed by their interaction with sodium molybdate solution 
in the presence of sulphuric acid and ether is slightly modified and 
extended to arsenic. Nitric acid {d 1 *20) is used instid of sulphuric 
acid and the ether must be free from alcohol. A special graduated 
tube similar to a Gerber milk tube but larger in size is used for the 
estimation, and the liquid is deposited in the graduated end by 
centrifuging. The apparatus is calibrated by testing a solution of 
Imown arsenic content and a correction is applied for the solubility 
— which is considerable — of the oily liquid in the acid layer. If 
100 c.c. of liquid, corresponding with 1 g. of the mineral, are taken, 
minerals containing less than 1-16% of arsenic give no oily depc^it 
owing to the solubility of the latter, but this difficulty can be 
overcome by suitably concentrating th e solution before testing . The 
density of the aqueous phase must be kept low or the yellow liquid 
uill not sink. The presence of metals does not affect the results, 
but in the presence of antimony the mineral should be dissolved in 
hydrochloric and tartaric acids. Citric acid, alcohol, and too great 
excess of sulphuric acid are harmful, and phosphoric acid must be 
absent. Specimen analyses given agree well with gravimetric 
analyses of the same samples. H. C. R. 

The Estimation of Arsenic as Silver Arsenate. W. 
Eschweiler and W. Rohrs (Z. angew, Chem., 1923, 36, 464— 
466). — The arsenate solution, obtained either by fusion of the 
material with sodium hydroxide and nitrate or by oxidation of an 
ammoniacal arsenic sulphide solution by means* of hydrogen per- 
oxide, is acidified with nitric acid and carefully neutralised to 
methyl-orange with ammonia. Two g. of ammonium nitrate and 
1 g. of ammonium acetate are added, and the solution is heated 
to boiling. Silver nitrate solution is added drop by drop until 
the precipitate coagulates and settles, leaving the supernatant 
liquid quite clear. The precipitate is collected, washed with, cold 
water, and either heated at 500° and weighed as AggAsO, or 
dissolved in nitric acid and its silver content estimated by titration 
with potassium thiocyanate. If chlorides are present, the pre- 
cipitate is dissolved in nitric acid and, after filtering off the silver 
chloride, reprecipitated as before. Large quantities of sulphates 
cause the results to be too high ; addition of several g. of potassium 
nitrate prevents this interference. [Cf. J.S.GJ., 1923, 1046a.] 

A. R. P. 

Estimation of Arsenic in Foods. R. M. Ha5?n (J. A^soc. 
Off, Agric. OAcm., 1923, 7, 48 — 54). — The addition of potassium 
iodide is recommended in the estimation of arsenic by the Gutzeit 
method in order to ensure complete evolution of the arsenic. 
Hydrochloric acid may be used in place of sulphuric acid. W. P. S. 

Direct Estimation of Arsenic in Toxicology. J. Lewis 
(J. 8. Africun Chtm. Insi., 1923, 6, 65 — 68). — In the estimation of 
arsenic in toxicological specimens by Green’s method (A., 1920, ii, 
634) equally trustworthy results are obtained whether the organic 
matter is destroyed by evaporation with sulphuric acid and nitric 
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acid or the material simply disintegrated by boiling with dilute 
sulphuric acid without oxidation. In both cases, the loss amounts 
to about O'l mg. when dealing with 1 mg. quantities of arsenic 
trioxide. W. P. S. 

The Separation of Arsenic from Antimony and Tin. 

Ludwig Moser {Z. anal. Chem., 1923, 63, 40 — 41). — A criticism of 
Jarvinen’s paper (this vol., ii, 254) in which attention is directed to 
the earlier work of Moser and Ehrlich (this vol., ii, 316) showing that 
arsenic trichloride is removed completely from a solution saturated 
with hydrogen chloride by heating on a water-bath whilst passing 
a current of air through the liquid. The reduction of arsenic acid 
to arsenious acid by ferrous sulphate is complete only in strong 
hydrochloric acid solutions. Jarvinen’s statement that arsenic 
acid is volatile from hydrochloric acid solutions is incorrect; 
potassium chlorate does not oxidise arsenious to arsenic acid 
completely in these solutions, and it is the unoxidised portion of the 
arsenic that is volatilised, A. R. P. 

Microanalytical Estimation o! Carbon and Hydrogen by 
Pregl's Method. A. Friedrich (Z. angew. Chem.y 1923, 36, 
481-^82). — ^Too large an increase in weight in the absorption 
vessels may be traced to impurities given off by the rubber con- 
nexions or contained in the oxygen used. The rubber connexions 
should be reduced to a minimum, and should be previously washed 
for two hours in hot sodium hydroxide (40 — 50%), then washed free 
from alkali, and finally steamed out for two hours. Impurities in 
the oxygen may be removed by passing the gas over red-hot copper 
oxide and absorbing any carbon dioxide formed with 50% sodium 
hydroxide. New absorption vessels tend to lose slightly in weight 
when wiped with a moist cloth and should be boiled out before 
being used for the first time. Using lead peroxide asbestos, as 
described by Pregl, the combustion tube and contents require to 
be heated to redness for only two to three hours before use, and not 
for several weeks, as commonly supposed. W. T. K, B. 

Analysis o! Combustible Gases. Exrique Hauser {Bull 
Soc. chim., 1923, [iv], 33, 1141 — 1232). — A lecture delivered, 23rd 
May, 1922, before the Societe chimique de France. H. J. E. 

The Application of Micro-analysis to the Elementary 
Analysis of Fuels. H. Gault and Maurice Nicloux [with 
G. riEESCH and R. Guillemet] {Bull. 8oc, chim,, 1923, [iv], 
33, 1299 — 1304). — In canying out estimations of the carbon 
and hydrogen content of a series of bituminous schists by the 
ordinary methods, inconsistent results were obtained. The method 

micro -analysis was therefore tried, the quantities of material used 
being from 3— -5 mg., and this gave concordant results ; moreover, 
a considerable saving of time was effected. The authors are of 
opinion ihat these advantages would be gained by usiii^ the method 
in other cases of fuel analysis. H. J. E. 
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The "P^^o-Tannic Acid" Method for Estimating Carbon 
Monoxide in Blood and Air. R, R. Sayees, W. P. Yant, and 
G, W, Jones {U.S. Bur. Mines Bepts. Investigaiions, 1923, No. 2486 ; 
cf. Sayers and Yant, A., 1922, ii, 868). — Blood- standards not being 
permanent, standards are prepared from pigments for use in the 
method of estimation of carbon monoxide in blood whereby normal 
blood forms a grey suspension but blood containing carbon monoxide 
a light carmine precipitate when treated in aqueous dilution with a 
mixture of tannic acid and pyrogallol. Estimations with blood 
are accurate to ±5% ; ‘calculations therefrom of the carbon monoxide 
content of air are accurate to 0'005% of the total volume when not 
more than 0'05% is present, or 0*03% when 0‘18% is present. 

Chemical Abstracts, 

The Residue from Silica in Rock Analysis. M. Aurousseau 
(J. Washington Acad. 8ci., 1923,13, 330 — 332). — The residue which 
remains after silica (obtained in the usual course of analysis) has 
been treated with hydrofluoric acid is usually quite small in quantity. 
The author has examined such a residue obtained during the analysis 
of a silicic andesite; it amounted to 0’52% of the mineral and 
contained Al^Og 12-7%, 24-7%, MgO 15*8%, TiOa 30*0%, and 

SO3 8*0%, together with small quantities of calcium /phosphoric 
acid, and manganese. W, P. S. 

Separation and Estimation of Potassium and Sodium. 
A Perchlorate Precipitation Process using Normal Butyl 
Alcohol. G. Erederick Smith {J. Amer. Chem. Soc.^ 1923, 45, 
2072 — 2080). — A method has been developed for the separation and 
estimation of sodium and potassium, which depends on the precipi- 
tation of potassium perchlorate from aqueous solution by the 
addition of a comparatively large volume of 71-butyl alcohol. The 
method of procedure is as follows. The mixed chlorides of sodium 
and potassium, which must be free from sulphate, are evaporated to 
dryness with an excess of perchloric acid. Two or three c.c. of 
water are added and the perchlorate dissolved by heating ; then 65 
or 100 c.c. of n-butyl alcohol containing 0*5 — 1% of perchloric acid, 
the larger volume being taken w'hen 3 c.c. of water are required to 
dissolve the perchlorates, are heated to boiling and added slowly 
with vigorous stirring to the perchlorate solution. This effects the 
precipitation of the potassium perchlorate, and after all has been 
precipitated the whole is gently boiled for half a minute and cooled to 
room temperature. The precipitate is collected on a Gooch crucible, 
washed with 10 portions of l'-2 c.c. of the precipitating solution, 
dried at 125 — 250°, cooled, and weighed. The filtrate and washings 
are evaporated to dryness and the sodium is estimated as sulphate. 
This process is rapid and gives excellent results. The solubility of 
potassium chlorate in anhydrous 7i-butyl alcohol, and in that 
containing various quantities of water and perchloric acid, has been 
determine at 25°. The amount dissolved is very small; the 
quantity dissolved in the solution used for precipitation is only 
i mg. per 100 c.c. J. F. S. 
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Estimation of the Titratable Alkali of tha Blood with Dinitro- 
salicylic Acid. James B. Sitmner and Roger S. Hubbard 
[with Lucy L. Futneb] (J. Bid. Ghem., 1923, 56, 701 — 709). — Green- 
wald and Lewman’s method (this voL, ii, 87) has been modified, 
dinitrosalicylic acid being used in place of picric acid. This has the 
advantage that the total dinitrosalicyUc acid in the filtrate may be 
readily estimated colorimetrically by means of the coloration 
produced with ferric chloride. E. S. 

Comparative Tests'^of Various Volumetric Methods for 
the Estimation of Sodium Sulphide. Anon {Chem, Zig., 
1923, 47, 752 — 753). — Results obtained by the gravimetric method 
(oxidation with bromine water followed by precipitation of the 
liquid with barium chloride) of estimating sodium sulphide in various 
preparations of the salt were compared with those obtained by the 
following five volumetric methods : (1) Direct titration with iodine 
of the slightly acidified solution, (2) addition of excess of iodine to 
the acid solution followed by titration of the excess with thiosulphate, 
(3) direct titration without acidifying, (4) addition of excess of iodine 
without acidifying, followed by titration with thiosulphate, (5) direct 
titration with iodine in the presence of 0*5 — 2’0 g. of sodium hydrogen 
carbonate. Method (1) gave the most satisfactory results, methods 
(3) and (4) were quite good, but not so exact as (1), method (2) gave 
low and method (5) high results. The presence of carbonate up 
to 4% has practically no influence on the results obtained without 
acidifying, whereas 10% increases the sulphide figures by 1’2%. 

A. R. P. 

The Micro-estimation of Magnesium. St, Gadiekt {Helv. 
Chim. Acta, 1923, 6, 729 — 733).— The method is essentially that of 
Hammett and Adams (A., 1922, ii, 587), modified in some of its 
details. Exact directions for carr^dng out the estimation are given. 
When estimating magnesium in serum by this method, it is un- 
necessary first to remove the albumin. [Cf. J.S.C.I., 1923, Nov,] 

E. H. R. 

The Conductometric Titration of Alkaloids. W. D. Tread- 
well and S. Janett [Hdv. Chim. Acta, 1923, 6, 734— 743) —The 
alkaloids brucine, quinine, narcotine, and moridiine can be titrated 
accurately with hydrochloric acid by the conductometric method ; 
caffeine is too weak a base to give a distinct break in the titration 
curve. To avoid the formation of non-conducting layers at the 
electrodes of the titration cell, when using direct current, a com- 
mutator was used giving alternations of 4r— 8 per second, and the 
solution was kept stirred with a current of nitrogen. The indicator 
was a high-resistance millivolt meter shunted between the battery 
and the commutator. The current used is a few milliamperes with 
an B.M.F. of eight volts. During titration, the titration curve, 
representing the change of current strength, rises gradually, 
flattening somewhat as the end-point is approached, and rises 
sharply as soon as free acid is present in solution. The break in 
the curve is quite sharp. E. H. R. 
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The Eetimation of Zinc by Schafiner’s Method with 
Hepeated Precipitation of the Iron. 0. Boy {Chem. Ztg., 1923, 
47, 758). — In Schaffncr’s method for titrating zinc with sodium 
sulphide, the proportions of free ammonia in assay and standard 
must be the same. If the iron is precipitated several times with 
ammonia to remove the zinc completely, the amounts of free ammonia 
in a series of assays will vary. To rectify this, the solutions should 
be boiled until all free ammonia is expelled and a cloudiness due to 
precipitated basic zinc chloride is produced; 5 c.c. of 1 : l-hydro* 
chloric acid are added, followed by 15 c.c. of ammonia, and the 
whole is set aside over-night uncovered. Approximately equal 
quantities of ammonia will be contained in all the trials in the 
morning. A. R. P. 

The Quantitative Treatment of Metals of the Ammonimn 
SulpMde Group. G. Luff {Z, ami. Chem., 1923, 63, 32 — 39). — 
Manganese may be separated from iron and aluminium by one 
precipitation with ammonia, zinc and nickel by two, and cobalt by 
three precipitations by operating as follows : Ten grams of 
ammonium chloride are added for every 100 c.c. of solution, followed 
by ammonia until neutral ; the solution is boiled for fifteen minutes, 
then treated with ammonia drop by drop until it reacts just alkaline 
to litmus, and filtered. The precipitate is washed with a hot, 
dilute, faintly ammoniacal solution of ammonium nitrate, and, if 
necessary, redissolved in hydrochloric acid and the process repeated. 
A single precicitation of iron and aluminium by means of pyridine 
serves to separate these elements from manganese satisfactorily; 
in the presence of zinc, nickel, and, especially, cobalt, the precipitate 
contains appreciable quantities of these elements and should be 
redissolved in acid and reprecipitated with ammonia. The pyridine 
precipitation is carried out in the same manner as that by means of 
ammonia, 5 c.c. of pyridine being added to each 100 c.c. of solution 
containing 10 g. of ammonium chloride. A. R, P. 

[Estimation of Manganese and of Zinc as Sulphates.] 

W. F. Hillebeand (Z. anal Chem., 1923, 63, 41— 42).~lt is 
pointed out that contrary to Huber's statement (A., 1922, ii, 398) 
manganese sulphate is slowly decomposed at 600'’ and that the 
heating should be conducted at 450 — 500^^ (cf. Blum, A., 1912, ii, 
1214). Gutbier and Staib’s observation (A., 1922, ii, 396), that 
zme sulphate, heated with an excess of sulphuric acid, tenaciously 
retains traces of free acid, is confii’med. A. R. P. 

Volumetric Estimation of Iron. A New Method of Reduc- 
tion. P. F. Thompson {Proc. Australasian Inst. Mining Met., 
1922, N.S., No. 47, 343 — 346). — Zinc sulphide emulsion is prepared 
by passing hydrogen sulphide, with occasional additions of ammonia 
solution, into a solution of 100 g. of zinc sulphate in 2 litres of water 
until precipitation is complete, decanting, washing the precipitate 
a few times with very dilute sulphuric acid, and diluting to 2 litres. 
To a hot solution of ferric iron in dilute sulphuric acid, the emulsion 
is slowly added until a decided turbidity is obtained ; the liquid 



ii. 792 


ABSTIUCTS OF CHEMICAL PAPERS. 


is boiled until a drop, tested with thiocyanate, indicates complete 
reduction. H a brown sulphide is formed, the solution is filtered. 
After being boiled with dilute sulphuric acid and a little marble 
until the sulphur has become granular and hydrogen sulphide 
removed, the ferrous iron is estimated in the usual way. 

Chemical Abstracts. 

Quantitative Separation of Uranium from Thorium and 
the Rare Earths in Pitchblende by Means of Sodium Thio- 
sulphate. W. Riss {Chem. Zig., 1923, 47, 765— 766).— The 
pitchblende is dissolved in nitric acid, the insoluble matter separated, 
and the filtrate evaporated to dryness several times to remove the 
acid. The residue is dissolved in water, exactly neutralised with 
dilute ammonia, and sodium thiosulphate added in excess. The 
solution is boiled for ten minutes, and left for twenty -four hours. 
If sufficient thiosulphate has been used, the supernatant liquid is 
almost colourless, and the precipitate contains all the thorium, the 
greater part of the uranium, and small quantities of rare earths 
(chiefly cerium). To separate the rare earths completely, the 
precipitate is redissolved in hydrochloric acid and reprecipitated. 
The precipitate is then dissolved in hydrochloric acid and the 
thorium precipitated with oxalic acid, ignited, and weighed as 
thorium oxide, which should be pure white. To determine uranium, 
the oxalic acid in the filtrate is destroyed by evaporatmg to dryness 
and heating the residue with concentrated sulphuric acid. The 
uranium can then be precipitated with ammonia, filtrate, 
after the separation of the thiosulphate precipitate, is t^ted for 
thorium, and if this is absent, precipitated with oxalic acid, which 
removes the rare earths. Iron is precipitated with ammonium 
carbonate, and the rest of the uranium with ammonia, the two 
uranium precipitates being ignited and weighed together, 

H. C. R. 

Colorimetric Estimation of Small Quantities of Bismuth. 

L. CuNY and G. Poirot {J. Pharma Chim,, 1923, 28, [yii], 215 — 223). 
• — The orange-coloured colloidal solutions of quinine iodobismuthate 
given by a standard bismuth solution and the solution to be esti- 
mated are compared colorimetrically. For the standard solution, 
2-23 g. of bismuth oxide are dissolved in, and made up to 1 litre with, 
10% nitric acid, and 25 c.c. of this solution are added to 175 c.c. of 
10% nitric acid and made up to 1 litre with distilled water. To 
5 c.c. of this solution are added 3 c.c. of a clear, 10% solution of 
gum arable, then 1 c.c. of a solution containing 1 g. of quinine 
hydrate and 5 c.c. of 10% nitric acid per 100 c.c., and finally 1 c.c. 
of a 5% solution of potassium iodide. The solution under esti- 
mation, with additions as above, is compared with a thickness of 
5 mm. of the standard, and the thickness required for matching the 
colour is arranged, by suitable dilution, to bo betw'cen 4 and 7 mm. 
In a series of test estimations the maximum error was 3*5%. Iho' 
presence of various substances, e.g., hydrochloric, sulphuric, and acetic 
acids, and various metallic salts, vitiates the results. Coloured 
precipitates or colloidal solutions are given by salts of the following 
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metals : silver (yellow)* mercurous (dirty green, changing to red), 
mercuric (yellow), lead (light yellow), stannous (orange; but no 
reaction in presence of gum arabic), antimony (dark yellow), copper 
(brown), ferric (liberation of iodine and formation of quinine 
periodide), cadmium (white). Salts may also cause flocculation of 
the colloidal quinine iodobismuthate. W, T. K. B. 

Tests of Officinal Vaselin, Liquid Vaselin, Paraffin, and 
Light Petroleum : Action of Cold Concentrated Sulphuric 
Add. F. Riceakd {J. Pham, Chim., 1923, [vii], 28, 209—214).— 
The author suggests the abolition from the French “ Codex ” of the 
vague directions for testing pharmaceutical vaselinfi, etc., with 60% 
sulphuric acid. It is preferable to triturate or agitate the material 
with twice its weight of cold concentrated sulphuric acid, after an 
hour’s contact, with which no more than a pale yellow coloration 
should be obtained. The material should also have a neutral 
reaction to litmus and leave no ponderable ash or residue when 
calcined or evaporated on the boiling water-bath. W. T. K. B. 

Use of the Salts of the Arylsulphonhalogenoamides in the 
Estimation of Phenols. Elwyn Roberts (T., 1923, 123, 2707— 
2712). 

The Effect of Phenol in the Estimation of Reducing Sugars 
by the Picramic Acid Methods. H. 0. Sweany (J. Lab. Clin. 
Med., 1923, 8, 572—578). — Phenol, present at a concentration of 
1 in 4,000, causes a two- to three-fold increase of colour in the 
estimation of sugar by Lewis and Benedict’s or Benedict’s method. 
The phenols present in normal blood cause a 10% error in the 
estimation of blood-sugar by the former, but not by the latter, 
method. It is likewise essential to eliminate phenols from urine 
before estimating the sugar by picramic acid methods which are also 
inapplicable in the case of sugar solutions preserved by phenols 
and many related substances. The phenol may possibly react with 
the decomposition products of dextrose to give a product whicli 
either is coloured or becomes reduced to picric or picramic acid. 

Chemical Abstracts. 

The Chemical Analysis of Cotton. I. The Absorption 
of Methylene-blue by Cotton. Constance Bietwell, Douglas 
Arthur Cubbens, and Bert P. Ridge (J. Text. Inst., 1923, 14, 
T, 297 — 313). — An examination has been made of the relations 
between the absorption of methylene-blue by bleached cotton and 
(1) the ash content of the cotton, in view of the work by Rona and 
ilichaelis (A., 1920, ii, 475), (2) the origin of the raw cotton, and 
(3) the nature of the bleaching process. Two analytical methods 
are described. The first, a colorimetric method, employs solutions 
of methylene-blue hydrochloride about 0*05 to 0*25 millimole per 
litre, made by diluting a solution containing 10 millimoles per litre, 
which is standardised by titration with titanous chloride. The 
cotton is shaken with the dye solution (usually 0*4 toiliimole per 1.) 
for eighteen hours in a stoppered bottle and then the free liquid is 
compared in a Kober-Klett colorimeter with a standard about half 
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as strong as the original (0-2 miHimole per I.). The weight of cotton 
ia so chosen that the colorimeter reading is nearly the same for the 
test as for the control, say, 17 — 23 as against 20, since the depths of 
colour of methylene-hlue solutions are not strictly proportional to 
their concentrations. For normally-bleached American cotton, 
the quantity required, under the above conditions, is about 1*5 — 2 g. 
for 50 c.c. of dye ; of bleached Egyptian cotton, 0*8 — 1 g. is sufficient. 

The second analytical method is for more concentrated solutions 
of dye, about 2*5 to 3-5 millimoles per litre. The methylene -blue 
solutions are titrated with a solution of naphthol-yellow-S, which 
gives a red dish -brown precipitate, the supernatant liquid changing 
ultimately from blue to yellow. The yellow solution can be stand- 
ardised against methylene -blue, or the dye itself, CioH^OjNaSNa,, 
can be re crystallised from dilute alcohol and accurately weighed 
out. In order to use a high proportion of cotton relatively to the 
volume of methylcne-blue, and to recover most of the liquid for 
titration, the cotton is placed in the bottom of a wide tube con- 
stricted in the middle, left immersed in the dye for eighteen hours, 
and then the tube is inverted into a wider tube and centrifuged for 
fifteen to thirty seconds at 1,500 r.p.m. Using about 2 '5 g. of 
cotton and 15 c.c. of dye, it is possible to recover 12 — 13 c.c. of 
clear liquid for titration. The approach of the end-point when 
adding naphthol-yeUow-S is detected by observing the colour of a 
drop of the liquid on a glass rod, and thereafter the tube is cen- 
trifuged after each addition until the blue gives place to yellow. 

The first important result obtained is the proof that an increase 
in the ash content of the cotton, or, more strictly, in the alkalinity 
of the ash, causes an increased adsorption of methylene- blue, other 
factors being constant. In order to study other efiects, it is neces- 
^ eary, therefore, to wash the cotton submitted for examination under 
controlled conditions before further tests. Agitation with OdiY- 
acid for two or three hours, followed by washing , with distilled 
water, finally on a centrifuge, until the washings are indifferent to 
an iodide-iodate-starch mixture, is recommended. A second result 
of general importance is the proof that Eg 5 q)tian cotton, although 
bleached and washed by the same process, absorbs distinctly more 
methylene -blue than American cotton, even if the Egyptian cotton 
is grown in America. The other results have significance in the 
practice of bleaching, but it may be said that, from cotton material 
of known origin, the methylene -blue absorption offers a method of 
quantitatively following the progressive purification of cotton 
cellulose during bleaching, and ultimately of measuring the success 
of the bleaching operation, that is, of determining whether over- 
bleaching ” or inefficient scouring have occurred. J. C. W. 

Titrimetric Estimation of Formic Acid. Brob Holmbebo 
and Sven Ijncberq {Ber., 1923, 56, [B], 2048 — 2052 ).— The 
authors take advantage of the fact that when a formate reduces 
mercuric chloride to the mercurous form, one equivalent of hydrogen 
chloride is liberated. The solution to be tested is neutralised, 
excess of standard baryta added, and boiled for about an hour to 
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complete the oxidation of the formate. Then sodium or potassium 
bromide solution is added to ensure the precipitation of the calomel, 
the solution is made acid with a known amount of hydrochloric 
acid, and boiled to expel the carbon dioxide. Finally, the solution 
is again neutralised with baryta. The difierence between the acid 
added and the sum of the two portions of baryta obviously gives the 
amount of acid formed and is equivalent to the formate reduced. 
The method gives good results and can be used in the presence of 
acetates. H. H. 

Estimation of Amino-acids by Electrometric Titration. 

Erik M. P. WinMABK and Erik L. Laksson {Biockem, Z.y 1923, 140, 
284 — 294). — Amino-acids behave during electrometric titration with 
strong alkali as weak acids devoid of amphoteric character. By 
measuring the increasing conductivity of amino-acid solutions 
during the gradual addition of small volumes of l-OA-sodium 
hydroxide and plotting the results, it was found that the increase 
was linear up to a point corresponding with complete neutralisation, 
beyond which a much more rapid increase was noted. The amount 
of alkali used up to the point of break in continuity serves as a means 
of estimation. Dibasic acids show two such points, one correspond- 
ing with each carboxyl group. The method is applicable to 
dipeptides and to all the amino-acids examined with the sole 
exception of arginine. J. P. 

Estimation of Small Quantities of Oxalic Acid. Appli- 
cation to Urine. J. Khouri {Ann. Chim. Analyt., 1923, [ii], 
5, 205 — 207). — The solution containing oxalic acid is evaporated, 
the residue obtained is treated with a knowm volume of alcoholic 
carbamide solution and again evaporated; the excess of carb- 
amide is then extracted with ethyl alcohol or amyl alcohol, and, 
after the alcoholic solution has been evaporated, estimated by 
the hypobromite method. The difference between this quantity 
and that present originally (as estimated in another portion of the 
carbamide solution) gives the amount of carbamide combined 
with the oxalic acid as carbamide oxalate, 2 C 0 {NH 2 ) 2 ,C 2 H 204 . 
In the case of urine, the oxalic acid which may be present is 
extracted with ether, the solvent is evaporated, and the residue 
obtained treated as described, W. P. S. 

Estimation of p-Sulphamidobenzoic Acid in Sacebarin.'^ 

0. Beyer {Chem. Ztg., 1923, 47, 744). — An investigation into the 
degree of accuracy of methods of estimating p-sulphamido -benzoic 
acid in commercial “saccharin" show'ed that the German official 
method (A., 1920, ii, 518) is capable of showing quantities of 1% 
and upwards when 10 g. of the sample are taken for anal 3 rsis and 
may be considered sufficiently accurate for practical purposes. 
Hefelmann’s method does not give such good results, and is not so 
convenient, because saccharin does not dissolve so readily in the 
73% sulphuric acid prescribed as in the 25% hydrochloric acid 
prescribed in the official method. H. C, R. 
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Detection of Ethyl Phthalate in Brandy. S. Eillss [Z. 
VrUers. Nahr. Gemism.j 1923, 45, 379 — 381). — In the presence of 
concentrated sulphuric acid, pyrogallol gives a violet coloration 
with ethyl phthalate. In testing plain brandies, 20 — 50 c.o. of 
the sample are treated with 5 drops of 16% sodium hydroxide and 
evaporated to dryness before the test is applied. In the case of 
products containing sugar and extract matter such as formic 
acid, 20 — 50 c.c. of the sample diluted with an equal volume of 
water are extracted with 25 c.c. of light petroleum (b. p. 30 — 60°). 
Tinctures should be treated with the minimum necessary quantity 
of lead acetate and filtered before dilution and extraction with light 
petroleum. The light petroleum extract is evaporated to dryness 
without the addition of sodium hydroxide and the test applied to 
the residue. The test is sensitive to 0-01% of ethyl phthalate in 
straight brandies and to 0*1 — 04% in cases in which extraction 
with light petroleum is necessary. H. C. R. 

Estimation of Phenolphthalein. S. Palkir {J. Assoc. Off. 
Agric. Chem., 1923, 7, 14^17). — The iodine method described 
previously by the author yields fairly trustworthy results, but there 
is a tendency for the figures obtained to be too low. An alternative 
method, in which the phenolphthalein is precipitated from its 
alkaline solution by the addition of hydrochloric acid and then 
extracted with ether and weighed, gives results which are slightly 
too high. W. P. S. 

Estimation of Phenylciuchoninic Acid (Cinchophen, 

Atophan). William Rabak {J. Assoc. Off. Agric. Chem., 1923, 
7, 32 — 34), — ’To estimate phenylcinchoninio acid in tablets or 
powders, 1 g. of the sample is extracted repeatedly with hot alcohol, 
the alcoholic extracts are filtered, the filtrate is treated with an 
excess of A/1 0-sodium hydroxide solution, and then titrated with 
A/lO-hydrochloric acid, using fphenolphthalein as indicator. Each 
c.c. of A/lO-alkali solution is^equi valent to 0*02491 g. of phenyl- 
cinchoninic acid. ^ W. P. S. 

Gravimetric Method for Estimating the Hydroxyl Value 
and the Acetyl Value [of Oils]. E. B. Elsbach (Chem. 
Vmsclmu, 1923, 30, 236— 237).— The oil is heated at 100° in a 
flask provided with a tube sealed through the side of the neck 
and bent at right angles inside the flask, so that it passes down- 
wards and terminates in a constriction close to the bottom of the 
flask Dry carbon dioxide or nitrogen is passed through this 
tube into the oil, which is heated until constant in weight, 4 — 6 c.c. 
of acetic anhydride are then added, and the flask is again heated, 
a reflux condenser being used. When the acetylation is complete, 
the reflux condenser is removed and dry carbon dioxide again 
passed through the heated liquid until the excess of acetic anhydride 
is removed. If p denotes the percentage increase in weight, based 
on the original weight of the oil, the hydroxyl value is pxl3'354 
and the acetyl value px 13*354/1 -f-p/lOO. The latter, being based 
on the weight of acetylated oil, is always less than the former. 
The determination takes two and a half to four hours. H . C. R. 
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Estimation of Formaldehyde in Presence of Substances 
Fonnd in Formalin. P. Bobgstrom (J. Amer, Chem. 8oc., 1923, 
45, 2160 — ^2155). — The iodometric method (this voL, ii, 590) can 
be used for the estimation of formaldehyde in the presence of 
methyl alcohol, formic acid, or pure methylal, but not in the 
presence of acetone or ethyl alcohol. The hydrogen peroxide 
method (^. cit.) can be used if methyl alcohol, ethyl alcohol, 
formic acid, or methylal is present; if acetone is present in con- 
centration eq^ual to that of the formaldehyde, the figure obtained 
for the latter will be about 2% high. Methyl alcohol, ethyl alcohol, 
formic acid, or methylal does not affect the estimation of formalde- 
hyde by the neutral sulphite method (loc, cit.), but acetone intro- 
duces an enor which cannot readily be corrected. W, S. N, 

’ Estimation of the Purity of Vanillin. S. B. Philufs {Amlyst, 
1923, 48, 367 — 373). — volumetric method of estimating vanillin is 
described depending on the formation of an anhydro -derivative 
by the interaction of vanillin and p-toluidine dissolved in 80% 
alcohol. This compound contains the original hydroxyl group of 
the vanillin, and is therefore soluble in alkali, giving a yellow 
solution. A measured excess of standard alkali is added, followed 
by a comparatively large volume of cold water. The addition 
of standard acid first neutralises the excess of alkali, and then 
liberates the anhydro-derivative from its sodium salt. The first 
drop of acid which liberates the derivative gives a yellow turbidity, 
the free derivative being practically insoluble in the Uq^uid phase. 
The volume of alkali required for the titration of the vanillin is 
thus obtained. Accurate results are obtained when benzoic acid 
is present as an adulterant in quantities up to 10%, but with 
higher percentages of acid it is advisable to use a gravimetric 
method. No sample of first class vanillin was found to contain 
more than 1% of acid (as vanillic acid) although some of the 
samples had been kept in cardboard containers for ten years. 
The gravimetric method suggested comprises the precipitation of 
va nillin as the semicarbazone from dilute acetic acid solution. 
The precipitate is easy to wash and filter, and may be dited in a 
water oven for six to eight hours without losing a weighable quan- 
tity by volatilisation. The vanillin may be separated from 
impurities such as piperonal by dissolving the semicarbazone in 
ammonium hydroxide solution. Vanillinsemicarbazone, by virtue 
of its hydroxyl group, forms a soluble ammomum salt giving a 
yellow solution, whilst piperonalsemicarbazone is insoluble. Test 
analyses in which piperonal was added to vanillin gave results 
agreeing with the actual percentage present to within I part in 
450 parts. Details of the purification of the vanillin used in this 
work and of the p-toluidinc used in the volumetric method are 
given. The oxidation of samples of purified vanillin exposed to 
ail, moisture, and light was practically negligible. With vanillin 
in solution, however, oxidation proceeds much more rapidly, whilst 
solutions of vanillin in alkali behave similarly to alLiline pyro- 
gallate solution. The following corrected melting points are 
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given : vanillinsemioarbazone, 232^; pi^ronalsemicarbazone, 218°; 
vanillin p-nitrophenylbydrazone, 223^ ; vanillin-'p-bromo^enyb 
bydrazone, 148°. H. C. R. 

“ Permutite ” as a Reagent for Amines. John C. White- 
HOEN (J. Biol. Chem., 1923, 56, 751-— 764).-— Bases with a dis- 
sociation constant of not less than 5x10”® (for example, alkyl- 
amines, basic amino-acids, histamine, tyramine) may be removed 
almost completely from neutral, and less completely from acid or 
alkaline, solution in water by shaking with, or preferably by filtra- 
tion through, pennutite. Other solvents (ethyl alcohol, amyl 
alcohol, ether) may also be employed, but the same bases are 
not necessarily removed as from water. Recovery of the bases 
is best effected by treatment of the permutite with a saturated 
solution of potassium chloride. 'A study of the reaction with 
ammonium chloride has shown that the mass law is obeyed ; in 
the expression [NH 4 Cl][Na permutite] =A'[NH 4 permutite][NaCl], 
K has a value of 0’75. The temperature coefficient of the reaction 
between 0° and 17° is 1*6. 

A colorimetric method for the estimation of adrenaline, based 
on its removal from interfering substances by means of permutite, 
is being worked out. E. S. 

Determination of the Benzoylecg^nine, Tropacocaine, and 
Ecgonine Yields of the Coca Leaf. A. W. K. be Jong {luiduclie 
Mercuur, 1923, 46, 305). — The benzene extract of the leaves is 
evaporated, treated with 1 % acetic acid, then with alcohol, and 
the residue redissolved in benzene from which the benzoylecgonine 
crystallises. Ecgonine is estimated in the remaining benzene 
solution by polaJimetry. For the estimation of tropacocaine, the 
benzene extract is shaken with 0*lA^-hydrochloric acid, which is 
titrated with 0*lA^-sodium hydroxide. Chemical Abstracts. 

Estimation of Procaine (Novocaine). Alfred W. Hanson 
(J. Assoc. Off. Agric. Chtm., 1923, 7, 17— 20).— The bromide- 
bromate method described previously (A., 1922, ii, 405) is trust- 
worthy, and the presence of small amounts of nitrates does not 
interfere. When the substance is extracted from its ammoniacal 
solution and titrated, the results obtained tend to be too low. 

W. P. S. 

Detection of opoMorphine. L. von Itallie (Pharm. Wteh 
blad, 1923, 60 , 1046 — 1049). — The method of Feinberg [Z. physiol. 
Chem., 1913, 84, 363) is not always trustworthy. In a neutral 
solution, in presence of oxidising agents, red, violet, or blue 
colorations are imparted to organic solvents by traces of apo- 
morphine after keeping. Ammonium persulphate, after addition 
of pure sodium hydrogen carbonate, gives a strong reaction with 
one part of apomorphine in 100,000 parts. S. I. L. 

Improved Method for the Estimation of Nicotine in 
Tobacco and Tobacco Extracts. 0. M. Shedd (J. Agric. Res., 
1923, 24, 961 — 970). — One g. of tobacco extract (more if much 
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lower than 40% grade) or 5 g. of dried and powdered tobacco 
are moistened with 2 '5 c.c. of alcoholic sodium hydroxide solution 
(NaOH, 6 g. ; water, 40 c.c.; 90% Icohol, 60 c.c.) Tor extracts 
twice this quantity is used, and enough calcium carbonate is added 
to make the whole into a moist mass. The mixture is extracted 
for five hours in a Soxhlet extractor with ether. The cooling water 
of the condenser should not be above 20° and the volume of solvent 
in the extraction flask should not be allowed to become less than 
25 c.c. After extraction, excess of ether is removed, but the 
residual volume must not go below the minimum necessary to keep 
all extracted matter in solution. The ether extract is transferred 
to a separating funnel (washing out the flask first with ether and 
then with dilute hydrochloric acid) and washed with 4 — 6 portions 
(10 c.c. each) of cold dilute hydrochloric acid (1:4). A tendency 
to the formation of emulsions can be prevented by the addition of 
1 c.c. of alcohol. Successive washings are filtered through glass 
wool into a 100 c.c. graduated flask. Washing mtb acid should 
be continued until no precipitate with the silicotungstic reagent is 
produced. The accumulate washings are made up to a standard 
volume, and an aliquot portion corresponding with about 0*25 g. 
of extract or 1 — 2 g. of tobacco, removed and diluted with water 
to 400 — 500 c.c. Sufficient hydrochloric acid (1 :4) is added to 
ensure the presence of at least 3 c.c. per 100 c.c. of liquid. One c.c. 
of silicotungstic acid reagent (12% of the acid 
4H20,Si02,12W03,22H20 

— others are useless) is added for each O'Ol g. of nicotine presumed 
to be present. The mixture is stirred thoroughly until the crystal- 
line precipitate will settle rapidly. A few drops of the supernatant 
liquid are tested to ensure that excess of the reagent has been 
added. After eighteen to twenty-four hours the precipitate is 
filtered, preferably through a Hirsch or Buchner funnel, and 
washed with dilute hydrochloric acid (1 : 1000), dried, and trans- 
ferred without removal from the filter-paper to a platinum crucible. 
The latter is heated until all carbon is eliminated and finally ignited 
over a Teclu or Meker burner for not more than ten minutes. The 
weight of precipitate X 0*1 14 gives the weight of nicotine. 

A. G. P. 

[Analysis of] Potatoes with a High Content of Solaniue. 

A. Bomer and H. JIattis ( Z . Unters, Nahr . Genussm., 1923, 45, 
288 291). — Solanine was estimated in potatoes by a variation of 
von Morgenstern’s method, in which the extracted juice was made 
alkaline with ammonia, evaporated to dryness \vith 10 g, of kiesel- 
guhr, and extracted for five hours in Soxhlet’s apparatus with 
,95% alcohol. The alcohol was evaporated off and the residue 
twice precipitated from warm dilute acetic acid solution with 
ammonia. The colourless product was weighed. The results 
obtained by this method were in some cases even higher than those 
given for the impure product of Schmiedeberg and Meyer’s method, 
and were nearly twice those given by von Morgensteni’s method 
tor the same samples. They varied from 25-3 to 58*8 mg. per 
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100 g. for some samples of potatoes which were inedible, the vdues 
for normal potatoes being 2*0 — 7’5 mg. per 100 g. H. C. R. 

Estimation of Pyramidone. Altebd W. Hanson (J . ^5soc. 
Off. Agric. Chem., 1923, 7, 20— 32).— Pyramidone may be extracted 
from its alkaline solution by chloroform, the extract then evaporated, 
the residue dried, and weighed. If desired, this psidue may be . 
converted into the hydrochloride, by evaporation with hydrochloric 
acid, and weighed as such, or the solution of the hydrochlor^e 
may be treated with silver nitrate solution and the silver chloride 
collected and weighed. The weight of silver chloride found is 
multiplied by 1-6131 to obtain the amount of pyramidone present. 

^ W.P.S. 


The Estimation of Santonin in Flores Cinae (Tansy). L. M 
VAN DEN Beeg {Pkarm. Weekbhd, 1923, 60, 858 — 870). — After 
close examination of the methods of Katz {Arch, Pharm.y 1899, 
[B], 237) and others, a procedure was worked out, based on treat- 
ment of the hot aqueous suspension with dilute hydrochloric acid, 
extraction with cUoroform, and recrystallisation from hot dilute 
alcohol. The santonin separated is not always pure, resin being 
usually present, especially when the santonin content of the powder 
is low. S. I. L. 

Estimation of Methylene-blue. H. 0, Moraw {J. Assoc. 
Off. Agric. Chem., 1923, 7, 20— 29).— In the iodometric method 
d^ribed, 0-1 g. of the methylene -blue is dissolved in 100 c.c. of 
water, the solution is treated with 30 c.c. of glacial acetic acid, 
and 30 c.c. of A^/5-iodine solution are added. After fifty minutes, 
the mixture is diluted with water to 200 c.c., filtered, and the 
excess of iodine is titrated in an aliquot portion of the filtrate. 
Each c.c. of iV/lO-iodine solution is equivalent to 0*007475 g. of 
methylene -blue. 


Fluorescent Oxidation Products of Bilm^in and their 
Importance as Sources of Error in the Detection of Urobiliii. 

H. K. Babrenscheen and 0, Weltmann [Biochem. Z., 1923, IW, 
273 — 278). — ^The commonly employed method of detecting urobilin 
by oxidation to a’ green fluorescent substance with iodine in the 
presence of zinc acetate does not give trustworthy results "when 
applied to body fluids other than urine. The complications are 
ascribed to the presence of bilirubin. J- 

Arsphenamine [Salvarsan]. I. A Colorimetric Method 
for the Estimation of Salvarsan in Blood and Tissues. A. t. 
Kolls and J. B. Youmans {Bull. Johns Hopkins Hosp., 1923, 34, 
149— 151).— A colorimetric method for the estimation of salvar^n 
is based on the diazotisation of the amino-groups, and the couplmg 
of the diajEotised product with orcin to produce a bright su - 
stance. Details are given for the application of the method o 
whole blood, tissues, spinal fluid, blo^ plasma, and urine. 

Chemical Abstracts. 



ii. 801 


General and Physical Chemistry. 


Temperature Control for the PuUrich Refractd^ 
me4er^ T. M. Lowry and R. G. Parker {J. Sci. Insirum.^ 1923, 1, 
10-^21).— Particulars are given of tests of a Pulfrich refractometer 
in the temperature control is improved by the provision of 
water passages of greater bore than usual, the avoidance of un- 
necereary lengths ot tube of small bore in the flow system, and 
the use of an additional water-jacket surrounding on three sides 
the liquid under examination. J. S. G. T. 

Volunlo of the Molecule and Refractive Index. Richard 
Lorenz And W. Herz {Z. anorg. Chem., 1923, 127, 206—208, 
369 — ^371 ; cf. A., 1922, ii, 821). — The quotient, of molecular 
refractive power, [Ri,], by molecular volume for all substances 
should be ^,=0*331 at the boiling point, and ^q= 0*4668 at absolute 
zero (calculated according to the law of corresponding states). 
These values are quoted for some thirty compounds, and are found 
to deviate more or less from the theoretical. If (n^— l)/(w2-f-2) 
really represents the volume of the molecules of a medium of refrac- 
tive index'w, then there should be some correspondence between 
[Rj,] observed and that calculated from the known radius of the 
molecule and the Avogadro number. Satisfactory agreement 
between these values is obtained in the case of carbon dioxide, 
hydrogen, methyl chloride, and ethylene. 

should be calculable not only from the refractive index at 
the boiling point, but also from /)„ the dielectric constant at the 
boiling point. Calculated in this way, i/*, approaches more nearly 
to 0*331, the theoretical value, except in the case of dipolar molecules, 
which must show anomalous dispersion. H. H. 

Contraction of Volume and Refractive Index of Liquid 
Mixtures. L. Cottnson {Arch. Sci. phys. not., 1923, 128, 361— 
369). — ^The author has determined the respective densities and 
refractive indices, at about 20 of aqueous solutions of tartaric acid 
and ammonium heptamolybdate containing either 10 or 25 g. per 
litre, and of mixtures of these solutions. The results indicate that 
q and c in Pulf rich’s relation {R~R^)jR=q{D—D^)ID—qCt in 
which D arid R are, respectively, the actual values of the density 
and refractive index of the mixture, whilst and R^ are the 
corresponding values calculated on the as.sumption that these 
properties are additive in nature (Pulfrich, Z. physikal. Ckem., 
1889, 4, 561), are of the same sign (positive). J. S. G. T. 

Disposition of an Arc in a Vacuum permitting the Obtaining 
of Spectra of Metals using Very Smadl Quantities of Material. 

Berthe Perrette {Compt. rend., 1923, 177,876 — 879). — The 
original paper should be consulted for details (including a diagram of 
the apparatus used). The cathode, of tungsten (or tungsten- thorium), 
VOL, oxxTv. ii. 29 
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is maintained at a high temperature hy an auxiliary current. The 
anode, a small disk oi tungsten, contains a minute cavity in which 
the experimental material is placed. E. E. T. 

Hdntgen Spectrograph for Aiial 3 rtical Chemical Purposes. 

Paul Guhther and Iwan Stranski (Z. physikal. CAem,, 1923, 106, 
433 — 441). — A description is given of an X-ray spectrograph, and 
its use for chemical purposes is illustrated by measurements with a 
mixture of the rare earths from monazite from which cerium and 
thorium have been removed. J. F. S. 

The Dependence "of the Intensity of Spectral Lines on 
Gas Pressure. L, Strum (Z. Pkysik, 1923, 18, 372—^78).— 
By application of the theory of probability to electronic orbits in 
their relation to the fields due to neighbouring atoms, an expression 
for the energy, E, emitted in the form of radiation of wave-length X, 
by a gas at pressure p, through which a discharge passes, is deduced 
in the form where n is the appropriate quantum 

number associated with the line in the series formula, and 8 and y, 
are factors of proportionality. The formula is in accord with 
experimental results, more especially with the results obtained by 
Beatty {Phil. Mag., mi, [vi], 33, 49; 1923, 45, 1080) which 
indicate a maximum intensity of the line Ha when the gas pressure 
is 1-4 mm. J. S. G. T. 

The Multilinear Spectrum of Hydrogen. U. With an 
Addendum on the Continuous Spectrum. E. Grurcee and 
E. Lau {Sitzungsher. Preuss. Akad. Berlin, 1923, 24, 242 — 252). 
— ^In continuation of previous work (this vol., ii, 197), the authors 
describe an arrangement suitable for the excitation of the red and 
green Fulcher bands of the hydrogen spectrum. They find that, in 
contradistinction to other lines in the multilinear spectrum, these 
bands are more strongly excited by slow cathode rays than by fast 
rays. Wave-lengths of lines constituting the red, green, and blue 
bands are detailed, and the potentials necessary for their excitation 
and the relative intensities of lines in the respective bands discussed. 
Residual lines in the bands are classified in three groups, one of 
which forms an approximately symmetrical series having its centre 
at X 9799*25, whilst the remaining two groups exhibit an approxi- 
mately constant difierence between corresponding members of the 
respective groups. The conditions of excitation of the continuous 
spectrum between XX 360 and 230/ijli resemble those for the excitation 
of the multilinear spectra. The possible origins of both these 
spectra are briefly discussed. J. S. G. T. 

Excitation of the Spectra of Hydrogen and of Nitrogen in 
I*ow Voltage Arcs. 0, S. Duffendack {Physical Hev., 1922, 
20, 100). — The fact that in a two-element tube the lines and bands 
of hydrogen appeared with the arc, whereas the bands did not 
appear when the gas was dissociated in the tungsten furnace, is 
additional evidence that the lines are due to the atom and the bands 
to the molecule. In the case of nitrogen, both the first and second 
positive bands appeared with the arc; the former increased, and 



Q1I5EBAL AlfD PHYSICAL CHEUISTBY. 


iL 803 


th6 latter decreased in intensityj'with increased voltage. The 
negative bands appeared one or two volts above the ionising 
potential, and increased markedly in intensity. Three new bands 
were observed at 5075, 5018, and 4961 A. Four lines were observed 
at 6003, 6006, 5667, and 6680 A., but never below 70 volts ; at 
potentials above this, the arc became a “ flare ” with greatly 
increased conductivity. It is concluded tht the positive bands are 
due to the neutral molecule, the negative bands to the ionised mole- 
cule, and the lines to the atom, and that the molecule is ionised 
without dissociation. A. A. E. 

The Distribution of IntensityTiu the Broadened Balmer 
Lines of Hydrogen, E. 0. Hulbekt (Physical Bev., 1923, 22, 
24 — 36). — The broadening of the Balmer lines of hydrogen by 
condensed discharges was examined at various pressures, and the 
effect is ascribed to the large proportion of ionised aton^ produced 
by the momentarily high.current density. A. A. E. 

The Effect of Crossed Electric and Magnetic Fields on the 
Hydrogen Spectrum. Otto Halpern (Z, Physik, 1923, 18, 
287 — 303). — The author develops a mathematical analysis showing 
how, by appropriate choice of variables, the Hamilton function 
associated with a hydrogen or singly-ionised hchum atom in crossed 
electric and magnetic fields (combined Stark and Zeeman effects) 
may be expressed in the form of a convergent series capable of being 
quantised. It follows that, under such conditions, the hydrogen 
lines are split into a number of sharply defined lines and arc not 
merely widened. J. S. G. T. 

The Electron-affinity Spectrum of the Iodine Atom. 

Walter Geelach and Fritz Gromann (Z. Physik, 1923, 18, 239 — 
248). — According to Franck {ibid., 1921, 5, 428), the combination 
of an electron wdth an electrically neutral, electronegative atom 
should give rise to the emission of a continuous spectrum having a 
limiting frequency, towards the red end equal to Elk, where E 
denotes the electron- affinity of the atom and h is Planck’s constant. 
The authora suggest the identification of the continuous spectrum 
XX 3460 — ^3340 A. emitted by dissociated iodine vapour with this 
electron-affinity spectrum. The value of the electron afihiity of 
the iodine atom, calculated from this result is 81'8-f0-2 cal. per 
g.-moL, in close agreement with the mean value of about 82, cal- 
culated from the lattice energy of sodium iodide and potassium 
iodide by Bom’s lattice theory and with the same result deduced from 
the ionisation potential of hydrogen iodide. Evidence was obtained 
that the spectrum in the region X4800 A., observed by Steubing 
(A., 1921, ii, 361), could not be identified with the electron-affinity 
spectrum of iodine vapour. J. S. G. T. 

The Spectrum of Fluorine. Henry G. Gale [Physical Rev., 
1922, 19, 530). — Fluorine was prepared by Smythe’s method (A., 
1922, ii, 99), and its spectrum observed through a fluorite window 
at atmospheric or reduced pressure, using copper electrodes tipped 

29-2 
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with gold. Of fifty-two lines between X 3470 and X 7B00, fidl excafrt 
seTett on the red s&e of X 7400 are included in the tables of Bxner 
and Haschek, Porlezza, Limt, or Moissan. With a powerful spark, 
fifteen additional lines appear in the red and orange regions, 

A. A. K 

New Spectra of Oxygen and Nitrogen in the Extreme 
Ultra-violet. J. J, Hopfield {PhymcU lict;., 1922, 19, 648).— 
By the use of a disruptive discharge at low pressure, the spectram 
of oxygen has been extended to include lines between X 508 and 
X 1335. Nitrogen, examined in a discharge tube of the internal 
capillary type, gave a spectrum extending from X ^5 to X 14^, 
lin^ at X 307 X 362 being also photographed. The speotmxn 
air was obtained with the same tube at a pressure of 3 mm., with 
two minutes’ exposure, to X 1050. A. A. E. 

The Vacuum Spark Spectrum of Silicon. B. A. Sawyer 
and R. F. Paton {PhysiccU Rev.^ 1922, f9, 256^ — 257), ■ — Previous 
investigations on the spark spectrum of silicon have exhibited but 
little agreement, largely on account of the r^nd oxidation of the 
element. Application of the vacuum spark method has resulted in 
the observation of fifty- five lines between x 4085-25 and X 6372*2 to 
an accuracy of ^O-S A., thc^ in the range 4100 — 5202 being 
probably correct to iO-1 A. Several groups of pairs of constant 
frequency difference have been noticed and tabulated. A, A. E. 

Intensities in the Helium Spectrum. A. Ll, Huohes and 
P. Lowe (Proc. Roy. Soc,, 1923, [A], 104, 480 — 498).— The authors 
have investigated the dependence of the distribution of intensities 
in the helium spectrum, excited by impacts between electrons and 
atoms, on the energy of impact of the electrons, which ranged from 
34 volts to 210 volts, wMst all other factors were maintained 
constant. The results indicate that Ihe curve expressing the 
relation of the intensity of any spectrum line to the corresponding 
energy of impact is characteristic of the series to which the line 
belongs. In the doublet system, intensities decrease rapidly as the 
energy of impact is increased above 34 volts. The rate of decrease 
is greatest for the sharp series Itt — nur, and least fw the diffuse 
series The principal series \S—mP of the singlet system 

is characterised by a very great increase of intensity as the energy of 
impact is increas^ from 34 volts up to about 80 volts, beyond which 
little change occurs. Maximum intensity of the lines of the diffuse 
series IP— mf) corresponds with an energy of impact of about 75 
volts, the rise to the maximum being progressively greater the 
higher the term number associated with the line. Imes of the 
sharp series lP~mS exhibit a small initial increase of intensity aa 
the energy of impact is increased to 60 volts, and thereafter show a 
slight decrease. The results are discussed in the light of the 
quantum theory, and the authors conclude that the transitions from 
one energy level to another within an atom struck by an electron, 
are to some extent affected by the presence of other atoms, ions, 
or electrons. J. S. G. T. 
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jpp» of Neutral H»lhim. 0. V. Bahan and A. S. 

{AMrophyff. </., 1923, S7, 243— 247).— The ionking 
potwituU fioroputed from Silberetein’s formula y— 4 iV^(l/»j 2 _ 
1/%^+ l/n^^’^l/mj®) is not m a^^eement with the experimental 
^ue. Moreover, there is no arrang^ent of lines as regards series 
relatiom^p, division Into singlet and doublet systems, or of 
intwMities. A. A. E. 

The Spectrum of Helium. Lttbwik Silbebsteiit {Astrophys. 

1^23, 248—260; cf. preceding abstract). — The autiior’a 

formula covers twenty>three of the thirty so-called combination 
lines ; the probability that the coincidences of the computed with 
the expenmeotal values is fortuitous is stated to be of the order 10"^®. 

A. A. E. 

Meusurfimouts of Wave-lengths in the Visible Spectrum 
of Helium, and the Interference Phenomena Employed in 
the Measurements. (Mtj.e) H. C. Offerhaxjs {Arch. NeerJa^id,, 
1923, 7, 60—94). — Beta^ are given of the application of an etalon 
gpectro^aph, calibrated by means of the cadmium line X 6438-4696 
A., to determine the wave-lengths of nineteen lines in the helium 
spectrum between XX 3888'650 and 728T348 A. Results are 
recorded to 0*001 A., and agree very closely with corresponding 
results obtained by Memll (A., 1917, ii, 434). J. S. G. T. 

Poeitive Ray Analysis of Lithium, Zinc, and Calcium. 

A. J. Dempster (PAystcof Rev., 1922, 19, 271, 431 ; cf. A., 1922, ii, 
417). — Positively charged atoms are formed by vaporising the metal 
in an electrically heatra capsule, and bombarding the vapour with 
electrons from a hot cathode. After falling through a definite 
potential, the particles are deflected through 180° by a magnetic 
field, the SOTUcircular path being smaller for the lighter than for the 
heavier particles. The different atoms are observed by means of 
their charge. The components of lithium have atomic weights 6 
and 7 present in varjfing proportions. Zinc isotopes of atomic 
weights 64, 66, 68, and 70 exhibit large variations in their relative 
proportions. The zinc lines were compared directly with those of 
calcium, of which the strong line at 40 was compared with a potassium 
line at 39 and a magnesium line at 24 ; a weak calcium component 
has atomic weight 44. A. A. E. 

Vacuum Grating Spectrograph and the Zinc Spectrum. 

R. W. Wood {Phil. May., 1923, [vi], 46,741— 750).— The construction 
and operation of a vacuum grating spectrograph, with which lines of 
short wave-length may be photographed with extreme sharpness, 
are briefly described. The grating employed is of 1 metre radius 
and is ruled with 15,000 lines to the inch, the ruled surface measuring 
1 X 4 inches. The source of light used is the electron-arc {Physical Rev. ; 
1897), and a full exposure of the Schumann plates employ^ requires 
about twenty minutes. The sharpness of Imes in the zinc spectrum 
photograph^ with thift instrument is compared with that of cone- 
sponmg Unes given by Sawyer (A., 1921, ii, 363), Wave-lengths 
ftnd int^Qsities of twenty-one lines in the zinc spectrum between 
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X\ 1601*15 and 1918’67 A. and of forty lines between XX 832*73 ^pd 
1307‘32 A. are tabulafted and compared with values given by Saw^r. 
The values of wave-length determined are considered to be correct 
to 0-1 A. Between ;XX 1283 and 1500 A., the author records 96 
lines, compared with 14 given by Sawyer. No trace is found of ten 
lines recorded by the latter observer between XX 1066 and 1165 A. 
The carbon line 1036*1 A. given by Sawyer is resolved into a clearly 
separated doublet XX 1037-14 and 1037-50 A. The carbon triplet, 
XX 1561‘32, 1560-67, 1660-16, resolved by Simeon {this vol, ii, 45), 
is consider^ to be a doublet with components of equal intensities 
and a separation of one Angstrom unit, J. S. G. T. 

Stages in the Excitation of the Spectra of ThaUium. F. L. 
Mohleb and Aethtjk E. Rttabk {J. Opt. Soc. Amer., 1923, 7, 
819 — 829).— In continuation of previous work (A., 1919, ii, 42; this 
vol., ii, 605), determinations have been made of the critical potentials, 
and the development of the spectrum with increasing voltage, in 
the case of thallium vapour. The first resonance potential has the 
value 0-9 volt, and the first ionisation potential the value 6-04 volts. 
The agreement between the latter value and the value, 6-082 volts, 
calculated for the level of greatest negative energy, confirms the 
view thatT2p2 is a normal orbit of the atom. A higher critical 
potential, detectable by the photoelectric effect of the r^ation, has 
the value 12*4 volts. With increasing voltage below the ionisation 
potential, successive lines of the two subordinate series in the 
thallium spectrum appear. Above 12 volts another line system, 
with strong lines in the ultra-violet, appears. It is suggested that 
this second spectrum is an arc spectrum resulting from a second 
type of single ionisation consisting in the removal of one of the two 
6^ electrons. Comparison of the critical potentials with the doublet 
series system of thallium indicates that the first ionisation potential 
is determined by the limit 2^2 and the first resonance potential by 
the difference 2p2—2pi. The orbit 2p^ is meta-stable. Resonance 
potentials corresponding with frequencies 2 p 2 —ms and 2 p 2 —md 
give rise to the observed low voltage spectra. Corresponding 
critical potentials are calculated for aluminium, gallium, and indium. 

J. S. G. T. 

Two New Lines in the Aluminium Spectrum and their 
possible Series Relations. G. J). Shallenbebger {Physical 
Rev., 1922, 19, 398 — 399). — The application to aluminium electrodes 
of a high potential vacuum spark yields strong, well-defined lines 
at X 4150*6 and X 2907-4 (±0-3 — 0-4 A.), respectively. Equations 
are given representing the frequencies of the lines, whicl^ can scarcely 
be due to impurities ; certain numerical relations are also mentioned. 

A. A. E, 

Pole Effects, Pressure Shifts, and Measurements of Wave- 
lengths in the Spectrum of Manganese. George Spencer 
Mokk {Asirophys. J., 1923, 57, 222 — 233), — Pole effects, pressure 
shifts, and wave-lengths for the stronger lines of manganese between 
X 4470 and X 6021 have been measured. The evidence indicates a 
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oojrespondence between unsymmetrical broadening of the linea 
under pressure and pole effect. The use of a carbon pole bored 
and filled with manganese dioxide or of manganese poles gave 
moderate pole effects which were practically absent when manganese 
chloride was used. The wave-lengths of forty-one lines have been 
measured with an estimated accuracy of 0-002 A., and tabulated. 

A. A. E. 

*^6 Intensity of Rontgen Spectral Lines Excited by High 
VoitE^es. Gttstav Kettaiann (Z. Physik, 1923, 18, 359—371)..— 
A method for determining photographically the intensities of 
Rontgen spectral lines is described, and measurements of the relative 
intensities of lines, excited at various voltages, in the Z-series of 
chromium, copper, and silver, and in the L-series of lanthanum and 
lead, are detailed. At high voltages, the intensities of the lines 
attain a maximum value, owing to absorption of the rays by the 
anti- cathode. When absorption of the rays by the anti- cathode 
is very small, the respective intensities of the lines increase pro- 
portionally to the square of the voltage. The results are found to 
be in agreement with the theory proposed by Davis (Physical Rev., 
1918, 11, 433), J. S. G. T. 

Spectra of Isotopes. A. L. NaIiayan 1923, 112, 

651). — The structure of the tin lines 5631 and 4524 was carefully 
examined with a Lummer plate. Even when the pressure was of 
the order of 1 mm., both lines were simple in structure, the latter 
being especially sharp. McLennan ’s view (A., 1922, ii, 541, 728) 
that the spectral displacement for isotopes should be given by the 
atomic number multiplied by the displacement calculated on 
Bohr's theory, requiring in this case a difference for isotopes 116 
and 124 of 0-07614, is therefore not supported. A. A. E. 

The Optical Spectrum of Hafnium. H. M. Haksek and 
S. Werner (Nature, 1923, 112, 618— 619).— Both the arc and the 
spark spectra of hafnium have been investigated, using a prepara- 
tion of hafnium containing (according to A-ray analysis) not more 
than about 1% of zirconium. The previous results (this vol., ii, 
200) in the case of the arc spectrum have been confirmed and 
extended. Comparison of the results with those of Bardet (this 
vol,, ii, 449) appears to indicate that the hafnium spectrum, like 
that of zirconium, differs according to the conditions of excitation. 
The wave-lengths between X 2497*0 and 3505*2 and the intensities 
are tabulated. A. A. E. 

X-Ray Spectra of Hafnium and Thulium. D. Coster (Pkil. 
Mag., 1923, [vi], 46, 956 — 963). — Particulars are given of physical 
methods employed in the discovery and investigation of the proper- 
ties of the element of atomic number 72, The following wave- 
lengths (measured in A-units) have been determined in the L-series 
of the emission spectrum of hafnium : 1777-4, 1577-04, 1566-07, 
1519-7, 1389-3, 1371-1, 1349-7, 1323-5, 1303-5, 1212-1, 1176-5, 1141-3, 
1135-6, 1100*1. The estimated error is in all cases less than 0-4 
A^-unit. In addition, the following lines in the L-series of the 
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Ah^orptipn spectrum of hafnium were deter^niped : 1007 » 

1293*0, isod the following lines in the Jlf-series : 7521, 72$6. V|d|wp 
of the wave-lengths in the i-series (rf the spectrum of the 
of atomic number 69 (thulium) have been determined as fc^ws : 
195M, 1733‘9, 1722-8, 1692-3, 1541-2, 1526-8, 1511-5, 1502-3, 
1460-2, 1352-3, 1312-7, 1271-2, 1265-3, 1226-4 Z-unita, The 
author discusses the identification of two Z-ray lines found by 
Dauvilher in the spectrum of a preparation of ra^-eaxth metals 
and ascribed to- celtium, the presence of which was suspected by 
Urbain (A., 1922, ii, 463). J. S. G. T. 

Critical Potentials of the Thorium M~^v\es linos. F. A. 

Ross {Physical Eev., 1923, [u], 22, 221— 225).— The jSnes, « to f, <rf 
Stenstrom, and a new line, fg, of wave-length 2-85 A., we^ (^^j^^ed. 
The critical potentials were found to agree with the predicted values. 

A.A.E. 

Trithiocarbonic Acid and Perthiocarbonic Acid. H. von 
Halban, a. Mackert, and W. Ott {Z. EleJctrochem., 1923, 29, 445— 
467). — The absorption spectra of solutions of trithiocarbonic acid 
(HoCSg) and its ethyl ester have been obtained for solutions in 
chferoform, ethyl alcohol, light petroleum, ether, and toluene, and 
that of the barium salt in w§ter. Similar measurements h^-ve been 
made with solutions of perthiocarbonic acid (HJCS 4 ) ^ chloroform, 
toluene, and light petroleum, and the sodium salt has been measured 
in aqueous solution. Very large diff erences are found between the 
spectra of the acids and those of the salts. These differences are 
shown by changes in the colbur, which are similar to those observed 
with indicators. The actual existence of the free acid is amply 
proved by the similarity of the absorption spectrum of a solution 
of the sodium salt with that obtained for a solution prepare by 
shaking an organic solution of the acid with sodium hydroride. 
The absorption curves of the acids in various solvents differ relatively 
little from one another, and in no case are they similar to those of 
the salts. The curve for the ester is similar to that of the acid, 
but shows a considerable displacement, and in no case can the curve 
for the acid be made up from the curves for the salt and ester. The 
absorption spectra of ethyl- thiocarbonic acid in organic solvents 
and its potassium salt in water and alcohol solution have also been 
obtained. In this case also, a marked optical effect is observed on 
the formation of the salt. The introduction of the first and second 
ethyl groups into the trithiocarbonic acid molecule produces similar 
displacements of the absorption spectrum. p-Chloro- and p-bromo- 
benzyl-trithiocarbonic acids have been prepared. These substances 
are solid and fairly stable. The absorption spectra of the chlorobcnzyl 
acid and of its potassium salt have been obtained and show tbe same 
differences as those found in the case of the ethyl acid and its 
potassium salt. The chlorobenzyl acid has a normal molecular weight 
m benzene solution. The velocity of decomposition of trithio- 
carbonic acid, perthiocarbonic acid, ethyl-trithiocarbonic acid, and 
p-chlorohenzyl- trithiocarbonic acid has been determined in several 
organic solvents, and it is shown that the inffucnce of the solvent 
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on the decomposition is generally the same as in the case'of the 
xanthic acids (A., 1913, h, 312 ; 1918, ii, 222). The behaviour of 
Ike ;p*ohloro- and p-bromo-benzyl acids towards the diazo-^iters 
depends on the solvent in a way which is entirely different from that 
found by Hantzsch for oxygen acids (this vol., ii, 475). J. P. S. 

Ck>lour of Inorganic Compounds. W. Bn/rz {Z. anorg. 
Chem., 1923, 127, 169 — -186, 372 ; cf. Meisenheimer, A., 1921, ii, 364). 
— An attempt to provide a theory of the colour and constitution 
of inofpnic compounds. Unsaturation is shown to be the chief 
factor m determining such colour. “ Mixed ” compounds formed 
by the union of compounds of elements in different states of oxidation 
show a deeper colour than either of the parent compounds, whether 
the components contain the same element or not. Thus AuCl is 
bright yellow, and AuClg is orange, whilst AU 2 CI 4 is nearly black. 
Siinilarly, ZnO and AI 2 O 3 are both colourless, but ZnOjAl^Oj is 
violet. Magnetic power is also associated with colour — iron, 
cobalt, nickel, manganese, vanadium, copper, and chromium are 
all chromophores. Again, both “ sub- ” and “ super- ” compounds 
are colours, and may be regarded as unsaturated. In the case 
of substances which contain elements of variable valency, it is 
found that the colour deepens as the valency decreases, if the 
normal valency is the highest, and convfersely. Dissociation deepens 
colour because it increases unsaturation; and, in general, the 
stronger the linking between elements, the less the colour of the 
resulting compound. H. H, 

Determination of Coefficients of Absorption. H. A. C. 
Bbniee van deb Gon (Arch, NeerlaTtd., 1923, 7, 140 — 155). — 
Employing a thermopile and galvanometer to indicate the respective 
intensities of the incident and transmitted radiation, the author 
has determined the coefficients of absorption, at about 20 °, of 
aqueous solutions of cupric chloride containing from 0*310 to 4*50 
g.-mols. per litre, and of aqueous solutions of copper sulphate con- 
taining, respectively, 0*190 and M5 g.-mols. per litre, for radiation 
of wave-length from 41 1 /ifi to 810 The results indicate that in 
the case of the solutions of copper sulphate, Beer’s law is approxi- 
mately obeyed in the case of radiation of wave-length greater than 
550/J./4. A like result holds in the case of the solutions of cupric 
chloride for wave-lengths in the neighbourhood of 565 /t/x, In this 
r^on, the respective absorption curves, drawn by plotting the 
logarithm of the respective coefficients of absorption as ordinates 
against Uie corresponding wave-lengths as abscissse, are coincident, 
whilst for radiation of greater wave-lengths, the curves differ only 
slightly. Absorption in these eases ia attributable to the coppar 
contained in the solutions. Each curve exhibits a well-marked 
minimtim at a point corresponding with a shorter wave-length than 
that referred to. J. S. G. T. 

Colour and Chemical Constitution. XVIII. Colourless 
Substances in Sulphuric Acid (Halochromy). James Mom 
(Trans. Ray, Sot, 8, Africa, 1923, 11, 91—93 ; cf. this vol, ii, 108). — 
A method has been (fiscovered for predicting the colour produced 

29* 
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when certain colourless substances are dissolved in concentrated 
sulphuric acid (halochromy). The laws are apparently simpler 
than for aqueous solution, a single set of colour factors applying 
to all substances. The absorption is generally above X 360. The 
absorption can be calculated from that of a parent substance 
(p-hydroxybenzyl alcohol) by multiplying by colour factors depend- 
ing on the difference of the compound from the parent substance. 
The absorption of p -hydroxy benzyl alcohol is X 488. The substitu- 
tion factors are : phenyl for hydrogen 0-96 ; phthalein or CgH^'COgH 
for hydrogen, I -01; hydroxyphenyl for hydrogen, 1-02; hydroxy, 
phenyl for phenyl, 1’06; bridge oxygen, 0-87; hapton oxidation, 
e.g., benzhydrol to benzophenone, 0*89 or 0’70. E. H, R. 

The Colour of Monocyclic Substances Calculated by Assign- 
ing an Absorption Band to Bach Possible Tautomeric Form. 
Jambs Moia (1., 1923, 123, 2792—2803.) 

The Absorption Spectrum of Chloroform in the Near 
Ultra-red. J. W. Ellis {Physical Rev,, 1922, 19, 546). —Five 
distinct bands were observed with maxima at 1*140 1*385/*, 1*660 /x, 

1*835 /t, and 2*425 /*, the percentage of absorption being, respectively, 
10, 16, 56, 35, and 88. The error may be ±100 A. A. A. E, 

The Ultra-violet Absorption of Anthracene and Benzene. 
J. M. Hyatt [Physical Rev.y 1922, 19, 391 — 393 ; cf. Howe, ibid., 
1916, 8). — For a solution of anthracene in ethyl alcohol, fourteen 
bands having frequency numbers 2650, 2700, 2800, 2840, 2945, 
2990, 3095, 3130, 3240, 3410, 3540, 3688, 3975, and 4115, respec- 
tively, were observed. The numbers fall into two series with mean 
frequency intervals of 147 and 142, respectively. For a solution 
of benzene in ethyl alcohol, ten bands were observed, as follows : 
3720, 3780, 3830, 3920, 4015, 4120, 4210, 4295, 4365, 4465. A. A. E. 

Radiochemistry and Fluorescence. Jean Perrin {Com^. 
rmd,, 1923, 177, 665 — 666; cf. this vol., ii, 714), — ^The thermal 
coefl&cient of the disappearance of new-methylene-blue in glycerol 
solution, in absence of air and under the iniluence of light, is 1*6 for 
temperatures between 19® and 81®, giving 9x10^^ for the frequency 
of the infra-red rays which produce critical glycerol molecules. 
With constant illumination, for concentrations below 5%, the 
disappearance obeys the law of mass action at the above tempera- 
tures. That is, the concentration of critical mols. of dye is always 
proportional to the concentration of unactivated dye. New- 
methylene-blue disappears 1,200 times as rapidly as fluorescent- 
blue, the thermal coefficients, however, being the same. The 
second blue therefore reacts with the same kind of critical glycerol 
molecules, produced either by absorption of infra-red radiation 
or by equivalent intermolecular shocks. A previous deduction, 
that the direct action of a critical molecule (produced using external 
radiation) on a non-critical molecule should be unaffected by 
variations of temperature, is now proved for uranine and eosin 
(sodium salt), the disappearance-velocities of which are unaffected 
by temperature elevations of 60® and 90®, respectively. E. E. T. 
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The Luminescence of Solidifyiz^ Antimony. E. Kabreb 
{Physical Mev., 1922, 19, 437 — 438). — When heated at a temperature 
above its melting point, antimony becomes bright red ; on cooling, 
the brightness decreases with the temperature until solidification 
commences, when a sudden increase in brightness occurs, accom- 
panied by an increase in temperature. Moreover, the brightness 
after the flash appeal^ greater for a given temperature than the 
brightness at the same temperature before the flash. It thus 
appears to be a case of crystal-luminescence; the phenomenon is 
not due to oxidation of the antimony, since it takes place in hydrogen 
or in a vacuum. A. A. E. 

Determinations of Structure in Conformity with the 
Electron Theory. C. J. Enklaar (i?ec. trav. chim,, 1923, 42, 
1000 — 1016). — The author treats refractive dispersion from the 
point of view of valency electrons and consider that every atom 
in a saturated open-chain compound has the same number of 
dispersion electrons as it has valencies. Satisfactory agreement is 
found in many cases quoted. In benzenoid compounds, however, 
he finds that each carbon atom possesses twelve, instead of four, 
dispersion electrons, if it occurs in the nucleus, and, further, that 
the same is true of xmsaturated carbon atoms in open-chain com- 
pounds. Determinations of the refractive dispersion of cyanogen 
lead to the adoption of the formula N:C*C:N for this compound. 
The theory is also applied to the determination of the structure 
of 1 : 3 : 5-trienes. H. H. 

Mutarotation. II. C. N. Ruber [Bet,, 1923, 56, [R], 2185 — 
2194). — In continuation of previous work (A., 1922, ii, 807), it is 
shown that the change in refractive index of aqueous solutions of 
dextrose when preserved takes place exactly parallel to the alteration 
in specific rotation and in accordance with the equation for a um- 
molecular reaction. The velocity constant and the half period 
is the same as that deduced from measurement of specific rotation 
or change in volume of the solution, and the three phenomena are 
therefore attributable to the same cause. 

The equilibrium between a -glucose, p-glucose, and glucose hydrate 
in aqueous solution has been fuUy examined; solutions of any 
modification containing 10% of anhydrous substance are identical 
after twenty-four hours as judged by density (iff 1*037881), specific 
rotation ([aj^+52*l°), or refractive index (u]? 1*34778). If 
a- and p-glucose are actually in equilibrium in solution, it follows 
that the opposite physical changes must be observed on solution 
of the two varieties. Thm has been shown previously to be the 
case with the specific rotation, and is now found to be true for 
density, index of refraction, and heat of reaction. The actual 
establishment of an equilibrium is more firmly established by the 
observation that the half period of ot-glucose is the same as that of 
p-glucose as determined by diiatometric, refractive, or polarimetric 
methods. Further, it is found that a solution of a-glucose (3*61 g.), 
and p-glucose (6*39 g.) in water (90 g.) does not change in density, 
refractive index, or specific rotation when preserved. 

29*— 2 
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CHucose hydrate has frequently been considered to be an ortho* 
form of the true aldehyde, and not a hydrate in the usual sense. 
Trey’s observation that solutions of glucose hydrate undergo con- 
traction when preserved appears, however, to be erroneous, since 
a dilation tak^ place which is of the same magnitude as that 
observed with anhydrous glucose. Examination by the three 
methods has failed to disclose any difference between solutions 
of glucose and the hydrate which contain the same amount of 
anhydrous material and are of the same age. The author therefore 
draws the conclusion that there is no evidence of the existence of an 
appreciable amount of glucose hydrate or the ortho- form of glucose 
in aqueous solution, although the possibility is not excluded that it 
may be present in an amount too small to be detected by the physical 
methods employed, as is indicated by the behaviour of the solutions 
towards hydroxylamine and phenylhydrazine. 

The opinion has been frequently expressed that mutarotation 
is impossible in the absence of a solvent. It is shown, however, 
that if dehydrated a-glucose is melted and cooled rapidly to the 
atmospheric temperature it has then an initial specific rotation of 
about 50* in water ; the same result ia observed when P-glucose is 
employed. Apparently, therefore, the fused masses are identical 
and consist (mainly) of an equilibrium mixture of the a- and p-forms. 
This is supported by the observation that the seeding of the under- 
cooled melt with a- or p-glucose induces the complete crystallisation 
of it as the a- or p-form, respectively, whereas a mixture of the two 
varieties is formed when a mixed se^ is used. 

Mutarotation, therefore, may be induced by melting an optically 
active substance, by bringing such a substance into solution, or by 
alteration in the concentration or temperature of the solution of the 
substance. H. W. 

Magnetic and Natural Rotatory Dispersion in Absorbing 
Media. E, 0. Hxjlbest {Physical Rev,, 1923, 22, ISO—IS?).— 
By a consideration of absorption of the radiation in a transparent 
medium, more complete formulae for rotatory dispersion than those 
hitherto put forward have been derived. Certain approximations 
have been made, and simplified formulae obtained wHch give the 
rotation for wave-lengths sufficiently removed from the critical 
wave-length, provided the refractive index and extinction coefficient 
conform to the Lorentz dispersion equations with one resonance 
frequency. In the case of carbon disulphide and 1-bromonaphtha- 
lene, the equation of magnetic rotation in isotropic media agrees 
closely with the experimental results. A. A, E. 

Action of Red and Izifra-red Radiations on Photo-luminescent 
Substances. Maurice Curie (J. Okin, Phys., 1923, 20, 292— 
307). — The action of red and infra-red radiation on photo-lumines- 
cent substances has been investigated in the case of zinc sulphide 
and calcium sulphide. In the case of zinc sulphide, it is shown that a 
black spot is formed on a background of brilliant luminescence at 
the pomt where the infra-red rays are concentrated. This fact 
indicates that these rays not only excite luminescence, but also 
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destroy it. When the sulphide is removed from the rays, a very 
hwUiant luminescence is seen at one spot followed by a very dart 
band. This rehdorcement of the luminescence varies in intensity 
and in the time of its duration with the nature of the phosphorescent 
substance. With zinc sulphide containing copper, the colour is 
green, and jt is maintained for a much shorter time than with zinc 
sulphide containing manganese, in which case the colour is yellow. 
There are no resonance phenomena observable in the present 
experiments. J. F, S. 

Daikenlng of Zinc Sulphide by Light. Abthub Schleedb 
{with M. Herteb and W. Kordatzki] {Z, physikd. Chem., 1923, 
106 , 386—398) . — Zinc sulphide prepared in various ways has been 
examined in connexion with its darkening under the influence of 
light. It is shown that precipitated and non-ignited zinc sulphide 
does not darken under any conditions of illumination. Igirited 
.zinc sulphide which is free from materials with which it has been 
heated, shows a sensitiveness towards light from a quarts mercury 
lamp when the temperature of ignition is so high that measur- 
able quantities of wurzite are formed. The zinc blende form of 
zinc sulphide is not affected by ultra-violet light from a mercury 
lamp. Hie presence of small quantities of heavy metals makes no 
change in the action of light in these cases. Ci^tallised zinc sul- 
phide containing halogen compounds is sensitive to the long wave- 
length ultra-violet light, and the presence of small quantiti^ of 
heavy metals intensifies the action. The sensitiveness of halogen 
containing zinc sulphide can be removed by washing the material, 
so far as the long wave-length ultra-violet light is concerned, but 
this has no effect on short wave-length ultra-violet light effect or 
on the phosphorescence. Sensitiveness to long wave-length ultra- 
violet light is apparently induced by fusing zinc sulphide (wurzite) 
with a halogen salt. J. F. S. 

Temperature Ckiefficieiat of Photochemical Beaction Hate. 

Richard C. Tolmax [J.Amer. Chem. Soc., 1923, 45, 2285 — 2296), 
—A theoretical paper in which, on the basis of the quantum hypo- 
thesis, a simple equation for the temperature coefficient of photo- 
chemical reaction velocities has been derived. The equation agrees 
with that previously obtained (A., 1921, ii, 99) by the author 
using the methods of statistical mechanic. The existing data on 
temperature coefficients of photochemical reactions have been 
successfully interpreted with the help of the equation. It has 
been shown that Plotnikov’s division of photochemical temperature 
coefficients into three distinct classes is apparently not tenable. 
An equation for change in temperature coefficient with frequency 
has b^n derived and used successfully in interpreting existing 
data. The causes of apparent deviations from Einstein’s law of 
photochemical equivalence have been discussed. J. F. S. 

Theory of Hadiation Transformation. II. Photochemical 
Chlorine Reaction. Fritz Wrigert (Z. physikal Chem., 1923, 
106 , 407 — 432; cf. this vol., ii, 3). — A theoretical paper in which 
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as an example of a photochemical chlorine reaction the decom- 
position of ozone in the presence of illuminated chlorine is dis- 
cussed. The facts, that the velocity of the reaction is independent 
of the ozone concentration and that, according to Bodenstein and 
Bonhoeffer {Z. Physik, 1923, 13, 94), it takes place in accordance 
with the quanta oi light energy absorbed by the chlorine, show that 
an upper limit of the concentration of ozone exists at which the 
whole of the light energy absorbed by the chlorine is converted 
into chemical energy. The same case is found in the sensitisation 
of the hydrogen dissociation for the resonance lines of mercury 
by dilute mercury vapour. In this case, with a limiting pressure 
of hydrogen, practically the whole of the absorbed resonance energy 
is converted into chemical energy. The limiting pressures of the 
reacting molecular species, ozone 0'5 mm. and hydrogen 10 mm. 
of mercury, and their relationship to the pressure of the sensitising 
molecules (chlorine I atm., mercury 0-009 mm.) are widely different. 
The quantity relationship in the case of the chlorine-ozone 
reaction is 1-3 X 10"®, and' for the hydrogen-mercury reaction 
1-1 X 10®. If, on the other hand, the number of molecules is 
calculated in layers which produce the same amount of weakening 
of the radiation, they will be found to be the same in the two 
reactions. It is therefore likely that in both processes the initial 
stage is the same. The hypothesis is advanced that the radiation 
absorbed by the excited molecules is at first re-emitted as resonance 
radiation in the normal manner, and that this absorption and emis- 
sion process is repeated so often that at last the absorption leads, 
in a binary absorption system, to an internal photoelectric effect, 
whereon a chemical process or a translatory displacement of the 
particles follows. Whereas the resonance radiation with mercury, 
on account of the extremely strong absorption of the mercury vapour 
for the exciting resonance Line, is easily observed, this can scarcely 
be expected in the case of chlorine with its hundred million times 
smaller absorption constant. But there are indirect reasons for the 
non -thermal absorption of pure chlorine. The thermal increase in 
volume during radiation is only to be observed in the presence of 
moisture or other impurities. According to this view, the trans- 
formation of absorbed energy to the chemical reacting system does 
not occur simultaneously with the absorption of the radiation ; the 
process requires, on account of the repeated absorption and emis- 
sion of a once absorbed energy quantum, a definite time before it is 
completed. The energy quantum remains, in a sense, in the reacting 
system until it is entirely used up. The measurement of such short 
retardations can be carried out by the new Weigert and Kellermann 
method (A,, 1922, ii, 808). The application of this method to the 
photochemical chlorine-hydrogen reaction has shown a retardation 
of about 1/100 sec. It is, however, not certain that this measured 
delay is due to the above effect, since the yield in this reaction is 
much larger than Einstein’s law demands. The delay can also be 
explained by assuming a long ' chain of reactions. Many such 
mechanisms have been put forward which are discussed. A special 
photoelectric effect is assumed, which may represent the primary 
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proceffi by which the chlorine-hydrogen reaction ia started. This 
assumption does away with the necessity of assuming excited 
chlorine molecules ana a splitting of the molecules into atoms. 
It may be concluded that ozone will be decomposed by long wave- 
length ultra-violet radiation in the absence of any other su&tance, 
and that perhaps the radiation absorbed by the chlorine falls in 
the ozone absorption band and that during the repeated absorption 
and re-emission it is used up in this weak absorption region. 

J. F. S. 

The Photochemical Reactivity of Ozone in presence of 
Other Gases. I. Robert Owen Grutith and William James 
Shutt (T., 1923, 123, 2752—2767). 

The Photochemical Reactivity of Ozone in presence of 
Other Gases. 11. Robert Owen GRiprrrH and Jane Mac- 
WiLLiB (T., 1923, 123, 2767—2774). 

Decomposition of Ammonia by Ultra-violet Rays, and the 
Law of Photochemical Equivalence. W. Kuhn {Compt. rend., 
1923, 177, 956 — 957). — The decomposition of ammonia, prepared 
by heating its silver chloride derivative, has been studied in quartz 
vessels, monochromatic light of known wave-length (from 2025 — 
2140) being used as the source of energy. (In complete light, the 
decomposition proceeds to completion, at a speed proportional to 
the energy absorbed. Aqueous solutions of the gas undergo no 
decomposition under similar conditions.) The number of quanta 
absorbed by 1 mol. of ammonia, undergoing decomposition, varies 
from 2 — 2*6, and is independent of the pressure (9C0 — 5 mm.). 
For temperatures of 10 — 20®, the speed of decomposition is indepen- 
dent of and, generally, this speed is not affected by the size of the 
quartz surfaces (whereas the thermal dissociation is accelerated by 
quartz surfaces). The speed of decomposition is also unaffected 
by the addition of metallic sodium, and is therefore independent 
of the action of minute traces of water. With monochromatic 
light of A. = 2063, the number of quanta necessary to decompose 
1 mol. of ammonia is 3-4, or as many as 10 if the monochromatis- 
ation is very perfect. From the heats of dissociation for Ng = 
N q. N{- 140,000 cal.), = H + H(- 84,000 cal.), and NH, = 
O'SNg + 1 - 5 H 2 (— 11,000 cal), whence = N + R 2 + H— 

123,000 cal, and NH 3 = + — 207,000 cal, it follows 

that a quantum kv for the ray 2063 corresponds with 128,000 cal per 
g.-raol The energy furnished by the absorption of a quantum suffices 
for the first, but not for the second change. On these lines may be 
explained the facts that several quanta arc required to decompose 
1 mol of ammonia, and that the speed of decomposition depends on 
the perfectness of monochromatisation of the ultra-violet radiation. 

E. E. T. 

The Photochemical Decomposition of Silver Bromide. II. 

Robert Schwarz and Heinrich Stock {Z. anorg. GAem., 1923, 
129 , 41 — 54; cf. A., 1921, ii, 614). — Attempts were made to find 
the relationship between the age and the photochemical decom- 
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position of silver bromide, using tbe mercury lamp as a eouioe of 
light. Very irregular curves were obtained, Imwever, the inegulari- 
being ascrib^ to (1) moisture, the loss of which decreased the 
rate of separation of bromine, and (2) grain size, which increased 
with age. Colloidal sols act as catdyste ; silica is a positive and 
platinum, zirconium hydroxide, stannic acid, and gelatin n^ative 
catal^ts. W, T. 

Th« Formation of Organic Compotmds from Inorganic 
by the Influence of Light. Oskab Baodisch (iS^ctence, 1923, 
67, 451 — 456).— The observation that cholera bacilli raj^y reduce 
nitrates to nitrites, the velocity of the reaction bemg depe®d«it 
on the bacterial iron content, led to a study of the catalytic effect 
of iron in the reduction of nitrates and nitrites. Dextrose in alka- 
line solution reduces nitrites, but not nitrates, and then only in the 
presence of traces of iron. Ferrous hydrogen carbonate or hydroxide 
does not reduce alkali nitrates even at 100® in the absence of 
oxygen ; the presence of oxygen, however, causes immediate reduc- 
tion to nitrite, and there is a direct relation between the amount 
of oxygen dissolved in the water and the amount of nitrite formed. 
This “ fertilisation process involves the juoduction of a peroxidic 
iron compound, nitrite, and the reactive intermediate substance 
potassium nitrosyl, KNO. The latter substance reacts with alde- 
hydes with the formation of hydroxamic acids, 0H‘CRIN*0H. It 
is considered that' the magnetic properties of the peroxide are in 
direct relation to its great chemical activity. The action of potass*’ 
ium pentacyanoperoxofeiTOate, K3[Fe02(NC)5] in behaving as an 
oxygen carrier and activator is likened to a simple type of respiration. 
Whilst light of long wave-length brings about the formation of an 
alkaline aquo-base from potassium ferrocyanide solution, the 
reduction of alkali nitrates is effected only by light of short wave- 
length. In summer sunlight, alkali nitrates can be reduced to 
nitrite in a short time if small quantities of complex salts, e.g., 
potassium ferrocyanide, are present. Formaldoxime and formalde- 
hyde in sunlight form cyclic nitrogen compounds which contain 
pyridine and pyrrole rings and give the typical alkaloidal reactions. 
An aqueous solution of acetaldoxime and formaldehyde when 
exp(»ed to sunlight gives a thick, dark brown syrup which has not 
been investigated. Nitromethane also unites with formaldehyde 
under the influence of light, or in weakly alkaline solution, iso- 
nitrobutylglycerol being formed intermediately. The author’s 
observations of the formation of formhydroxamic acid, methyl- 
amine, alkaloids, and a-amino-acids have been confirmed and 
extended by Baly. Illumination of alkali nitrates with daylight 
in the presence of formaldehyde yields gases agreeing qualitatively 
with those formed by soil bacteria, and (in the presence of iron salts) 
formhydroxamic acid and formaldoxime. It is thought possible 
that many soil bacteria and also green leaves utilise nitrous oxide 
from the air for nitrogen nutri&n. Although at considerable 
altitudes, or by the influence of silent electric discharges, carbon 
dioxide can be reduced to formaldehyde, which may then react 
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Tndtli nitrous oxide from atmosplieric nitrogen and oxygen to yield 
fonnJiydroxamic acid, it is not thought possible that the reduction 
can he effected by sunhght at sea level without the aid of 
chlOTophyll. A. A. E. 

Halation between the Energies ot Alpha-particles and the 
Atomic Numbers of the Elements. L. Myssowsky ( Z . Phj / sik , 
1923, 18, 304 — 306). — It is. shown that the great majority of the 
radioactive elements can be arranged on four parallel and equi- 
distant straight lines, drawn so that absciss® represent atomic 
numbers, aim ordinates the respective kinetic energies of the 
a-particles emitted from the elements. The position of thorium is 
uncertain. lliorium’(7, actinium-C', uranium-II, and radium-C do 
not lie on the straight lines, and it is pointed out that at these 
elements the radioactive series branch. J, S. G. T. 

CathodsH^y Furnace. Hans Gerdibn and Hans Ribooer 
[ Wm . VerOffentl . Siemens-Konzerrij 1923, 3, 226 — ^230). — A 
cathode-ray furnace, employing an exhausted spherical glass flask 
of diameter up to 50 cm., silvered externally or surrounded by 
acidified water, and provided with a cylindrical neck is described. 
Cathode rays emitted normally from the external electrode described 
impinge radially on the material to be heated, supported at the 
centre of the sphere on a rod passing axially through the neck of 
the flask. The use of an extemaL electrode permits the furnace 
being operated with high-tension high-frequency current. 

J. S. G. T. 

Cathodoluminescence of Heated Alumina. D. T. Wilber 
{Physkal i2ev., 1922, 20, 101). — Ordinal powdered alumina, built 
up into a fritted cone, when freshly pre^red shows coloured bands 
under cathode rays. The component ruby, green, blue, and orange 
bands appear in areas within restricted temperature limits. The 
ruby bands are due to the presence of minute traces of chromium. 
A mixture of alumina and magnesia in molecular proportions with 
1% of manganese gave a brilliant green band ; alumina and lime 
with manganese as active metal gave a broad band in the yellow 
and green. Alumina and lime with copper gave a band in the blue. 

A. A. E. 

The Excitation of Characteristic X-Rays from certain 
Metals. Frank Horton, Ursula Andrewes, and Ann Catherine 
Davies {Phil. Mag., 1923, [vi], 46, 721 — 741). — The authors have 
investigated the voltages connected with some of the longer wave- 
length X-ray absorption limits in the case of the elements aluminium, 
iron, nickel, copper, and zinc, employing for this purpose the excit- 
ation potential method (cf. Kurth, A., 1922, ii, 410). The following 
respective critical values of the potential (expressed in volts) were 
determined : aluminium, 42, 66, and 107 ; iron, 73 and 166 ; nickel, 
104andl78; copper, 112 and 193; zinc, 119 and 200. Bye^Tajiola- 
ting the Moseley cuiwes for the various absorption limi ts to low 
atomic numbers, it was found that the lower and higher values 
determined in the cas^ of the metals iron, nickel, copper, and zinc 
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were respectively associated with ™ and levels. The 
changes in the slopes of the and JT*- “ curves in passing 
through the observed points support the view that a change in the 
constitution of the M electronic group occurs during the passage 
from one of these elements to another. Likewise, the results 
indicate that the development of the second M sub-group from four 
electrons to six electrons does not commence before the element 
cobalt (atomic number 27), and that the similar development of the 
first M sub-group commences at a lower value of the atomic 
number. By similar extrapolation of the Moseley curves for the 
L absorption, it was found that the critical potentials 66 volts and 
107 volts found in the case of aluminium are respectively associated 
with the ^ and L* levels. From analogy with the anomalous 
K absorption limits found by Fricke for titanium, vanadium, and 
chromium (A., 1921, ii, 6), it is probable that the value, 42 volts, 
found for aluminium is associated with the displacement of an 
electron from the second L sub-group to the first M sub-group. 

J. S, G. T. 

Luminescence Produced by Rontgen Rays. A. Jaubsrt 
DE Beai^jeu {J. Phys, Radium, 1923, 4, 257—267), — Particulars 
are given of the principal wave -lengths and relative intensities of 
the fluorescence excited in various solid solutions of the rare earths, 
and in a large number of organic solid substances, by the incidence 
of Rontgen rays. Amongst the latter substances, aromatic com- 
pounds exhibit the phenomenon most markedly, and it is suggested 
that, in these cases, fluorescence is attributable to the pr^ence of 
the benzene ring, J. S. G. T. 

The Secondary Corpuscular Rays produced by Homo- 
geneous X-Rays. H. Robinson {Proc, Roy, Soc.y 1923, [A], 
104, 455 — 479). — In continuation of previous work (A., 1914, ii, 
696), the author has investigated the “ line spectra ” of the 
secondary corpuscular radiation emitted from targets of bismuth, 
lead, gold, tungsten (metal and WOg), barium (BaCOg), iodine 
(Lil and Agl), tin, silver (metal and Agl), molybdenum, strontium 
(SrCOg), copper, and various light atoms, including calcium, potass- 
ium, sulphur, magnesium, sodium, and oxygen, by the incidence 
of X-rays corresponding with the copper Ka.^ radiation. The 
various measurements are considered to be correct to within 1 part 
in 1000 parts. In general, the respective values of the enei^ levels 
of the emitted radiations agree very closely with those tabulated 
by Bohr and Coster. The apparatus enabled the three limits of 
i -radiation to be determined as far down as strontium (38)., Five 
M rings were identified in the case of bismuth (83) and tungsten 
(74). The A-rings of bismuth were likewise identified. In the case 
of the heavier elements (barium to molybdenum), the level is 
the most effective in the emission of secondary electrons and 
the least effective, in agreement with deductions from X-ray data. 
With decreasing strength of binding, the differences between the 
effects of the different rings become appreciably less pronounced. 
In the case of strontium, the three L lines are of approximately 
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equal intensity, whilst with copper is just perceptibly the 
strongest line. The M and N levels likewise show a similar changing 
over of high intensity from the “ softer ” to the “ harder ” sub- 
groups. J. S. G. T. 

Long-range Particles from Radinm-active Deposit. Ger- 
hard Kirsch and Hans Petteesson {Nature, 1923, 112, 687).— 
A reply to Bates and Rogers (this voL, ii, 720). The difference in 
brightness between the scintillations from a-particles and those 
from hydrogen particles, viewed under identical conditions, is so 
conspicuous that no mistake is possible. A small number of scintill- 
ations of the a-type was generally observed in addition to the 
much fainter hydrogen scintillations, especially at the lowest values 
of absorption. These particles are for the time being assumed 
to be identical with those found by Rutherford (A., 1919, ii, 258) 
to be expelled from oxygen. The former view, that the particles 
are hydrogen particles expelled by artificial disintegration of the 
glucinum, magnesium, silicon (and probably also lithium) atoms 
■ is upheld. A. A. E. 

The Relative Activities of Radioactive Substances in an 
Unchanged Primary Uranium Mineral. W. P. Wideowson 
and A. S. Rtjssell {Phil May., 1923, [vil, 46, 915— 929).*-The 
work of Boltwood (A., 1908, ii, 454) on the relative activities of 
the radioactive constituents of an unchanged primary uranium 
mineral (pitchblende) has been carefully repeated. Tlie results 
obtained agree with those previously obtained, indicating the low- 
ness of the relative activity of the mineral to that of its uranium 
content, but disagree therewith as regards the relative activities 
of polonium, ionium, radium, and uranium. The values found for 
these agree closely with those deduced theoretically. The ratio of 
the activity of the actinium series to that of the radium scries is 
found to be 0*29, in agreement with the result obtained by Hahn 
and Meitner (A., 1920, ii, 148). J. S. G. T. 

The Relative Deposition of Radium and Barium Salts 
as a Function of Temperature and Acidity. W. B. Pietenpol 
{Pkyaical Mev., 1922, 20, 199).- — It is found that the first crj’stals 
formed in a radium-barium solution contain a larger percentage 
of radium than succeeding crystals. The efficiency and rapidity 
of the separation by fractional ciy'stallisalion may' be increased by 
separating the liquor from the crystals at a point above room 
temperature. With rapid cooling, a smaller percentage of radium 
is ad^rbed than with slow cooling. A. A. E. 

Ionisation and Resonance Phenomena. Charles B. 
Bazzoni (J. Franklin Inst., 1923, 196, 627 — 651). — Bohr's theory 
of atomic stmeture and the mechanism of radiation are briefly 
reviewed, and experimental determinations of resonance and ionis- 
ation potentials, more especially in the cases of helium and mercury, 
and the excitation of resonance spectra, critically examined in 
relation to the theory. The author concludes that the impact 
potentials of ^helium require further study. J. S. G'. T, 
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The Fundamental Prooesses concerned in the Thermal 
Ionisation of Gases* Bichabd Beckxb {Z. Physikj 1023, 18, 
326—343). — ^The author discusses the fundamental prooesses, viz., 
ionisation due to absorption of radiation, ionisation by electronic 
collisions, and the disappearance of electrons due to combination 
either with or without the emission of radiation, concerned in the 
establishment of equilibrium in a thermally-ionised system, and 
deduces the equilibrium equation relating to the thermal ionisation 
of monatomic and univalent gases by the application of statistical 
mechanics and the quantum theory, J, S. G. T. 

New Evidence regarding the Interpretation of Critical 
Potentials in Qydrogen. P, S. Olmstbad {Pkyfiical Rev., 1922, 
19, 532 — 633). — A relatively small amount of atomic hydrogen is 
produced when a close grid of tungsten wires, introduce close to 
the gauze in an ionisation tube of the Lenard type, is heated to 
incandescence. It is shown that the ionising potential of the 
hydrogen atom is 13*5 volts ; the critical potential of ionisation of 
the molecule, probably without dissociation, is about 11-5 volts, 
and a weaker effect, ascribed to radiation from the atom, at about 
10*2 volts. The strongest effect, dissociation of the molecule and 
ionisation of one of its parts, is put at 16 volte. A. A. E. 

Critical Electron Energies in Hydrc^en. Ebank Horton 
and Ann Catherinb Davies (Phil. Mag., 1923, [vi], 46, 872~-896). 
— In continuation of previous work (A., 1920, ii, 215), the authors 
have made a detailed investigation of the effects of electron collisions 
with hydrogen, in order to determine more exactly the critical 
electron energy values, and to ascertain whether the radiation or 
ionisation occun’ing at a critical stage is of atomic or moleculai 
origin. The results indicate that critical energy values (expressed 
in volte) are associated with respective processes as follows : 10 2, 
H — ^H(excited); 11-9, (excited); 12*6, Hg — ^ H+H 

(excited); 13*5, H ^ H++ electron; 15’9, ^ 

electrott; 22-8, Hg — electron; 26*1, Hg — >- 
electron+H (excited); 29*4, ^ electrons. These 

deductions are in agreement with the interpretation by Olmstead 
(this vol., ii, 367) of the critical values observed at 10*2, 12*6, 13*5, 
and 16*9 volts, but differ in respect of the interpretation of the 
critical energy stage included between 10*2 and 12-6 volte. The 
present authors’ d^uction in this matter is in accord with the value 
of the resonance potential of normal hydrogen (11*8 volte) deduced 
by Mohler, Foote, and Kurth (Physical Rev., 1922, 19, 414) from the 
consideration of inelastic collision curves. The present experiments 
establish the existence of a true molecular radiation as distin^ from 
a radiation produced by electronic -molecular encounters at which 
dissociaHon and atomic excitation occur. They also support 
Pauli’s et^gestion (A., 1922, ii, 703) that the production of positively 
chaiged hydrogen molecules requires energy equivalent to about 
23 vdtta. The spectroscopic results obtained are in general agree- 
mesr^ '^th those of Duffendack (this vol., ii, 373), except for the 
/i^sei^ation of a number of lines of group II of Fulcher’s classification, 
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viz., X> 6910*8, 6931*6, 6938'9, and 6028*2 A,, which were not 
observed by Duffendack at 23 volts. Moreover, a visible continuous 
spectrum of hydrogen can be produced in the absence of the Balmer 
series lines, and it is su^^ted that this raectrum originates owing 
to the formation of molecules (Hg or possibly H 3 ) by the combination 
of neutral. atoms, J. g. Q. T. 

The Lengths of the Free Paths cd Slowoznoving Electrons 
in the Rare Gases. H. Spoebe {Z. Physik, 1923, 18, 249— 
257). — Experiments showing that the respective lengths of mean free 
path of slow-moving electrons in the rare gases, argon, krypton, and 
xenon increase continuously with decreasing velocity of the electrons 
until a velocity corresponding with zero accelerating voltage is 
attained, are described. In the case of krypton at a pressure of 1*2 
mm., maximum values of the mean free paths of electrons r^ulting 
from inelastic collisions occur when the exciting potential has the 
value 8*4 iO *2 or 9* 6^0*2 volts. The corresponding voltages in 
the case of xenon are 8*0 and 8*8 volts. The ionisation potential of 
krypton was found to be between 12 and 13 volts ; that of xenon 
was between 11 and 12 volts, J. S. G. T. 

The Xengths of the Free Paths of Slow-moving Electrons 
in the Vapours of Mercury and Cadmium. R. Minkowski 
{Z. Physikj 1923, 18, 258 — 262). — The author shows that, as in the 
case of the rare gases (see preceding abstract and Ramsauer, A., 

1921, ii, 324), the respective lengths of mean free path of the slowest- 

moving electrons in mercury and cadmium vapours depend, although 
to a considerably less extent, on the velocities of the electrons. In 
the case of mercury vapour, maximum values of the mean free 
paths of electrons resulting from inelastic collisions correspond with 
values of the exciting wtential equal to 4*7, 4*9, 9*8, and 11-6 volts. 
In cadmium vapour, the corresponding values are 3*7, 3-8, 5*4, 7*4, 
and 7*6 volts. Attention is, in this connexion, directs! to the 
occurrence in the case of cadmium vapour, of the exciting voltage 
3*7 volts, correspondng with the series 1*8— 2 ^ 3 , a result hitherto 
observed only in the case of mercury vapour. J. S.»G. T. 

Ionising Potentials of Helium and some Multiatomic Gases. 

C. A. Mackay {Phil Mag., 1923, [vi], 46, 828— 835).— The following 
values (volts) of the ionising potential have been determined for the 
respective gases: helium, 24*5; nitrogen, 16*3; hydrogen, 15*8; 
oxygen, 12*5; hydrogen chloride, 13*8; hydrogen bromide, 13*2; 
hydrogen iodide, 12*8; ammonia, 11 * 1 ; water vapour, 13*2. The 
value for helium is in agreement with the convergence limit of 
Lyme's spectroscopic series. The value for oxygen is considerably 
lower than the value, 15*5 volts, found by Eoote and Mohler. 

J. S. G. T. 

The Scattering of Electrons by Aluminium. C. Davisson 
and C, H. Kunsman {Physical Rev,, 1922, 19, 534— 535; cf. A., 

1922, ii, 251). — Analysis of the distribution curves below 200 volts 
indicate that the X-electrons of aluminium are at a distance of 
about 3 X 10"* cm. from the atomic nucleus. Above 200 volts the 
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distribution is complicated by the scattering effect of oxygen atoms 
on the surface of the target. A. A. E. 

Relations between Supplied Energy, Spectral Intensities, 
and Alterations in Different Media. L. Hambubqeb {Trans, 
Arner, Electrochem, Soc. [advance copy], 1923, 307 — 318). — From the 
proportionality between the energy supplied to discharge tubra, the 
intensities of the spectral lines emitted and the pressure difference 
due to the transference of ponderable ions in the di^harge, the author 
concludes that atoms both absorb and emit energy in quanta. The 
part played by partly ionised atoms in the phenomena of electro- 
luminescence, effects due to collisions of slow-moving electrons with 
atoms, spectra excited otherwise than electrically, catalytic 
phenomena, and velocities of reaction are briefly referred to. The 
dependence of the reduction temperature necessary in the Bucher 
process for the fixation of nitrogen, on the nature of the carbonate 
employed is discussed with reference to the ionising and resonance 
potentials of the alkali and alkaline- earth metals. The unity of 
optical, chemical, and energy relations contemplated in the quantum 
theory and the Rutherford-Bohr interpretation of atomic structure 
indicates that chemical and physical changes do not differ essentially. 

J. S. G, T. 

Problems of Hydrone and Water : the Origin of Electricity 
in Thunderstorms. G. C. Simpson {NaturCf 1923, 112, 620; 
cf. Armstrong, this voL, ii, 772), — It is held to be conclusively 
proved that if there are ascending currents exceeding eight metres 
per second in the atmosphere, there must be much breaking of rain 
drops; that when a water drop breaks there is a separation of 
electricity ; that the broken water drops retain a positive charge 
that the air attains a negative charge, and that a considerable excess 
of positive electricity is brought down by rain. Armstrong's views 
are considered to be completely untenable. A. A. E. 

The Electrical Conductivity of Solid Orthophosphoric Acid. 

Maek Rabinowitsch {Z. anorg, Chem,^ 1923, 129, 60— 66).--The 
conductivity of orthophosphoric acid, 2 H 3 P 04 ,H 20 , was studied 
in the crystalline and supercooled states and found to be of the 
magnitude of 10“* and 10“^, respectively. The temperature 
coefficient was positive; a sudden change occurs on solidifying. 
The decomposition potential is given as 1*70 volts. The ratio of 
these conductivities is assumed to indicate the degree of loosening 
of crystal lattices (cf. Hevesy, A., 1922, ii, 623). The conductivity 
of anhydrous phosphoric acid decreases with the time ; this change 
is associated with some change in the acid. W. T. 

The Theory of Electrolytic Ions. XXVIII. The Conduc- 
tivities of the Arsinic Acids. Richard Lorenz and EusAspH 
Brehmer {Z. anorg. Chem., 1923, 128, 76 — SO).— Continuing previous 
work (A,, 1920, ii, 465 ; this vol., i, 406), the dissociation or affinity 
constant has been determined for a number of substituted phenyl- 
aisinic acids. The constant K is calculated from the formula 
a*/l“aC. 10^, and is therefore related to Kohlrausch’s constant c, 
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which is in C,G.8. units, thus: c.lO®=iL. The following values 
are given for K at the molar concentration 1 /256 : phenylarsinic, 
0*027 ; ^j-hydroxyphenylarsinic, 0*015 ; jp-amino-o-tolylarsinic, 
0*014 ; TO-methoxyacetarsanilic, 0*029 ; p-nitrophcnylarsinic, 
0*137 ; o-nitrophenylarsinic, 0*037 ; 2-nitroarsanilic, 0*0086 ; 
3-hydroxyarsanilic acid (at 1/512), 0*0067. In general, the affinity 
constant of phenylarsinic acid is affected in the same way by sub- 
stituents as benzoic acid. An exception appears in the cases of 
o-nitrophenylarsinic acid and o-nitroarsanilic acid, where the 
expected augmentation of the affinity constant by the o-nitro-group 
is not realised. On account of the low solubilities of 2-nitro- 
arsanilic and 3 -hydroxy arsanilic acids, their conductivities and 
affinity constants could only be determined at high dilutions and, 
in the case of the latter, owing to its rapid decomposition at the 
electrodes, the result is only approximate. E. H. R. 

Electrical Resistivity of Commercial Aluminium. LI:on 
Guuxet {Compt. rend., 1923, 177, 953 — 955).— The purest commer- 
cial almninium has a resistivity of 2*8 micro-ohms per sq. cm. /cm. 
Impurities may cause this figure to become even higher than 3*2 
(for 89*5% metal). Silicon has a greater effect on the resistivity 
than iron, whilst mechanical treatment, even cold hammering, only 
increases the resistivity very slightly, particularly with the purer 
specimens of aluminium . In tempering, the more rapid the 
quenching, the higher the resistivity, probably owing to more silicon 
being retained in solution under these conditions. E. E. T. 

Existence of Ions with a Dual Character. Otto Bluh [Z, 
physikal. Chem., 1923, 106, 341 — 365). — The dipole theory is 
briefly discussed, and on the basis of this it is shown that amphoteric 
electrolytes, so far as they form true ions of dual character, must raise 
the dielectric constant of the solution containing them. Measure- 
ments of the dielectric constant of aqueous solutions of sulphaniiic 
acid, helianthin, o-aminobenzoic acid, ^3-aminobenzoic acid, 
hippuric acid, and benzoic acid show that such dual ions exist in 
aqueous solutions of amphoteric electrolytes. It is shown that an 
internal salt and a dual ion are not the same thing. New measure- 
ments of the dielectric constant of aqueous solutions of strong 
electrolytes show that this quantity is lower than that for pure water, 
a result which accords with the dipole h 3 q)othesis, and is opposed to 
the result of earlier measurements. Water is consider^ as an 
amphoteric electrolyte, and the high dielectric constant of this 
liquid is regarded as a consequence of the presence of dual ions. 
On the basis of such dual ions, a mechanism of the conduction of an 
electric current by acids and bases is developed. J. F. S. 

Electrical Resistance of Quinoline-Water Systems. AIartin 
H. Fisceee {KoOoid Z., 1923, 33, 208— 215).— The electrical 
resistance of quinoline, solutions of water in quinoline, and of 
quinoline in water, of all concentrations up to a saturated solution, 
has been measured at 24°. The effect of the addition of acids, 
bases, salts, and ethyl alcohol on the electrical resistance has been 
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meamired at and 23^. Pure quinoline haa a resietoce of 400,000 
ohms at 24®, and this value falls regularly -with the addition of water 
to the value 80,000 ohms for the saturated solutwm. The addition 
of iV/50-hydrochlodc acid decreases the resistance very much, the 
amount of decrease being greater the greater the amount of acid 
added. The addition of 5r/50-potassium hydroidde produces a 
similar, but smaller, decrease in the resistance. CSompamg the 
effect of various acids on the resistance, it is found that sulphuric 
acid has the greatest effect, and this is followed in order by hydro* 
chloric, oxalic, acetic, and lactic acids. Of the bases, pota^ium 
hydroxide has the greatest effect, and is followed in order by sodium, 
calcium, and ammoniuin hydroxides. Salts generally rrauce the 
resistance in a marked degree, as also does ethyl alcohol. These 
results are practically the same for both the water and the quinoline 
phases. J. P. S. 

electrometric Measurements with Regard to Ionic Activity. 

Leonor Michablis and Kosaku Kakinuma {Biochem, 1923, 
141, 394 — 409). — Electrometric measurements have been made on 
acid and alkaline, salt and salt-free solutions with the view of deter- 
mining the relation between ionic concentration and Bjerrum’s 
activity coefficient (A., 1919, ii, 9 ; 1920, ii, 79) at varying dilutions. 
Measurements of the potential differences of pure solutions of hydro- 
chloric acid against a standard acetate electrode showed that in 
concentrations below Af/30 the activity coefficient of the hydrogen- 
ions is unity, and the activity is regarded as being equal to the 
concentration of the acid. The inffuence of rubidium, potassium, 
sodium, and lithium chlorides on the activity of the hy(frogen-ions 
in buffered and unbuffered solutions of hydrochloric acid solutions 
is in the order given, rubidium showing the least and lithium the 
greatest influence in increasing the activity. Similar determinations 
of the influence of salts on the activity of hydrogen- ions in alkaline 
solutions showed the effect to be greater than that observed in 
acid solutions. For salt-free solutions of sodium hydroxide of 
concentrations less than M /30 the solute is fully dissociated and the 
activity of the hydroxyl-ions is unity. From the sum of pa smd 
Pou of solutions 01 sodium hydroxide ranging in concentration from 
Jlf/30 to ilf/3000 values of the dissociation constant of water were 
obtained; pk'2 is given as 14-13 and ph'j as 14-10. It is concluded 
that on thermodynamical grounds neutral salts are without influence 
On the dissociation constant of water, but an exact experimental 
demonstration is not given, J. P. 

Amphoteric Elements. J. Kasabnowsbt [Z. anorg. Chem,, 
1923, 128, 33 — 44). — ^The measurement of the normal potential 
of the system Te/Te" presents difficulties which have not yet 
been surmounted, but by applying Nemst’s heat theory to 
the reaction HgTe— H3-f-Te-b34,900 cal. the value has been 
calculated to be about —0-913 volt. The EM.F. of the system 
TeH mol. Te“"|l mol. Te"|Te would be 1-48 volts and the ion product 
[Te^'lTe'T 0-85 . For the reaction Te^" ^ Te"+Te, the 
value of the constant .^=:[Te'']/[Te 2 "] is 0-39 . 10“^. In a similar 
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io^^ Se/Se", i|9 cafoulat^ to be — 0-771 volt. The increasing 
aen^veneas of sulphides, solenides, s^od teilmidc^ to ozjg^ is 
seen to he in tl^e ord^ of the normal potentials of the three elements, 
the y«due for sulphur being —0*^. The value for polonium, 
extrapolated from that of tellurium, is probably about r-l>0 volt. 
It follows fopm the extremely small value of the ion products, that 
a positive fon of an amphoteric element practically cannot exist 
in presenee pf nei^tive ions, and vice versa. Amphoteric cleavage 
is a sl^ngly enm>th6nmc process. For tellurium, the following 
values are calculated : 3Te ^ Te"*‘'f2Te''— 136,000 caj, and 
5Te Te**”+2Tea''— 129,000 cal. The formation of ditelluride 
can then be expressed by the equation : Te"+Te— Te2''+3,500 cal. 

E.H.R. 

The Potential Surfaces of Ternary Alloys of Cadmium 
and Bdercuiy with Tin or Lead. Eobebt Kb£ma:nn, HEBMAit^y 
Prammee, and Ltjdwio Helly {Z. anorg, Ghem.f 1923, 127, 295 — 
315).-r-The potentials of ternary alloys of cadmium, mercury, and 
tin and of cadmium, mercury, and lead were measured against a 
Hg|^-CdS0^ electrode, and the results obtained are discus^ with 
the cud of diagrams for which the original should be consulted. 

H.H. 

The Electrochemical Behaviour of Alloys of Iron- 
Chromium, Irmi-Molybdenum, and Irmi-Aluminium. G. 

Tammann and E. Sotteb (2. anorg. Chem,, 1923, 127, 267 — 272). — 
The potentials of iron-chromium alloys in N / 10 -sulphuric acid were 
measured with anodic and cathodic polarisation. Up to 15% of 
chromium, the potential is negative to chromium in each case, but 
above thai percentage of chromium the alloy is strongly electro- 
positive to chromium with cathodic polarisation, and only slightly 
so with anodic polarisation. The end potential is not reached 
immediately, and for anodic polarisation the equation 
is suggested, where ttq is the potential at time Iq and a is a constant. 
For cathodic polarisation, the case is more complex, there being 
apparently three distinct periods. Polishing with emery, and 
heating at 400® decrease the electro-positivencss of the alloys. The 
presence or absence erf hir bubbling through the solution affects the 
potential but little, but the presence of a reducing agent, such as 
pyrogallol, phosphorus, or quinol, reduces the electropositiveness of 
cathodically polarised iron-chromium alloys to a remarkable extent. 
Molybdenum-iron alloys are electronegative to molybdenum up 
to 65% molybdenum, and then slightly electropositive. For iron- 
aluminium alloys, the potential slowly falls with time when cathodi- 
cally polarised, and rises when anodically polarised. It is suggested 
that passivity depends on the protection of the metal by a layer of 
03^gen, but that the density of this layer can vary within' fairly 
wide limits. H. H« 

The Galvanic Tensions of Ternary Alloys of Antimony, 
Zinc, and Bismuth. Kobebt Kbbmank, Augpct Likqsbaueb 
and Hbbiunn Bauch {2. anorg. Ckem., 1923, 127, 229— 238) —The 
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BMJ*. of some ternary alloys of zinc, antimony, and bismuth were 
measnred against a Zn]iV-ZnSO| element. By keeping the ratio 
bismuth /antimony constant, and varying the proportion ok the 
other component, part of the ternary equilibrium diagram was 
constructed. Measurements were made with alloys which been 
slowly cooled and with the same alloys tempered for twelve hours at 
2^°. Three cases are distinguished : (a) ternary alloys in which the 
ratio Sb/Zn is less than 40 /& atom.%, which show practically the 
potential of zinc ; (6) ternary alloys in which the ratio Sb/Zn lies 
between 40/00 and 50/50 atom,%, which behave as mixtures of the 
binary compounds ZngSbg and ZnSb with bismuth and show a 
potential about 50 — 100 millivolts more positive than zinc, and 
(c) ternary alloys in which the ratio Sb/Zn lies between 50/50 and 
100/0 atom.%, which are less noble than zinc. By plotting iso- 
potential lines on the triangular concentration diagram, it is shown 
that for alloys containing 50/50 atom.% of Zn/Sb, the E.M.F, ig 
practically independent of the bismuth content, especially in the 
case of the tempered alloys, H. H. 

The Galvanic Tensions of Ternary Alloys of Bismuth, 
Cadmium, and Lead. Robert Kremann and August Lakg- 
BAUER (Z. anorg. Chm., 1923, 127, 239—243 ; cf . preceding abstract). 
— The E,M,F. of ternary alloys of bismuth, cadmium, and lead were 
measured against a CdjA-CdSO^ element. Triangular concen- 
tration diagrams on which isopotential lines were plotted, were 
constructed as before, and from the results obtained it is found that 
the potential of the alloy falls abruptly from that of cadmium to that 
of lead as soon as the percentage by weight of the former in the alloy 
falls below 4. Bismuth has very little effect on the E.M.F. until 
the Bi/Pb ratio rises to 98/2, when the E.M.F. again falls abruptly 
to that of bismuth. H. H. 

A New Type of Reduction-Oxidation System. I. Cysteine 
and Glutathione. Malcolm Dixon and Juba Hirsch Quastel 
(T., 1923, 123, 2943—2963). 

Membrane Potentials and Colloidal Behaviour. A. V. 
Hill (J. Gen. Physiol., 1923, 6, 91), — A reply to Hitchcock (this vol., 
ii, 5301, in which the author’s criticism (this vol., ii, 221) is reiterated, 

E. S. 

Membrane Potentials and Colloidal Behaviour. David L 
Hitchcock (J. Gen. Physiol, 1923, 6, 93).— A reply to Hill (cf. 
preceding abstract). E. S. 

Temperature Coefficients of Unsaturated Weston Cells. 

Warren C. Vosburqh and Marion Eppley {J. Amer. Chm.. Soc., 
1923, 45, 2268— 2277),— The E.M.F. of unsaturated Weston cells 
has been investigated. It is shown that the E.M.F. increases in an 
approximately linear manner as the concentration cadmii^ 
sulphate decreases. The E.M.F. values are linear functions of the 
temperature between 15° and 35°, but not between 35° and 45 - 
The temperature coefficient between 15° and 36° is found to be a 



asNttBiL Aim FHTsioAL oHauism. 


E 827 


lineajr function of the E.MJ, It decreased from 0-0000028 volt 
per degree for cells with an EM.F. of 1-01827 volte to —0-000013 
Yohlper degree for cells with an EM,F. of 1-0210 volte. Normal 
cells with electrodes made by saturating 0-015Jf-sulphuric acid 
solution with hydrated cadmium sulphate behave in accordance with 
Wolff’s temperature formula. Mercurous sulphate prepared by 
reduction of mercuric sulphate with formaldehyde at 100° showed no 
difference in its behaviour in normal cells from the electrolytic salt. 
The differential heat of solution of hydrated cadmium sulphate in a 
slightly acid saturated solution has been calculated, and the 
following values have been obtained for 0-012iiI-sulphuric acid : 15°, 
—352 c^./mol., 18°, —431 cal./mol, and 25°, —605 cal./mol. 

J. F. S. 

Action of Light on Electrodes of Metals possessing Low 
Solution Pressures. Rene Audubert [CompU rend., 1923, 
177, 818 — 821 ; cf. Buisson, A., 1900, ii, 519). — Experiments are 
carried out on the effect of illuminating one of two electrodes formed 
of the same metal and immersed in the same electrolyte, illumination 
being effected using an arc lamp (or nitrogen-filled tungsten lamp) 
with a condenser, and, in some experiments, light filters. Indepen- 
dently of the electrolyte, the illuminated electrode becomes the 
anode in the case of platinum, copper, and mercury, and the cathode 
in the case of silver and gold, unless secondary effects (photochemical 
decomposition of electrolyte, etc.) occur. Thus in presence of 
ferrous or ferric salts, the illuminated platinum electrode becomes 
negative or positive, according as oxidation or reduction is dominant, 
whilst a silver electrode, in hydrochloric acid solution, is covered 
with silver chloride when illuminated. 

Blue rays are much more active than red ones. The sensitivity 
of metals varies inversely with their solution pressures, and for each 
metal there appears to be a threshold of excitation which, as 
metals more and more electropositive are considered, is displaced 
towards higher frequencies. 

The effects produced are independent of the anion, and appear to 
depend on the layer of kationa adsorbed on the electrode, and on 
the solution-pressure of the kation, E. E. T. 

Intermittent Current Electrolysis. II. Overvoltage Study 
of the Lead Electrode. Samuel Glasstone (T,, 1923, 123, 
2926-2934). 

Note on Glasstone 's Discussion of Over-voltage Measure- 
ment. Herbert Hawley and Henry Julius Salomon Sand 
(T., 1923, 123, 2891—2901). 

Ions and Ionic Activity. P. Debye {Ghem. We^kblad, 1923, 
20, 562— 668). — A repetition of the criticisms already advanced 
against the theory of Ghosh by Prina (this vol., ii, 369) and the author 
(this vol, % 724). The conception of an “ electrical atmosphere ” 
round the ion is developed from cotmiderations of energy and 
potential ; the formulae obtained give values different from, but of 
the same order of magnitude as those deduced by Ghosh. Mathe- 
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aptotion the osmotic pressure js ^eteriumed opt by to cppceo. 
ti^tioos, but aiso by the vajeocies of to loos, sdditipo^f a 
second s&lt> to a system consisting of a saturated soluto (9one 
salt. A, with excess ci imdiasolved A, is considered from to energy 
point of view, and equations are deduced. S. I. L. 

Moving Boundary Method for Determining Traxmport 
Numhers. Dukcan A. MajcInnes and Edgar REYKQDne Smith 
[J, Amer, Ckem. Soc.^ 1923, A5, 2246— 2255).— The Denison and 
Steele method of determining transport numbers (A., 1903, h, 709; 
1906, ii, 68, 329) has been investigate, and a modification developed 
which involves only a single moving boundary. It is shown that 
the boundaries move with the theoretical velocities only when the 
two solutions in contact at a boundary are adjusted to within about 
5%, to the relation CjT^C'IT', in which C and <?' are the concen- 
trations and T and T are the transport numbers. The correct 
value of the transport number can therefore be obtained by a series 
of experiments approaching more and more closely to this relation. 
Unless the adjustment is obtained, the results are not independent 
of the compositicai of the indicator soluticm, or of the current 
passing through the apparatus, and may vary widely and erratically 
from the true values. The transport numbers at 25® have been 
determined for 0*l.A/^-solutions of potassium chloride and potassium 
bromide, using lithium bromide as indicator solution. The trans- 
port number of potassium in potassium chloride is found to be 
0'492ri:0’001 at 25® and in potassixun bromide 0-485. These values 
are compared with the values of Denison and Steele and others. 
It is shown that the conductivity of the potassium-ion is the same 
in these two solutions if the correction for viscosity is made. 

J. F. S. 


The Position oi Tellurium in the Voltaic Series. J. KasaH' 
NOWSKY (Z. anorg, Ckern,, 1923, 128, 17— 32).— When tellurium 
is used as cathode in the electrolysis of potassium hydroxide it 
dissolves as a univalent element, forming potassium ditelluride, 
KgTeg. On the other hand, used as anode in the electrolysis of 
hydrwhloric acid, tellurium passes into solution as a quadrivalent 
metal, forming TiCl 4 . The author has measured the normal 
potential of tellurium corresponding with the two ions Te^" and 
Te“'*. The potential of the system Te/Tcg", determined in potass- 
ium hydroxide solution, varies with the concentration according 
to Nemst’s equation; the normal potential is —-0*818 volt. The 
normal potential of the system Tc^e’"’ is -f 0-549 ±0*001 volt. 
This is the first example of the determination of the nOTmal potentials 
of an amphoteric element with respect to its positive and negative 
ions. As a metal, tellurium comes between copper (0-34) and 
silver (0*80), whilst it is the “ noblest ” of the met^oy^, so far as 
toy have yet been measured. The hypothetical sy8teii^e|il/'-Te’*'7 
i\r-Tej''|Te should have an EM.F. of 1*37 volts, and the ion product, 
calculated from van’t HoS’s equation, is [Te““][Te^"f — 10"^^. 
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gi''^es a meamif© of the aiiiatmt of diBsociation of teEufiiim 
info positive and negative ione. E. H. R. 

Electrolytic Separation [Deposition] of Alloys. A. H. W. 

Aten {Bee, trav. ehim., 1923, 931--938).— A theoretical dis- 

cussion of ttre possibility of depositing an alloy by electrolysis. The 
problem resolves itself into one of discovering a solution of such a 
composition that the anode will dissolve in the same proportions 
as the metals are deposited on the cathode. It is not necessary that 
the anode shall have this composition. The author concludes that 
the problem, although difficult, may be capable of solution. 

H. H. 

dMmical Efiects Produced by Passing Electric Currents 
through Thin Artificial Membranes of High Resistance. 

B, S. I^TTXTa and S, E. Pond (Proc. AjneT, Physid, Soc., Armr. J. 
Physiol., 1923, 63, 415-^lp).— An electric current corresponding 
with a potential of 10 volts flowing across a caoutchouc membrane 
of thickness 40 /i interposed between two electrolyte solutions, one 
of which is a mixture of ferrous chloride and potassium thiocyanate, 
causes oxidation of ferrous to ferric iron at the surface of the 
membrane facing the cathode. Chemical Abstbacts. 

Anmoialies of Chromium and its Behaviour during Electro- 
lysis byi Alternating Current. N. Isgabischev and A. Obrut- 
scHEVA [Z. Elektrochem., 1923, 29, 428-^34).— The solubiUty of 
chromium electrodes in acid, alkaline, and neutral solutions, using 
direct and alternating current and both types of current simultane- 
ously, has been investigated. The solubility of chromium in sulphuric 
acid at various temperatures and in the presence of various aiuons 
has also been investigated. It is shown that there is no definite 
transition point at which passive chromium passes into the active 
condition, as is the case in allotropic changes. The metal can 
become active at any temperature, the activation depending on 
the properties of the medium. Chromium is rendered passive by 
exposure to air, by the action of oxidising agents such as chromic 
acid, hydrogen peroxide, and potassium permanganate, and by the 
action of electrolytic oxygen ; it is rendered active by electrolytic 
reduction and by mechanical purification of the surface. Con- 
seq[ueutly, the passivity of chromium is connected with the formation 
of a protecting oxide film on the surface. The protecting film is a 
transparent, colloidal substance, the density and permanence, and 
eonseq^ueutly the passivating action, of which depend on the nature 
of the medium, particularly on the presence of those ions, such as 
chloride- and bromide-ions, which bring about colloidal transitions. 
Chloride-ions have the greatest disturbing effect on the film and 
make it permeable to most reagents. Particles of passive chromium 
become active when brought into contact with active chromium, 
zinc, or mugnesium. Since these metals are all more electro- 
negative than passive chromium, this action is due to the formation 
of a galvanic element which liberates hydrogen and consequently 
reduces the oxide film. The oxide film is also the cause of the 
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anomalies of chromium. Chromium dissolves as anode to give 
hi-, ter-, and sexa-valent ions, the amounts of the various types of 
ion depending on the conditions. , J. F. 8. 

The Electrochemistry o! the High Intensity Arc. Preston 
R, Bassett {Trans, Amer. Electrochem, Soc. [advance copy], 1923, 
319 — 338).— The phenomena exhibited by various types of electric 
arcs operated with currents ranging from 20 to 300 amperes are briefly 
described. The tendency to produce two arc flames, a positive 
and a negative, is present in practically all arcs, and in the high- 
intensity arc this tendency is enhanced, so that the two flames are 
separate and distinot, and each flame performs a separate function, 
the positive flame operating as light producer, and the negative 
as arc maintainer. The positive . electrode consists of a core of 
cerium fluoride and carbon surrounded by a shell of non-graphit- 
isable pure carbon. The negative carbon electrode contains a core 
of soft carbon. The arc is customarily . operated with a current of 
150 amperes. The intrinsic brilliauoe of the arc is from 600 to 
1,000 candles per sq, mm., and its temperature about 4,700°. It is 
suggested that the high intrinsic brilliance of the arc is attributable 
to the formation of cerium carbide in the arc. J. S. G. T. 

Thermal Conductivities of some Metals in the SoUd^and 
Liquid States. W. Byron Brown {Physical Rev,, 1923,* 22, 
171 — 179). — In the guard ring method of measurement employed, 
a cylinder of the metal, electrically heated at one end, was sur- 
rounded by a slate tube and a hollow brass cylinder, also heated 
electrically at one end. The other ends were cooled with running 
water, and the conductivity calculated from the energy applied 
to the rod and the temperature gradient. Tables and curves are 
given for the conductivity of tin, cadmium, thallium, and tin^ 
zinc, tin-lead, lead-antimony, and lead-bismuth alloys. For the 
pure metals, the following values are abstracted. Tin ; 50°, 0T428 ; 
102°, 0*1404; 209°, 0*1297. Cadmium: 45°, 0*200; 99°, 0*209; 
240°, 0*239. Thallium: 45°, 0*0934; 90°, 0*0958; 113°, 0*0976; 
125°, 0*0919; 149°, 0*0927. A polymorphic change in thallium 
at 120° is thus indicated. A. A. E. 

Entropy of Diatomic Gases and Rotational Specific Heat. 

Richard C. Tolman and Richard M. Badger {J. Armr. Chem. 
Soc,, 1923, 45, 2277 — 2285). — A direct mathematical method has 
been developed for determining the theoretical values of the 
constants /Sg and in the equations for the entropy of 

diatomic gases, /S— 7/2/i log^T-f 3/2 J? log^p-f jR log^ 

1 atmi = 3/2/? log, M + R log, JCggg. j . Six different hyp- 
theses which have been proposed for rotational specific heat all 
based on the fir^t form of quantum theory, but based on different 
hypotheses as to a priori probabilities and as to the lowest possible 
azimuthal quantum number, have been used to determine the 
theoretical values of and and the results compared with 

the experimental values. In the absence of further evidence, the 
best values for and Ggaa-i are 64*92 and 104*57, respectively, the 
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unite being, entropy in calories, temperature in degrees centigrade 
absolute, pressure in atmospheres, molecular weight in g./mol., 
moment of inertia in g.cm.^/mol. J, J', g. ’ 

The Ponn of the’ Melting-point Curves of Series of Binary 
Mixed Crystals, and the Lattice Parameters of their Com- 
ponents. Eustace J. Cuy [Z. ariorg, Chem., 1923, 128, 241— 
244).— The maximum departure from the straight line joining the 
melting points of the components of the curve of the beginning of 
crystallisation, a temperature range ATm, has been plotted against 
the relative difference of the two lattice parameters, Ai, given by 
the expression A(i=((l^-d^)/{rf^/ 2 +£/^/ 2 ), where and ds are 
the parameters of the two components, A and for a series of 
pairs of halides of the alkali metals, and some alloys. The points 
found lie on a straight line, which for the value ATm =0 (t.e., when 
the temperature of beginning of crystallisation lies on the line 
joining the melting points of the two components) cuts the td 
axis at the value 0'04. S, I. L, 


Cryoscopy in Molecular Magnitudes of 

Malates, Molybdates, and Molybdomalates. E. Darmois and 
J. PliEiN {Gompi rend., 1923, 177, 762—765; cf. A., 1922, i, 220, 
522; Lowenherz, A., 1896, ii, 149, and Boutaric and Leenhardt, 
A., 1912, ii, 1136). — Sodium sulphate decahydrate is used as a 
cryoscopic solvent, k being calculated from a study of the At/o-M 
curves for carbamide, sodium chloride, and sodium nitrate. The 
value of k so found, namely, 32, is then made use of in determining 
the molecular complexity of various sodium salts, the results being 
as follows : Sodium malate, C 4 H^O.^Na, sodium molybdate, Na^MoO^ 
sodium “ acid ” molybdate, NagMojOjii sodium dimolybdomalate 
(hexahydrate) (if found, 1010 ) is derived from a tetramolybdic acid 
whilst sodium molybdodimalate (if found, 427) is derived from 
2 mols. of malic acid (cf. Klason, A., 1901, ii, 162). Whereas the 
sodium salts give true molecular weights in sodium sulphate solu- 
tion, the correspond^ ammonium salts are completely dissociated 
as in aqueous solution. E, E, T. 

The Accurate Determination of Elevation of Boiling Point. 
Kazimierz JabLczyiJski and StanisLaw Kon (T.. 1923. 123 
2953—2963). 


Vapour Pressure of Monatomic Elements. Russell W. 
Millar {J. Amer. Chem. Soc., 1923, 45, 2323— 2329).— A theoretical 
paper in which a formula has been derived by means of which the 
pressure of a monatomic gas in equilibrium with the liquid or solid 
element can be calculated from specific heat data and one vapour 
pressure measurement, the latter being required to evaluate the 
integration constant Z. The equation in its general form is 
I log T - 2-303^/2i? . log + ZjT + 

^^0+2*303^/2 (log ~ {2^m+S, - (a-p) + 
i inis formula has been evaluated for mercury, zinc, 

sodium, and hydrogen. In the case of mercury, it takes the form 
log p(mm.)= -^0-8443 logT-3319-6/T+10-5i34, and reproduces the 
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observed values with fair accuracy. For sodium, the equation is 
lo^ ^(rain.)=^l -20 Idgr— 6135/7+11*071, aiid in this the 
agreement of the calculated value with the ei^rimehtal valtie is 
very much better at low temperatures than at higher temperatures. 
In the case of zinc, the eqmtion is logp(mm.)=4*0583log7— 
0’7846 (log 7)2— 6823*1 /7+3*7555, which reproduces the experi- 
mental values with fair accuracy up to 363“. Hydrogen, *beIow 
60® A., has the heat capacity of a monatomic gas. The formula 
in this case is log p(mm.)— 7*3725 log 7— 2*0572 (log 7)2— 26*8679/ 
7—1*9280, which gives fair agreement. J. F. S 

Free Energy of the Thiostdphaie-ion. F. Eussell Btcnot^SK y 
{J. Amer. Chem. Soc., 1923, 45, 2226 — 2236). — A complete thermo- 
dynamic investigation of the reaction S+CaS 08 , 2 H 20 =CaSj 03 aiq+ 
2H^O has been carried out. The reaction is shown to be reversible, 
and the equilibrium constant has been determined at 141 122'’, 

110°, 100° and 79*8°. Calcium thiosulphate, CaSaO3,0fi^O dimolves 
in water at 25° to the extent of 2*28 g, of the cpy^Uised salt jfer 
1,000 g. of solution. The heat of the reaction has been determined 
experimentally as well as the specific heat, freezing point, and heat 
of dilution of solutions of calcium thiosulphate. The solubility 
of the dihydrate of calcium sulphite has been determined at 26°, 
and the mean value 0*000037 g, mols. per litre obtained. Using 
the data obtained in the present investigation and other data, the 
free energy of formation, thiosulphate-ion is calculated 

to be —126,110 cal. J. F. S. 

The Heats of Combustion of Benzoic Acid, Naphthalene, 
and Sucrose. P. SchiAtfer and W. Fiokoi?! {Hdv. Ckim. Acta, 
1923, 6, 713 — 729). — The ratios between the heats of combustion 
of benzoic acid, naphthalene, and sucrose were deter min ed with 
great exactitude for the purpose of using these substances as calori- 
meter standards. The heat of combustion of benzoic acid was 
taken as 6334 cal. per gram weighed in air, and this value was 
used for determining the water equivalent of the calorimeter. 
The value so obtained was used in determining the heats of com- 
bustion of naphthalene and sucrose both by the ordinary method 
and the adiabatic method. The most probable values are : 
naphthalene 9613*7, and sucrose 3945*7 cal. per gram. E. H, R. 

The Adiabatic Cooling of Water and the Temperature of 
its Maximum Density as a Function of Pressure. Nicolai 
Antonovitch Pushin and Elijah Vasiljevich Grebenshchikov 
(T., 1923, 123, 2717—2725). 

Some Thermal Properties of Gases. I. Density of the 
Coexist^t Phases of Dimethyl Ether. Ettore Cardoso and 
Augusto AcqiTAviYA Coppola {J. Chim, Phys., 1923, 20, 337— 
346). — ^The density of the liquid and gaseous phases of dimethyl 
ether have been experimentally determined from 0*20° to 126*50°. 
Extrapolation of the value for 126*90°, that is, for the critical 
temperature, leads to the value 0*2714+0*0003 for the critical 
dwidity. J. F. S. 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. sn 


Some Thermal Properties of Gases. II. Critical Constants 
and the Vapour Pressure of Dimethyl Dther. Ettohe Cardoso 
and Alfredo Bruno (J. Ckim. Phys,, 1923, 20, 347 — 351 ; of. 
preceding abstract). — The critical pressure and temperature and 
the vapour pressure of dimethyl ether have been determined at 
temperatures 126-9° to 0-0°. The following experimentally deter- 
mine^ data are recorded : ^c=126-90°ri:0-05°, 52 -00^:0*05 atm,, 

vapour pressure at 122*20°, 47*67 atm. j 117*^° 44-06; 116-82°, 
43*41; 113-75°, 41-24; 110-57°, 38-82; 99-90°, 32-14; 90-25°, 
26*80 ; 80-10°, 22-14; 64-68°, 15-95; 56-02°, 13*11 ; 49-75°, 11*22; 
46*13°, 10-31; 33-55°, 7-49; 25-40°, 6-05; 16-80°, 4-58; 9*25°, 
3*58 ; 0*00°, 2-52. The vapour pressure is expressed by the equation 
logp==0•40664+0•016082^-0•CK)0069963^2-f0•0()0()0019343^». The 
Hifferential coefficient is given bydp/d^=p(0-03703i— 0-00032220i+ 
0-0000013362^2). J. P. S. 

Wetting of Glasses by Mercury, Earle E. Schumacher 
[J. Awtcr. Ch&n, 8oc., 1923, 45, 2255— 2261).— An attempt has 
been made to cause mercury to wet glass and quartz after their 
surfaces have been freed from gas by heating at 550° in a vacuum. 
Fairly good wetting can generally be obtained on quartz after this 
treatment, but it can only be obtam«i occasionally on Pyrex glass 
and on lime soda glass. The difficulty in causing mercury to wet 
glass appears to become greater as the alkali-content of the glass 
becomes greater. The term “ wetting ” is used in the sense that 
wetting is complete when the angle of contact between liquid 
and solid is zero and the meniscus is concave, and that the liquid 
does not the glass in cases where the angle of contact is ^ero 
and the meniscus is convex. In the present work, wetting was 
considered to have taken place when the meniscus of the mercury 
was less convex at the conclusion of the experiment than it was at 
the start. J. F. S. 

The Nature of Charcoal " Sorption.” H. Horton Sheldon 
{Physical Rev., 1922, 19, 253). — ^The dual nature of sorption (McBain, 
A., 1919, ii, 449) by charcoal is demonstrated by the fact that when 
the pressure-time curve for gases, or the concentration-time curve 
for solutions, is plotted, there are evidently two distinct parts 
separated by a bend. The second action, however, begins only 
after the first is nearly complete. Since solution should begin as 
soon as adsorption, it is suggested that the second part is *due to 
diffusion into the more inaccessible channels; this cannot be ex- 
pected to take place to any extent until the easily accessible or 
directly exposed portions are saturated. A. A. E. 

Adsorption of Uranium-Xi and Thorium by Charcoal, 
H. Freundlich and Marie Wreschner {Z. physikcU. Ghent., 1923, 
106, 366 — 377). — Uranium-Xj is completely adsorbed by charcoal 
from a solution of a uranium salt, but if a small quantity of a 
thorium salt is added the uranium-Xi is not adsorb^ at all. It 
was shown previously that if the thorium nitrate used in the above 
experiment is previously shaken with charcoal, it loses, to a great 
extent, its power of displacing the adsorption of uranium-Xj (A., 
VOL. cxxiv. ii. 30 
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1916 ii, 70). This result a confirmed in the present paper; it is 
also shown that a solution of thorium nitrate which has b.een shtAen 
with charcoal behaves like a solution of thorium mtrate which 
has passed through a dialysis membrane or one from wMch the 
colloidal particles has been removed by cataphoresis. This leads 
to the view that the colloidal particles in thorium nitrate are 
responsible to a large extent for the displacement of the adsojption 
of manium- by charcoal, and that when these particle are 
removed by adsorption, dialysis, or cataphoresis the displacing 
action of thorium nitrate ceases. This explanation is in keepmg 
with the fact that when an acid, colloid-free solution of thorium 
nitrate after treatment with charcoal is evaporated to dryn^ and 
redissolved, it has the same displacing effect as an untreated so u- 
tion of thorium mtrate. The explanation is that the coUoid paroles 
are not removed from acid solutions by charcoal, and on solution 
after evaporation these are again peptised. Urauiim-Z, is also 
partly adsorbed as colloidal particles, and this would expto the 
very long time required for setting up the adsorption equihbrmm 
and the reversible nature of the displacement by thorium, whilst 
other adsorptives such as benzoic acid and strychnine mtrate are 
not reversibly displaced. S. 


Adsorption. HI. Peptisation and the Reversal o! the 
Charee on some Hydroxides. K. C. Sen and N. R. Bhar 
Z., 1923, 33, 193-202; cf. A., 1922, ii, 205).-The peptis- 
ation of the hydroxides of iron, mercuiy, cobalt, copper, mckel, 
manganese, cadmium, thorium, and cerium by means of solutiona 
of non-electrolytes such as sucrose, dextrose, laeyulose, galactose, 
lactose, mannose, dextrin, starch, and glycerol, has been investi- 
gated in most cases quantitatively. It is found that peptmtion 
only takes place when the alkali hy^oxide is added to a mixture 
of a salt of the metal and the peptising agent. In some c^es it 
is found that a slight excess of alkali over that required for the 
formation of the hydroxide assists the peptisation. An increase 
in the concentration of the salt requires a proportiona mcrease m 
the peptising agent for complete peptisation. In ah cases, the 
peptisation is chiefly specific, although there is a similanty m the 
action of the various peptising agents. It is found pnerally that 
the hydroxide prepared from sulphates, that is, in the pr^ence of 
sulphat-ions, is less easily peptised than i^e ^me hy^oxi<^ m the 
presence of chloride- or nitrate-ions. Freshly precipiUted feme 
hydroxide passes into a negatively charged coUoid m the presen^ 
of arsenious acid. In the presence of an excess of alkali and either 
glycerol or sucrose, the charge of the colloid is negative but on 
Li^ng the alkali slowly to a mixture of ferric chlonde and sucrose 
or glycerol the colloid passes through three de^te stag^^ 
first it is positively charged, then it coagulates, and finaUy it p^ses 
into a negative colloid. • ' 

» The Dissociation Constant of LithiiiTO Hydroxide and the 
Second Dissociation Constant of Salicylic Acid. 1 ^ 
SoFF (fiec. trav. dim., 1923, 42, 969-972).-The d-B- 
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sociation constaDt ” of lithium hydroxide was found to be approxi- 
mately 0*5. Sodium salicylate may be supposed to ionise in 
two stages : 0H*C6H4*C0*0H Na‘ -f OH'CgH.'CO-O' and 
0H*CgH4‘C0*0^ O''CgH4*C0’0'+H’. For the second of these 

equilibria, the dissociation constant is 3*6 X 10“^*. H. H. 

The [Second] Dissociation Constant of the Hydroxides of 
the ’Alkaline Darth Metals. 1. M. Kolthoff [Rec. trav, cMm., 
1923, 42, 973 — 979). — The second dissociation constant, that for 
the equilibrium MOH' M**4-OH', was measured for the 
hydroxides of barium, strontium, calcium, and magnesium. The 
values found were: Ba(OH) 2 , 0*19d:0-02; SrfOHjg, 0-15 ±0-01; 
Ca(OH)2, 0-086±0-005; Mg(OH)2, 0-004±0-001. H. H. 

Nature of Non-dissociated Acids. H. von Halban (Z. 
Ehktrochem.f 1923, 29, 434 — 444). — theoretical paper in which 
the author discusses and criticises Hantzsch’s theory of ionisation 
(this vol., ii, 476). It is shown that Hantzsch’s conception of the 
pseudo-acid may not be extended to acids generally, nor may it 
be applied to electrolytes as a whole. J, F. S. 

Kinetic Theory of Osmotic Pressure. Geza Sciiay {Z. 
physikaL Chem., 1923, 106, 378 — 385). — A theoretical paper in 
which, on the basis of van der Waals’s views, a kinetic hypothesis 
of solutions of non- electrolytes is developed, and in this connexion 
it is shown that cause of the osmotic phenomena is not to be sought 
in a pressure exerted by the dissolved molecules, but rather in a 
pressure difference of the solvent. The osmotic pressure formula 
put forward by Sackur has been developed theoretically, and two 
other possible formulae have been derived. J. F. S. 

Concentrated Salt Solutions. R. 0. Herzog and W. Beeoen- 
THUN {Annalen, 1923, 433, 117 — 121). — The addition of a small 
quantity of sucrose to a solution of calcium chloride of about 
7iV- concentration causes an increase in the boiling point which is 
less than that calculated by Raoult’s equation. The boiling point 
of a more concentrated solution is, however, decreased, whilst for 
certain concentrations there is no effect. A depre.ssion of the boiling 
point is observed when lactose or mannitol is added to 8 *09 A- calcium 
chloride, or when dextrose is added to a 8-09A-soiution; also by 
the addition of sucrose to solutions of lithium chloride or calcium 
thiocyanate. Very little departure from the calculated increase 
in boiling point is observed when sugar is added to 5-3A-sodiuin 
chloride solution. A series of figures is quoted for calcium chloride 
solutions. Since the work of dilution and the heat of dilution are 
practically equal, conclusions respecting the nature of the complexes 
formed cannot be drawn without the aid of further assumptions. 

The distribution of cellobiose octa- acetate between chloroform 
and calcium thiocyanate of the normalities, 90*8, 8*68, and 7-90, 
has been measured. For a given concentration of salt solution 
the partition coefficient remains constant j the relative solubility 
in the aqueous solution decreases rapidly with the concentration 
of the salt. W. S. N. 

39—2 
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X-Rays and Crystal Structure. Sir W. H. Bragg {Nature, 
1923, 112, 618).— A brief discussion of the facts revealed by the X-ray 
method of crystal analysis, and the limitations of the method. The 
significance of the term “ molecule ” is considered in relatwn to 
crystal structure. A. A. E. 

[X-Ray Analysis of Crystals, ] Sir W. H. Bragg (J. Franldin 
ItisI., 1923, 196, 676—677). — In reply to adverse criticism by 
Wyokoff (this vol., ii, 300) of the results obtained by the method 
of X-ray analysis of crystals, on the ground that this method pays 
insufiBcient attention to the theory of space groups, the author 
points out that whereas the older methods, depending on observ- 
ations of form, enable the class of a crystal nearly always to be 
determined, but not its space-group, the method of X-ray analysis 
likewise enables the crystal class to be determined, and in addition 
permits, in a large number of cases, data referring to the appro- 
priate space group being ascertained. The conclusions of mathe- 
matical crystallography can only prove the possibility of what 
X-rays actually find, and the author contends that it is unreasonable 
to reject results because they have been obtained without the use 
of the terms of the theory of space -groups, since the terms naturally 
used in X-ray analysis are equally effective in expressing the laws 
of symmetry. The argument is supported by reference to resorcinol, 
assigned on the basis of its asymmetric molecular structure, ascer- 
tained by X-ray analysis to the space-group In the absence 
of knowledge of the asymmetric character of the molecule, the crystal 
might eqiwdly well be assigned to the space group Qa"*. J. S. G. T. 

Stability, in Presence of Water, of a certain Number of 
Binary Mixtures. N. Perrakis {Compt, rend., 1923, 177, 
879 — 882). — A determination of the quantity of water, which, added 
to a definite weight of a binary mixture, at constant temperature, 
causes the appearance of a second layer. The mixtures chosen 
were : (a) ethyl alcohol with one of the following ; diphenyl ether, 
benzene, o-cresol, or phenol, (6) benzene with one of the following : 
methyl, ethyl, wopropyl, or n-butyl alcohols. The results are dis- 
cussed in terms of miscibility and solubility relationships. E. E. T . 

liesegang Kings, ni. Efiect of Light and Hydrogen-ion 
Concentration on the Formation of Colloidal Gold in Silicic 
Acid Gel. Rhythmic Bands of Purple of Cassius. Earl 
C. H. Davies (/. Amer. Chem. Soc,, 1923, 45, 2261 — 2268; cf. A., 
1922, ii, 140). — A number of experiments are described which show 
that gels made with silicic aeid and gold chloride and a reducing 
agent are remarkably affected by light, the effect being the produc- 
tion of a banded structure. The light of small wave-length is 
the active portion of the light in producing these effects. Tlie 
results obtained in the present work remove Bancroft’s objection 
{“ App. Colloid Chemistry,” p. 269), to Holmes’s diffusion hypothesis 
of Lies^ai^ ring formation (A., 1918, ii, 392). A further series 
of experiments shows that there is a distinct relationship between 
the hjr^gen-ion concentration and the size of the ‘ pockets” 
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in which the gold is formed. The effect of light on the reduction 
of gold is well shown by the following experiment. To 25 c.c. of 
3J\r-hydrochloric acid, 2 c.c. of 1 % solution of gold chloride are added, 
and then slowly and with shaking 25 c.c. of water glass (d MB). 
The liquid is filtered into test-tubes and allowed to set for three 
days. It is then covered with black paper and 5 c.c. of saturated 
oxalic acid solution are added to each tube, and placed in a dark 
room for three weeks for diffusion to take place. When a tube 
is brought into bright sunlight, when first opened there will he only 
a few crystals of gold, but after fifty seconds’ exposure to light 
there will be a fla^ of colour in the tube. Narrow but rhythmic 
bands of purple of Cassius may be obtained as follows. To one 
of the tub^ of gel described above add 3 c.c. of a mixture of 10 g. 
of anhydrous stannous chloride and Od g. of stannic chloride in 
90 c.c. of water, and allow to diffuse, when bands will be produced. 

J. P. S. 

High-speed Stirring as an Aid to Chemical Action. C. H. 

Milligan and E. Emmet Reed {Ind, Eiig, Chem., 1923, 15, 
1048 — 1049). — The speed of many chemical reactions depends 
on (1) the speed of mutual solution of the reagents, (2) the reaction 
velocity. H the former is greater than the latter, as in the action 
of sulphur dioxide on benzene in presence of aluminium chloride, 
then the progress of the reaction is unaffected by stirring. An 
investigation of the reverse case as exemplified by the absorption 
of ethylene in benzene in presence of aluminium chloride and the 
absorption of hydrogen in cotton-seed oil in presence of nickel 
gave results showing great acceleration ; this is expressed by the 
equation v =a-j-6r, in which v is the rate of gas absorption and r 
the rate of stirring. In these experiments, the speed of the stirrer 
head, which was a perforated disk with bell-shaped projection 
underneath, into which the gas was delivered, was varied between 
0 and 14,000 r.p.m. C. I. 

The Radiation Hypothesis of the Velocity of Chemical 
Reaction. A. Kiss {Ghem. Weekblad, 1923, 20, 585 — 589). — 
By applying to the recent results deduced from the quantum 
theory by Perrin and others the formula of Arrhenius for the 
dependence of reaction velocity on temperature, namely 
where a and a are constants, the equation QIR'P^pIT^it ^—vj), 
where and are the frequencies of the radiations bringing 
about the forward and backward changes in a reversible mono- 
molecular reaction, p is Planck’s constant 0-5 x 10'^° (C.G.-S.), 
and T the absolute temperature, is deduced. This equation for a 
reversible unimolecular change is independent of the nature or 
number of molecular collisions, but in applying the same reasoning 
to reactions of a higher order, the latter factors must be taken into 
account. From the kinetic theory, regarding molecules in collision 
as new molecules, equations can be deduced in the same way for 
these reactions also. 

The frequencies of the activating radiations may thus be deduced 
frojtt the heats of reaction, and checked by the absorption spectra. 



ii. 838 


ABSTRACTS OF CHEMICAL PAPERS. 


The theory indicates that an exothermic reaction is much more 
sensitive to temperature change than an endothermic reaction. 

S. 1. L. 

A Homogeneous Gas Reaction. The Thermal Decomposi- 
tion of Chlorine Monoxide. 1. Cyril Kormak Hirshelwood 
and Charles Ross Prichard (T., 1923^ 123, 2730 — 2738). 

Two Heterogeneous Gas Reactions. Cyril Norman 
Hinshelwood and Charles Ross Prichard {T., 1923, 123, 2725— 
2729). 

The Velocity of the Action of Oxygen, Nitric Oxide, and 
Nitrous Oxide on Metals. E. Schroder and G, Tammann (Z. 
anorg. Chem., 1923, 128, 179 — 206).— The rate of oxidation of iron 
and nickel, as measured by the formation of films at high temper- 
atures on thin plates (this vol., ii, 831), in an atmosphere of 
oxygen, is independent of the pressure, except at very low pressures ; 
the initial velocity at the same temperature, plotted against the 
pressure of the gas, gives a curve very similar to the adsorption 
isotherm of gases by charcoal, indicating that the oxygen is adsorbed 
by ‘the surface film of oxide. With copper, on the other hand, 
oxidation is more rapid at low pressures than at high pressures; 
whilst at the beginning the rate of formation of the oxide skin is 
lower at low pressures, this skin is permeable to the gas at low 
pressures, but becomes impermeable at high pressures, so that the 
velocity of oxidation rapidly falls off as the pressure rises. 

At normal pressure, the rate of oxidation of iron in air, oxygen, 
or nitric oxide is the same at equal temperatures ; in nitrous oxide, 
the rate is lower. The action of both nitric and nitrous oxides 
on nickel gives rise at first to a slightly permeable skin, which 
becomes permeable at a definite thic^ess, 280 measured as air 
(to obtain absolute thickness, d vide by the coefficient of refraction 
of the oxide film), after which the course of the action becomes 
similar to that in a mixture of oxygen and nitric oxide in which 
the partial pressure of the oxygen is ^eater than 150 mm, S. 1. L. 

The Discontinuity of the Hydration Process. Willum A. 
Davis and J. Vargas Eyre {Proc. Roy. Soc., 1923, [A], 104, 512— 
537). — ^The authors have determined the rates of hydration of very 
different substances, including salts, e.g., calcium sulphate, copper 
sulphate, and gelatin and fibrous forms of cellulose. The results 
indicate that under the same conditions of relative humidity the 
hydration curves for different substances differ very considerably 
in character. Thus in the case of copper sulphate, the curve showing 
the percentage of moisture absorbed at short intervals is character- 
ised by long linear portions and short parabolic arcs. The curve 
for calcium sulphate shows a preponderance of parabolic portions, 
whilst celiulosic materials are characterised by the almost complete 
absence of linear portions of the hydration curve. Substances 
exposed in an atmosphere saturated with water vapour give entirely 
different hydration curves from those obtained when the same 
substances are exposed in a drier atmosphere, e.g., 88% humidity. 
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In some cas^, hydration may proceed at a slower rate, over a long 
period of time, in the atmosphere of greater humidity. Not- 
withstanding the tendency of a powdery aidiydrous salt to “ set ” to 
a hard cake as hydration proceeds, the rate of hydration is not 
affected. The “ set ” mass continues to absorb water, as though it 
existed in the form of an open- mesh structure freely permeable to 
water vapour. Empirical equations for successive parabolic 
portions of the hydration curves are deduced by simple graphical 
methods. J. S. G. T. 

Cbemic^ Dynamics of Autocatalytic Processes. Dynamics 
of tile Oxidation of Arsenious Acid by Bromic Acid. Jerzy 
Stanislaw Chodkowski {RoczniU Ckemji, 1923, 2, 183—270).— 
It has bwn suggested by Schdov (A., 1903, ii, 276) that the oxidation 
of arsenious acid by bromic acid is too slow to be measurable except 
m the presence of sulphurous acid, although in the presence of 
excess of hydrogen-ions the reaction begins after a long period of 
induction. It is now shown that at 40°, in the presence of an excess 
of hydrogen-ions, the reaction proceeds spontaneously and at a 
measurable rate ; the reaction is an autocatalytic one of the second 
order, according to the equation dx^ldi=hix^ (1—^^) ; the velocity 
constant is ^ual to 9*7 at 30*7“ and in presence of 1/10 mol. of 
sulphuric acid. The arsenious acid does not appear to exert any 
influence on the reaction and merely acts as an indicator of the 
reaction between bromic and hydrobromic acid ; the products of this 
reaction, bromous and hypobromous acid, then oxidise the arsenious 
acid present. The initial production of hydrobromic acid must, 
however, be due to the interaction of arsenious acid with bromic 
acid. The action of sulphuric acid is proportional to the square 
of the concentration of hydrogen-ions; the addition of neutral 
sulphates which reduce this concentration retards the reaction. The 
addition of hydrogen bromide causes the reaction to proceed in 
accordance with the formula dx^ ldt—ka{b^-yx ^) . (1— a:^), where is 
the concentration of the hydrobromic acid, x the initial concentration 
of bromic acid ; the velocity constant remains the same. Hydriodie 
acid has a similar although much greater action, whilst the addition 
of chlorine-ions has a much smaller effect; from experiments in 
which neutral potassium halides ^vere added it can be concluded 
that the relative accelerating effects of potassium chloride, bromide, 
and iodide are as 1 ; 15 : 3,000. The addition of hydrogen chloride, 
owing to the simultaneous influence of both hydrogen- and chlorine- 
ions, has a much greater effect than that of sulphuric acid, whilst 
arsenic acid, which is the final product of the reaction, also acts 
as a positive catalyst, although nine times weaker than an equivalent 
quantity of sulphuric acid. The thermal coefficient of the reaction 
is normal and amounts to 2*14. G. A. R. K. 

pie Mechanism of Reduction. III. H. J. Prins {Rec. irav. 
chim., 1923, 42, 942—953; cf. this vol., ii, 548). — In continuation 
of his previous work, the author has studied the influence of the 
structure and purity of zhic on the reduction of nitrobenzene in 
acetic acid solution. The action is practically independent of the 
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or^talline state o! the metal, except in the case of the mechanically 
strained outer layer. At 63°, hydrogen is evolved during the reduc> 
tion, with a velocity which is constant and independent of the 
reduction reaction, imtil about one-fourth of the surface of the 
metal becomes covered with reaction products. 

The velocity of reduction is a linear function of the nitrobenzene 
concentration up to a critical value of the latter; in this region 
the surface of the metal remains bare. At higher concentrations 
a portion, B, of the surface becomes covered with reaction products, 
and it is found that the equilibrium velocity is given by the equation 
Ft,— ^), so that there can be no reaction on the covered 
part of the metal. It is supposed that the protective layer is zinc 
acetate adsorbed by the zinc. H. H. 

Measurement and Calculation of Heaction Velocity. H. von 

Etiler and Erik Rudberq (Z. anorg. Chm., 1923, 127, 244 — 256 ; cf . 
A,, 1922, i, 219, and U, 40). — The influence of the concentration of 
hydrogen-ions on the velocity of hydrolysis of acetamide and of 
sucrose was studied. The first ease was treated as a bimolecular 
reaction and the fall of hydrogen -ion concentration with time noted. 
Electrometric measurements with sulphuric acid and acetamide 
gave Kt,~d X 10'^® at the ordinary temperature, in good agreement 
with earlier values. An attempt was made, but unsuccessfully, 
by using sodium hydroxide, to measure Ka for acetamide. 

Similarly, the effect of on the hydrolysis of sucrose was studied, 
and it is pointed out that special precautions have to be taken with 
regard to absorption of carbon dioxide from the air or alkali from 
glass vessels, if the pn bes above 4. In these cases, electrometric 
control is ^ential I>om their results, the authors consider that 
sucrose has the dissociation constant o** lO'^®, and 

they support Bushman’s view (A., 1921, ii, 315) that 
where j' is a frequency probably associated with electrons within 
the molecule. H. H. 

Kinetics of the Conversion of Creatine into Creatinine in 
Hydrochloric Acid Solutions. Graham Edgar and K. A. 
Wakefield {J. Amer. Ckem. 8oc., 1923, 45, 2242 — 2245). — Measure- 
ments have been made of the rate of conversion of creatine into 
creatinine in hydrochloric acid solutions of concentrations 0'19A’, 
0'38i^, and 0*76iV at 25°, 57°, 78°, and 100°. The reaction is strictly 
unimolecular and the velocity increases with increasing concentra- 
tion of acid. The temperature coefficient is given by Arrhenius’s 
equation, in which the critical increment E has a mean value of 
20,000 cal. and is independent of the acid concentration. The 
velocity constant can be expressed by the equaflons 
^EjRT+C and logn^=-4368/T+Ci, where G and are 
constants depending on the concentration of the acid. J. F. S. 

Catalytic Oxidation of Carbon Monoxide. 1. ^Efficiency 
of the Catalysts Manganese Dioxide, Cupric Oxide, and 
Mixtures of these Oxides. J. A. Almquist and WnjiiAM C. 
Bray {J. Amer. Ghem. 5oc., 1923, 45, 2305 — 2322).— Temperature- 
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efficiency onrvea have been obtained for three series of partly 
hydrated porous catalysts of manganese dioxide and cupric oxide. 
A very definite improvement in the efficiency is caused by the addi- 
tion of a small amount of either oxide to the other. Partial dehydra- 
tion is necessary to bring a catalyst to a region of maximum activity, 
but the water content may then be lowered to a relatively small 
value by slow dehydration with but little change in the efficiency. 
Continued dehydration, however, finally lowers the efficiency, 
and causes loss of oxygen (except in the case of copper oxide). The 
efficiency of a catalyst is independent of the carbon monoxide 
concentration between 0-1 and 0-6%, and is practically unchanged 
by the presence at higher concentration of carbon dioxide, the 
product of the reaction. Water vapour has a marked poisoning 
effect which is reversible. It is probable that under steady state 
conditions the oxygen content of a catalyst is practically constant 
whether the catalyst is operating at low or high efficiency. A 
catalyst is reduced when treated with carbon monoxide in the 
absence of oxygen at a temperature at which it would act as a cata- 
lyst. The activity of a mixed catalyst is permanently impaired 
by this reduction, even when much of the lost oxygen is restored 
on subsequent operation as a catalyst. An hypothesis of the 
mixture effect in this case is put forward. J. F. S. 

Catalysis, XVIII. The Phenomenon of Induction. N, R. 

Dhab {Z. anorg. Chem,, 1923, 128, 207—211). — discussion of 
the resffits of Skrabal (A., 1915, ii, 533; 1922, ii, 488), the author, 
and others on the reactions between iodic acid and hydriodic and 
sulphurous acid. The latter may be resolved into two reactions, 
(1 ) the reduction to hydriodic acid, which is slow but much influenced 
by change of temperature, and (2) oxidation of the hydriodic acid 
so form^ by iodic acid left unchanged, which is very quick, but 
only slightly influenced by temperature; the second reaction is, 
however, sloVed down by the presence of hydrogen-ions due to 
the formation of sulphuric acid in the fiist reaction. The whole 
reaction is therefore autocatalytio. If amenious acid is used in 
place of sulphurous acid, the reduction (1) is much slower and 
even more strongly influenced by temperature. With other reducing 
agents there is no induction peri(^, iodine being continuously 
liberated. 

The reaction between a thiosulphate and salts of antimony, 
silver, bismuth, etc., has now been studied, and found also to have 
an induction period, depending on the temperature and concentra- 
tions; probably there are two reactions involved here also, thio- 
sulphuric a(4| being first transformed into hydrogen sulphide and 
tetrathionic acid. 

In the hydrogenation of unsaturated organic compounds in 
presence of colloidal metals, it is suggested that reaction of the 
hydrogen with oxygen adsorbed or occluded in the metal induces 
the r^uctioa of the oiganic body. Similarly the observation of 
Venkataramaih (Nature, 1920, 106, 46) that permanganate is 
reduced when a mixture of hydrogen and oxygen is exploded over 
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it may be explained not by the formation of active hydrogen, 
but as a reaction induced by the reaction between the hydrogen 
and oxygen. S. I. L. 

Catalysis. XDC. Photochemical Catalysis. A. K. Sanyal 
and^N. R. Dhar [Z. amrg. Chem., 1923, 128, 212— 217).— The reac- 
tion between mercuric chloride and ammonium oxalate in sunlight 
has been studied, and it is found that the velocity of reaction is 
independent of the concentration of the former, t.e., the reaction 
is unimolecular, although in absence of light it is bimolecular (see 
Dhar, T., 1917, 111, 750). With ferric chloride and ammonium 
oxalate, reaction is extremely slow in the dark, even on boiling, 
but proceeds normally at the ordinary temperature if the mixture 
has been exposed to light for a short time. Carbon dioxide retards 
both reactions. Iron salts exercise a strong positive catalytic 
effect on all reactions between oxalates and oxidising agents. 

Many salts of lead, bismuth, and mercury are sensitive to tropical 
sunlight, darkening in colour ; this effect is accelerated by foreign 
substances, especially those having the same anion as the salt 
employed. Hdide salts of these metals show loss of the halogen 
after exposure, lead bromide losing 8 — 10% of its bromine after 
seventy-five hours’ exposure. 

Various mixtures of gases exposed to tropical sunlight react 
at the ordinary temperature. S. I. L. 

Catalysis. XX. The Relation between the Order of a 
Reaction and its Temperature Coefficient. K. E. Dhar 
{Z. anorg. Chem., 1923, 128, 218 — 228). — The temperature coefficient 
diminishes with the order of reaction, being greatet for nil-molecular 
reactions, lower for unimolecular, and lower still for multimolecular 
reactions. Pseudo-unimolecular reactions are generally really 
bimolecular, and have moderately high temperature coefficients; 
the real and not the apparent order of reaction determines the 
temperature coefficient. * S. I. L. 

Catal 3 rsis. XXI. The Action of Neutral Salts. N. E. 

Dhar (Z. anorg. Chem., 1923, 128, 229 — 240). — The effect of various 
neutral salts on the reactions between (a) oxalic acid and chromic 
acid, (6) formic acid and chromic acid, (c) sodium formate and 
iodine, [d] sodium formate and mercuric chloride, and (e) sodium 
formate and silver nitrate has been studied. Some salts retard, 
others accelerate, the effect being specific for each salt, and more 
pronounced in dilute than in concentrated solutions ; the order of 
reaction is not affected, nor is the temperature coefficient ; the effect 
of the salt is not modified by change of temperature. S. I. b. 

Catalytic Combination of Ethylene and Hydrogen in the 
Presence of Metallic Copper. 11. Measurements of Reaction 
Velocity at 150% 200°, and 250°. Robert N. Pease {J. Amer. 
Chem. Soc., 1923, 2235 — 2242 ; cf. this vol., ii, 472).— A continu- 
ation of previous work {loc. cit.). The velocity of combination of 
ethylene with hydrogen in the presence of copper has been deter- 
mined at 150°, 200°, and 250°. The results show that in this range 
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of t^perature the reaction is more nearly bimolecular than at lower 
temperatures, the combination at 0° is approximately unimolecular 
with respect to hydrogen, and is somewhat inhibited by excess of 
ethylene. The more nearly normal character of the reaction at 
the higher temperature is believed to be due to the fact that in 
these circumstances the reacting gases are not adsorbed to a measur- 
able extent by the catalysts. The temperature coefficient of the 
velocity is much smaller at the higher temperatures, and decreases 
with increasing temperature. These facts are explained in a qualit- 
ative manner by taking into account the decrease of adsorption 
with increasing temperature and the normal increase in the velocity 
of the surface action. J, F. S. 

Studies of JEHectrovaleucy. in. The Catal 3 rtic Activation 
of Molecules and the Reaction of Ethylene and Bromine. 
Ronald George Wbeyfoed Norrish (T., 1923, 123, 300&— 
3018). 

The Origin of the Chemical Elements. A. von Weinberg 
{2. angew. Chem.^ 1923, 36, 525 — 529). — An account of Bohr’s 
recent theory of the orbits of revolution of electrons in the atoms 
from Li=3 to U= 92 is given. The 3rd, 4th, 5th, and 6th electrons 
(Li, Be, B, C) describe elongated ellipses, the figure in the last 
instance regaining the symmetry of a tetrahedron. On further 
addition of electrons, the latter in consequence of the forces now 
present describe circles within the figure and with 8 added electrons 
the completely symmetrical neon is obtained. Continuing, the 
11th electron describes an ellipse related to the neon complex as the 
3rd electron was related to the helium nucleus and period III of 
the periodic system is obtained. In period IV the 8 elements Sc 
to Ni are formed by addition of electrons to the inner orbit and then 
follows a series similar to that of the earlier periods, and similarly 
with series V. This theory does not attempt to afford an explan- 
ation of the origin of the different elements. In framing a theory of 
this process, it is necessary to assume a universe filled with hydro- 
gen nuclei and electrons of mass 1*649 ■ and 0*8996. 10“^^ g., 
resp^tively, and also to assume the validity of the ordinary con- 
ceptions erf mechanics such as inertia and centrifugal force, also 
of the Coulomb conception of electrical charges. It is, however, 
doubtful whether the helium atom can properly be considered as 
made up of 4 hydrogen nuclei and 2 electrons, although the atomic 
weight relation 4 : 1 -008 can be explained on Einstein’s hypothesis 
by loss of eneigy in association. The author prefers to treat the 
helium nucleus as differing radically from other complex nuclei 
and develop^ theory analysing the atoms of the different elements 
in terms of hydrogen and helium nuclei. ^Meitner’s differentiation 
of the nuclei of radioactive elements into a central nucleus carrying 
the atomic charge and a neutral part is extended by him to all 
complex nuclei and the elements tabulated with the hydrogen and 
helium nuclei in the two parts shown separately. The nuclei in 
the neutral part are pr^umed to revolve around the central nucleus 
attended by their own electrons. Elements having odd atomic 

30*— 2 
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numbers will necessarily include a hydrogen nucleus in the central 
nucleus. Isotopes differ only in the components of tlie nfeutral 
part, and hence their chemical properties which depend on the 
orbits of the electrons about the central nucleus are identical. 
The elements from which Rutherford removed hydrogen nuclei 
by bombardment with helium nuclei (B, N, F, Na, Al, and P) are 
the simpler atoms having hydrogen nuclei in the neutral part, so 
that, strictly speaking, he only effected the interconversion of iso- 
topes. Such isotopes as those of chlorine in which one helium 
nucleus in the neutral part is replaced by two hydrogen nuclei, 
could not be generated from each other, which is in aocordance 
with the constant composition of chlorine in nature. This theory 
leads to the conception of the origin of the elements, not by the 
random encounter of complex nuclei with electrons, but by the 
combination of hydrogen and helium atoms, of which some remain 
intact in the neutral part and others, completely ionised, join the 
central nucleus, their electrons adding themselves to the main 
swarm. The non-existence of elements above uranium is explained 
as follows. The higher the charge of the nucleus, the smaller is the 
diameter of the innermost electronic orbit, both on account of the 
increased attraction of the nucleus and the increased repulsion 
of the outer electrons. In the case of uranium, the radius of this 
orbit has fallen to the order of which is about the radius 

of the nucleus itself, so that more complicated systems could have 
no stable existence. This synthetic view of the origin of the 
elements, which is also supported by the evidence of ionisation 
of elements at very high temperatures, as in stellar spectra, affords 
a rational explanation of the existence of radioactive elements 
in the world to-day. C. I. 

The Bohr Atom. J. D. Main Smith [Chemistry and InduiT]!, 
1923, 42, 1073 — 1078). — The author discusses briefly the inadequacy 
of Bohr’s theory of atomic structure and electron valency in its 
application to the explanation of chemical phenomena, instancing 
and illustrating the inability of the theory to explain the structure 
or the existence of certain simple compounds, e.gf., carbon mon- 
oxide, and its failure to account for the chemical activities of 
elements. Whilst the theory is incapable of general application 
in chemistry, it is applicable to all cases where simple atomic ions 
are concerned. The postulates concerning atomic linking and the 
number of co-valencies associated with an atom, introduced by 
Sidgwick in his extension of the Bohr theory to co-ordination com- 
pounds (T., 1923, 123, 725) are examined critically, and the author 
concludes that they scarcely furnish a sufficient basis on which a 
consistent explanation of chemical phenomena can be built. Thus 
the author contends that there is no evidence to support the 
assumption of the existence of co -valencies, and shows, inter alia, 
that nine of the fourteen elements from lithium to chlorine are 
not in ac(X)rd as regards respective values of the, maximum co- 
ordination numbers predicted by application of the second postulate. 
Co-ordination numbers greater than 8, contrary to Bohr’s thcor}^ 
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are rare in chemistry, and, where they do occur cannot be pre- 
dicted by the postulate, which is regarded as being inconsistent 
with the fundamental feature of Bohr’s theory, which determines 
the electronic path about the nucleus in terms of the principal and 
secondary quantum numbers. The resolution of the “actual 
number of electrons ” attached to an atom intf> groups is admissible 
only when such number is equal to Bohr’s ionic numbers ; otherwise 
the groups have no necessary reality. The extended theory assigns 
an anomalous position to hydrogen, for it disposes two of the four 
CO- valency electrons in orbits to which their quantum number does 
not relate. Difficulties attending the application of the co- valency 
postulate appear to originate in the assumption that two shared 
electrons can be simultaneously effective in two atomic structures. 
Shared electrons must react as if only one at a time were effective 
in any one quantum orbit, and provision must be made for a 
harmonic reaction between shared and unshared electrons having 
the same quantum number. J. S. G. T. 

Application of the Adiabatic Hypothesis to the Model of 
Ortho-helium. Otto Halpern (Z. Physik, 1923, 18, 344 — 
351).“-The author shows mathematically that Bohr’s application 
of the adiabatic hypothesis (this vol., ii, 478) to the model of ortho - 
helium due to Lande, and comprising a copfanar system of electrons, 
is unjustifiable, and attributes to this misapplication the discrepancy 
between observed and calculated values of terms in the spectral 
series relating to ortho-helium. J. S. G. T. 

An Explanation of the Theory of the Rotation of the Atomic 
Nucleus. IV. Herbert Henstock [Chem. News, 1923, 127, 
241—243, 259—260; cf. this vol., ii, 400, 477, 679).— The octet 
of the nitrogen atom is probably distorted as far as the number 
of electrons present will allow. Two such distorted atoms when 
placed in juxtaposition in such a manner that the nuclei are 
orientated at right angles to one another form a model of the 
nitrogen molecule. There are no free valencies, and since no cube 
face is opened up to form the triple bond, the molecule must be 
very stable. The shape of the positive nitrogen atom is identical 
\vith that of the distorted carbon atom in carbon monoxide. This 
similarity, and the equality of the number of electrons present 
in the two molecules, may account for the property which nitrogen 
has of absorbing energy when present in an explosive mixture of 
carbon monoxide and oxygen {Bone, Newitt, and To^^uisend, Proc. 
Poy. Soc., 1923, [d], 103, 205). Nitrous oxide appears as N:N!0, 
wliich explains its easy reduction to nitrogen and its non-formation 
of hyponitrous acid with water. 

In the second paper the structures of the oxides of nitrogen are 
discussed from the point of view of the author's theory (this vol, 
ii, 400, 477, 679). E. H. R. 

The Ion of the Hydrogen Molecule, according to the Quan- 
tum Theory. K. F. Niessbn [Arch, Neerland, 1923, 7, 12—59). — 
Considering the ion of the hydrogen molecule as constituted of an 
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electron moving about two jx^itive nuclei permanently at rest, the 
author, following the analysis developed by Jacobi in the analogous 
case of motion about two centres of force, determines mathematic- 
ally the electronic trajectories which are mechanically possible. 
From such paths are selected those which are stable and conform 
with stability of the Ruclei in accordance with classical mechanics ; 
these may be quantised in accordance with the ideas developed 
by Bohr and Sommerfeld. It is shown that when three quantum 
numbers are associated with the trajectories, symmetrical paths 
about the nuclei are alone stable. An ion executing such a path 
does not emit a rotation spectrum, and whether the motion be 
symmetrical or asymmetrical, no vibration spectrum is emitted. 

J. S. G. T. 

Quantum Theory of the Hydrogen Molecule. L. Nordheih 
(Z. Physik, 1923, 19, 69—94; cf. A., 1922, ii, 703).— Employing 
the method developed by Bom and Pauli for the calculation of 
perturbed motions and utilising the principles applicable to 
degenerate dynamical systems as determined by Bom and Heisen 
(tins vol„ ii, 478) and by Nordheim, the author discusses 
analytically the motion of two electrons each moving about its 
respective associated positive nucleus — a model representing the 
neutral hydrogen molecule. In the first part of the analysis, 
the distance between the nuclei is considered to be so large that 
each electron may be conceived as describing a Keplerian ellipse 
about the appropriate nucleus. Under these conditions it is shown 
that ten configurations of the electronic orbits are possible. Five 
of these are ruled out by the consideration that the energy associated 
with them is positive, indicating repulsion between them and the 
nuclei. Two of the remaining five electronic configurations com- 
prise coplanar circular orbits executed either in the same or 
opposite directions about their respective nuclei. Two olheis 
comprise orbits inclined respectively both at 60°, or one at 60“ 
and one at 120°, to the line joining the nuclei, whilst the remaining 
configuration consists of electronic orbits executed in parallel 
planes perpendicular to the line joining the nuclei. The respective 
positions of the electrons in their respective orbits are given. A 
consideration of the stability of dynamical systems leads to the 
conclusion, in agreement with the result found by Kramers (this 
vol., ii, 312), that no model of the hydrogen molecule consisting 
of two identical atomic systems can be inherently stable. A 
consideration of the perturbations in the respective electronic 
orbits in the various configurations due to the proximity of the. 
second nucleus — a factor taken into account in the latter part 
of the analysis — leads to the conclusion that whilst three of the 
five electronic configurations referred to sufier perturbations in 
such manner as still to yield inherently stable systems, these three 
do not conform with experimental results in the matter of nuclear 
distance and molecular energy of combination. The greatest 
agreement is found in the case of the Bohr-Debye model, constitut- 
ing one of the five models, and comprising two coplanar circular 
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electronic orbits executed in the same direction by electrons having 
a relative phase difference of 180°, The remaining two models, 
which, regarded from the physical point of view, have most to 
commend them, are rejected, as the type of their electronic motions 
is entirely altered by perturbations prior to the establishment of 
equilibrium. J. S. G. T. 

Radii of the Atoms of the Alkali Metal Vapours. S, H. 

Anderson (Physical Rev., 1922, 20, 2C0). — By assuming that the 
ionising potential is one-half of the potential of a point on the orbit 
of the valency electron, and that the distribution of the electrons 
in the kernel is that suggested by Bury (A., 1922, ii, 43) and Bohr 
(A., 1922, ii, 277), the radii of the valency electrons of the alkali 
metals are computed as follows: lithium, 1’379 x 10"® cm.; 
sodium 1*80; potassium, 2‘21; rubidium, 2-45; csesium, 2-695. 
When plotted against the integral numbers 2, 3, 4, 5, and 6, these 
values are uniformly distributed about a straight line. On passing 
from one metal to the next higher in the periodic table, an extra 
electron shell is therefore added to the atomic structure, and the 
shells are evenly spaced. A, A. E. 

The Radii of the Alkali- and Halogen-ions and of the Atoms 
of Inert Gases, Wheeler P. Davey {Physical Rev., 1923, [ii], 
22, 211—230). — An analysis of the author’s measurements (this 
vol., ii, 413) of the ionic distances in the lattices of the alkali 
halides leads to the following conclusions : (1) These ions are 
packed as if they were nearly spherical. (2) The heavier ions 
have packing radii which are nearly constant, i.e., independent 
of the ions with which they are combined. (3) The radii of potass- 
ium-, rubidium-, and caesium-ions are approximately equal to 
those of the negative ions with the same number of electrons, 
chlorine, bromine, and iodine, respectively. The approximation is 
the closer the greater the atomic number. Assuming that (1) 
and (2) hold rigidly, and that the radii of caesium- and iodine-ions 
are equal, the radii of the ions (x 10"® cm.) are computed to be as 
follows: caesium and iodine, 1-974; rubidium, 1-679; bromine, 
1-737; potassium, 1-548; chlorine, 1-589; sodium, 1-1 to 1-2; 
fluorine, 1*0 to 1-2, These values are in general agreement with 
those obtained by Lande, Richards, and 8aha, but not by Bragg. 
If it is assumed that for each inert gas the radius is the mean of 
those for the alkali- and halogen -ions with the same number of 
electrons, the packing radii are computed to be as follows : xenon, 
1*97; krypton, 1-71; argon, 1-57; neon, 1-15. These results are 
only 0 to 0-27 unit higher than those obtained by Rankine from 
viscosity measurements. Derived values for the ‘‘ atomic volume 
per electron ” are approximately constant for the inert gases 
except in the ease of argon, where it is low. In a note, it is argued 
that Wyckoff’s value of 1*081 A. for the radius of the chlorine-ion 
(this vol, ii, 311) is actually that of the neutral atom of chlorine. 

A. A. K 
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Theory ol Residual Affinity and its AppUcation to Organic 
Chemis^. I. The Fundamental Principles of the Theory. 

A. OR^JKHOV [Rev. gin. 8ci. pir. Applt 34 , 264r— 270 ; from Chm. 
Zentr., 1923, iii, 279). — The author discusses Werner’s theories 
of reciprocal desaturation of valencies in relation to simple, double, 
and treble linkings. It is concluded that in long carbon chains 
the linkings are variable and that periodic changes in properties 
occur, G. W. R. 


The Electronic Theory of Valency. II. Intra-molecular 
Ionisation in Organic Compounds. III. The Transmission 
of Chemical Affinity hy Single Bonds. T. Martir Lowry 
{FhU. Mag., 1923, [vi], 46, 964—976, 1013— 1020).— II. In con- 
tinuation of previous work (this vol., ii, 480), the author shows 
that the theory of intramolecular ionisation can be extended to 
organic compounds, if it be assumed that double bonds can assume 
a form in which one carbon atom carries eight L-electrons, and the 
other six only, one pair of electrons being shared. This type of 
double bond is thus constituted of one co-valency and one electro- 
valency. On this assumption, ethane, ethylene, and acetylene 

+ - + - 


, ,, ^ CH.— CHo CHa-OHa CH==CH 

ji3(VO tii6 r6sp6ctiv6 lorinulsB Qjj” Q Jx * CH* *CH * CH 

the barb, — , denoting an electro -valency passing from the 
positively to the negatively charged atom. This extension of the 


theory brings the reactivity of organic compounds into line with 
the activity of inorganic ions and makes it possible to regard all 


chemical action ^ ultimately ionic in character. The resting 


forms of molecules are not necessarily identical with their ionised 
or reactive forms. It is probable that organic compounds may be 
divided into two groups according as the normal structure of the 
molecule is polar and therefore reactive, or is non-polar and must 


undeig;o isomeric change into a polar form before it can react. 


Thus zinc methyl, sodium ethoxide, and mcthylethylaniline 
oxide probably have permanently ionised structures. In general, 
a compound which requires “ activating ” by heat or a catalyst, 
etc., before it will react is probably in a non -polar condition. It 
is pointed out that the theory of mixed double bonds affords a 
new interpretation, which is supported by experimental evidence, 
of the phenomena of conjugation discussed by Thiele, and of other 
phenomena. The properties of “ multipolar ions,” i.e., ions which 
in addition to the electrification required to give the net chaige 
of the ion possess additional positive and negative charges, afford 
a new interpretation of the phenomenon of tautomerism, and explain 
the readiness with which tautomeric ions yield co-ordination - 


compounds. 

ni. The author examines whether the two mechanisms discussed 


in previous parts are adequate to explain all the facts in reference 
to the transmission of chemical affinity through chains of atoms, 
or whether an additional mechanism is required. The ex^tence 
of an unexplained residue of facts necessitating an additional 
mechanism is regarded as unproved, and the work of Lap worth 
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(T., 1922, 121, 416) and of Fluracheim (T., 1909, 95, 718) is 
examined in this connexion. It is pointed out that the reactivity 
of the methyl group in ethyl crotonate agrees with the theory of 
polar double bonds. It cannot be used as a proof of the existence 
of polarised single bonds, as it is interpreted simply in terms of 
Thiele’s theory of conjugation. The small fluctuations observed 
in the strengths of unsaturated acids as the double bond is moved 
along the chain may be attributed to steric influences, depending 
on tho configuration of the chain rather than on a reversal of 
polarity in alternate atoms. The fact that amino- acids are some- 
times stronger than the acids from which they are derived is 
attributed to the acylous character of the amino-group : this is 
usually masked by the direct neutralising action of the basic group. 
The special mechanism devised by Flyrscheim to explain the 
apparent anomaly is therefore unnecessary. The author concludes 
that alternate polarities are characteristic of conjugated systems, 
and it is not yet proved that they can be developed in chains of 
single bonds, where both acylous and basylous groufK5 produce 
effects of constant sign. J. S. G. T. 

Co-ordination and Acidity. T. M. Lowry [Chmktry and 
Industry, 1923, 42, 1048 — 1052). — Hydrogen is unique in that its 
combination with other atoms can only be represented by a single 
type of valency, A naked proton cannot lead an isolated existence, 
but will probably attach itself to any octet which is not too fully 
occupied by other atoms. From this point of view, the water in 
aqueous hydrochloric acid functions as an acceptor of hydrogen- 

ions; HgO-fHCi OHj-j-Gl. It is now suggested that water 
may take a more active part in the ionisation of acids by combining 
with the anion to form a co-ordinated complex anion and expelling 
the hydrogen-ion in the same way as the chlorine-ions are suc- 
cessively expelled from the triamniinc [CoClgjSNHJ by molecules 
of ammonia, with eventual formation of [Co.GNHjPa. The final 
stage in the ionisation of sulphuric acid might then be represented 
by [S04,.rH20]H2. This theory of the relation between hydration 
and ionisation accords with the hygroscopic character of strong 
acids. The theory may be regarded as an extension of Werner’s 
theory of acids and bases. E. H. R. 

The Polarisation of Double Bonds. A. Lapworth and 
R. Robinson [Nature, 1923, 112, 722). — Thomson (this vol., ii, 682) 
suggests that in such a system as Cl— -f-04— -f-©? — 1-©3— 
L©4- + ® the existence of the electrostatic doublet between 
G1 and will cause electrons to crowd into from C2 and into 
C3 from C4, bringing about an alternating condition in the chain. 
For the same reason, however, that electrons pass from Cg into 
Cj, it would appear that they should also pass from C3 into Cg, 
and the effect would then be continuous, although diminishing 
in degree along the chain. If it is held that electrons may pass 
from one carbon atom to another if these are joined by a double 
bond, but not if they are joined by a single bond, the acceptance 
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of Kekul^’s benzene formula in its simplest form is neoess^. 
Moreover, Thomson’s method of deduction of the alternate effect 
leads in numerous cases to results which are negatived by experi- 
ment In this connexion, the behaviour of vinyl chloride and that 
of the group C3=C2-Ci=0 are discussed. The classification of 
atoms as “ chemically active ” or “ chemically inert,” according 
as there is a defect or excess of electrons, respectively, is considered 
to be unsatisfactory, since both types appear to be reactive under 
the correct conditioi^. 

A Useful Substitute for Ground Joints in Vacuum Tech- 
nique. A. VON Anteopoff [Ber.j 1923, 56, [B], 2137—2138).— 
The principle of the mercury seal is utilised, but a fusible mixture 
of colophony, turpentine, and linseed oil is used as seal and is 
allowed to set solid before use. This mixture has the advantage 
of transparency. If the contents of the vacuum vessel must not 
come in contact with this mixture, a mercury seal covered with the 
colophony mixture may be employed. H, H. 


Apparatus for Absorbing and W a s hin g Gases. K. Keller 
{Chem. Ztg,, 1923, 47, 506).— The apparatus consists of a cylindrical 
tube, closed at the bottom and fitted with a rubber stopper ; the 
inlet tube for the gas extends just below the stopper, whilst the 
exit tube reaches into the liquid contained in the lower part of 
the cylinder. The exit tube is provided with_ a bulb below the 
stopper, and a spiral tube extends from the side of this bulb to 
just below the surface of the liquid. The gas entering the apparatus 
is forced upwards through this spiral tube, carrying with it a quan- 
tity of the liquid; if any liquid reaches the bulb it passes doTO- 
wards through the central part of the tube below the bulb, whilst 
the washed gas leaves the bulb through the upper part of the 
delivery tube. W. P. S. 


Extraction Apparatus with Device for the Recovery of 
Solvent. Twisselmann [Ckem, Ztg., 1923, 47, 606).— A plain 
cylindrical tube (similar to the body of a Soxhiet extractor, but 
without a siphon tube) contains the substance to be extracted. 
The top of this tube is connected with a vertical condenser by a 
tapped tube provided with a large bulb above the tap, and a side 
tube (for the vapour of the solvent) extends from below the tap 
to the lower part of the condenser. During the extraction, the 
tap is open so that the condensed solvent passes through the sub- 
stance in the extraction tube and thence to the extraction flask, 
when the extraction is complete, the tap is turned and the coimensed 
solvent is collected in the bulb above the tap. W. P. S- 


The Filtration of Viscous Liquids. A. Gutbier and E. 
Sauer (Z. anorg. Chern,, 1923, 128, 15-16).-For the filtration 
of highly viscous liquids, such as 10—20% glue solution tne 
so-called “ cellulc^e filter” is particularly useful. The substance 
is obtainable in square tablets which must be broken up as smau 
as possible and placed in a capacious flask with hot 
shaken until a uniform pulp is obtained. As a support for n 
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filter, a perforated porcelain plate or Buchner funnel may be used, 
covered with copper or ni(^el wire-netting. The pulped filter 
material is poured quickly on to the support, sucked dry, and well 
pressed down. The cake formed on the support should be 2 — 3 cm. 
thick. E. H. R. 

A Simple t4ecture Experiment for Obtaining Neon and 
Helium from the Air and Demonstrating the Absorbent 
power of Charcoal. A. von Antropoff (5er., 1923, 56, [5], 
2135 — 2137).— A tube containing well-dried coconut charcoal is 
fused on to a vacuum tube fitted with electrodes. The other end 
of the charcoal tube is drawn out into a long, fine capillary and 
sealed. An induction coil is connected to the vacuum tube and 
the charcoal plunged into liquid air. Very soon the tube becomes 
luminous and then again dark as the air is condensed in the char- 
coal, Then the capillary is broken and air allowed to stream 
slowly into the tube through the cooled charcoal. The other 
components are absorbed and the spectrum of neon and helium 
may be demonstrated. H. H. 


Inorganic Chemistry. 


The Presence of Chlorine in Synthetic Hydrochloric Acid. 

B. Neumann {Z. avgew. Chetti., 1923, 36, 529 — 531). — A calcul- 
ation of the theoretical temperature developed by the combination 
of equivalent volumes of hydrogen and chlorine gives the figure 
of 2648®, at which the degree of dissociation of hydrogen and 
chlorine may be 2% ; but as the gases combine again very rapidly 
on cooling, this cannot account for the occasional presence of 
chlorine in synthetic hydrogen chloride. It is due to the dilution 
of the chlorine with air and the employment of insufficient hydrogen 
to satisfy both the chlorine and oxygen present. In this case, the 
relation obtains, and the value of K at 

different temperatures has been experimentally determined, log k 
at 25® being=13-28, at 600®-0, at 1984®=-4-30, according to 
Treadwell. There arc also the relations K={xj2[l~-x])^ .Ijpoi, 
in which x is the relative proportion of chlorine mols. to hydrogen 
chloride mols. (Haber) and log A: = 6034 /T— 6-972 (Treadw-ell). 
From these, for a gas mixture of given composition (initial and 
final) the value of T, the temperature of reaction, can be calculated. 
Results are tabulated for chlorine-air mixtures of various com- 
positions, the hydrogen in each case being the equivalent of the 
chlorine. With excessive dilution, the heat of reaction will be 
insufficient to carry the reaction on, and the conclusion is drawn 
that for combustible mixtures the chlorine content of the final 
gas mixture will range between 0-5% and 5%. C. I. 
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Absorption of Atmospheric Gases by Water. J. H. Oos^te 
[Analyst, 1923, 48,433^35; cf. A., 1917, ii, 463; 1918, ii, 

A gr^h is given showing the volumes of oxy^n and nitrogen at 
N.T,P. dissolved by 1 litre of water of any salhiity from 0 to 20 g. 
of chloride-ions per kg. of water, W. P. S. 

A Simplified Graphical Hepresentation of the Yield and 
Concentraticm Afforded by Ozone Apparatus. Hans Beckep, 

iWiss. VerOfferUl Siemens- Konzern, 1923, _3, 243— 247).— The 
yield, A, in g. of ozone produced per kw. hour is shown to be related 
to the concentration c and the limiting concentration G of ozone 
produced, by the linear equation A~Aq{1—cIC). Moreover, the 
energy employed, WrI, per cubic metre of oxygen treated is given 
by WrI^cIA. These two linear relations are plotted on a diagram 
employing rectangular co-ordinates, the former appearing as 
straight lines drawn with values of A and c as ordinates and 
abscissBB respectively, whilst the latter is represented by a series 
of straight lines radiating from the origin and inclined to the axis 
of ordinates at respective angles given by tan“^ cjA. From the 
diagram, the concentration of ozone, the yield and power employed 
in an 'apparatus for producing ozone may be read off directly. 

J. S. G. X. 

Behaviour of Rhombic Sulphur at High Temperatures 
and Pressures, H. Rose and 0. Mugoe [Nach. K. Ges. TTws. 
Gottingen, 1922, 10, 105—107; from Chem, Zentr,, 1923, iii, 288).— 
The deforraabUity and plasticity of rhombic sulphur are not 
appreciably increavsed by heating at temperatures up to 281° under 
pressures of 1,000 to 19,600 kg. per sq. cm. The data of Tammann 
up to 3,143 kg. per sq. cm. pressure and 190° were confirmed by 
the authors. At higher pressures, the fusion curve of rhombic 
sulphur rises. At 19,300 kg. per sq. cm. it has m. p. 263°. 

G. W. E. 

The Formation of Sulphur by the Action of Sulphur Dioxide 
on the Sulphides of Calcium, Zinc, and Iron . Lothak W o hleb, 
F. Martin, and E. Schmidt [Z. anorg. Ghem., 1923, 127, 273— 
294). — Sulphur dioxide acts on calcium sulphide at temperatures 
below 1,000° to give the sulphate and sulphur, but the reaction is 
soon brought to a standstill owing to the formation of a protective 
layer of sulphate on the pieces of sulphide. By working at tem- 
peratures above 1,000°, this can be avoided, as the reaction products 
are lime and sulphur. The low temperature reaction can, however, 
be accelerated by the addition of triferric tetroxide, which acts 
as a catal5rst. Zinc blende reacts with sulphur dioxide to give 
the oxide and sulphur, but here again the reaction velocity rapidly 
diminishes owing to the formation of a protective layer, in this 
case of basic sulphide. Both sulphides of iron react with sidphur 
dioxide to give triferric tetroxide and sulphur. The reaction is 
rapid and complete, being catalytically accelerated by the oxide. 
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Sulphurous Acid and its Salts* I. The Decomposition 
o! Sulphurous Acid and its Salts in Aoueous Solution. F. 

Foerstbe, F. Lange, 0. Drossbach, and W. Seidel (Z, anorgr. 
Chetn,f 1923, 128, 245 — 342), — The spontaneous decomposition of 
sulphurous acid, formii^ sulphuric acid and sulphur, proceeds 
extremely slowly, requiring at 100'’ several days and at 150“ about 
two days for completion. The change is autocatalytic, being 
acc^erated by the sulphur and retarded by hydrogen-ions; the 
latter effect masks the former as the change proceeds. Dilute 
solutions decompose more quickly and completely than concentrated 
solutions, whilst in acid solutions the decomposition is inhibited, 
being completely suppressed in 2i\^-hydrochloric acid solution. 

The first stages in the decomposition are probably (6) 2HSO3' — >■ 
SOi^'H-SO+HgO, and (c) 2S0-fH20 ^ S203"-f2H', (6) being 
extremely slow. The positive catalytic action of sulphur is probably 
due to the formation of thiosulphate, (d) HSOs'-j-S ^ 
which is very rapid in comparison with (6) and (c), and gives rise 
to penta-, tetra-, and tri-thionic acids, thus, (e) 5Sa03"+5H* — > 
2SA"+3H20, if) SgO/'+HSOa' (g) 

HSOa' — ^ SjOg"-!- finally to sulphuric acid, (h) 

-j-HjO — >-S04"-f SaOs"'-!- 2H*, all these changes (e) to {h), proceeding 
very rapidly in comparison with (5) ; the intermediate polythionic aci(fe 
increase rapidly in the solution at the be^ning. The thiosulphuric 
acid^orm^ is, however, transformed back to sulphurous acid by 
hyd|Wgen-ions, SgOa^+H* — HSOj'+S, which reaction prevente 
the changes {d) to (A) and brings the decomposition to a halt. 

The strong positive catalytic effect of hydriodic acid on the 
decomposition is ascribed to the formation of complex ions. The 
decomposition of the metal hydrogen sulphites is different from 
that 01 the acid itself in that until the decomposition is far advanced 
the concentration of hydrogen -ions remains low, being that of a 
hydrogen sulphite-sulpliurous acid solution ; the change is therefore 
very strongly positively autocatalytic, and is greatly hastened by 
addition of sulphur or polythionat^. If sulphur dioxide is allowed 
to escape from the solution, os by boiling a strong sodium hydrogen 
sulphite solution in an open vessel, polythionic acids are not formed, 
the mechanism following (6) and (c) above being 8203"+ HgO — > 
S20a+2H‘ -> SOg-fS-f HgO, and 2H2S-f S02=3S+ 

^HgO. 

Selenium and selenious acid act as powerful positive catalysts, 
forming the selenosulphuric-ion SeSOg"' in the solution. Potassium 
selenosulphate and selenodithionate have been prepared in the 
pure state, and indications of the existence of selenium analogues 
of the polythionic acids obtained. The mechanism of the series of 
changes (c) to (A) when selenium dioxide is substituted for sulphur 
dioxide has been examined. 

Tellurium when free from selenium has no catalytic activity 
with regard to the decomposition of hydrogen sulphites. S. I. L, 
Preparation of Sulphuryl Chloride. Sm William J, Pope 
{Rec, trav. cAtm., 1923, 42, 939—941 ; cf. T., 1920, 117, 1410),— 
Bone charcoal or activated wood charcoal forms a most convenient 
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catalyst for promoting the union of aulphur dioxide and chlorine 
to form sulphuryl chloride. Combination occurs instantaneously, 
and, provided that the reaction vessel is cooled to 30®, the chloride 
is condensed and may be drained away as rapidly as it is formed. 
There seen^ to be no limit to the life of the catalyst. H. H. 

The Alteration of Thiosulphate Solutions. F. Fbigl (J?er., 
1923, 56, [5], 2086—2088; cf. this vol, ii, 483, and A„ 1922, ii, 
873). — It is suggested that the alteration of thiosulphate solutions 
on keeping may be due to the decomposition of the thi(Mulphate 
into sulphate and sulphur which, under the influence of hydrogen- 
ions or of carbon dioxide, combine to form the co-ordination 

rson 

complex, S | Na 2 - 

[ooj 

The Preparation and Properties of Selenium Trioxide and 
Chloroselenic Acid. Richard Robert lb Geyt Worslev and 
Herbert Brereton Baker (T., 1923, 123, 2870 — 2875), 

Ammoniates as Binary Systems. III. Water-Ammonia. 

Fritz Friedrichs {Z. amorg. Chem., 1923, 127, 228). — The author 
cannot confirm the existence of the two hydrates of ammonia 
described previously by Rupert (A., 1909, ii, 726). H. H, 

The Catalytic Oxidation of Ammonia and Hydrogen 
Cyanide. I. J6zef Zawadzkt {Roczniki CAcwyi, 1923,* 11, 
145 — 157). — A full summary is given of the work published on the 
subject by different authors and the results are compared and 
criticised. G- A- R- K- 

The Catalytic Oxidation of Ammonia and Hydrog^ 
Cyanide. II. J6zef Zawadzkt and Jan Wolmer {RoczniJci 
Chemji, 1923, 2, 158— 182).— The oxidation of ammonia and 
hydrogen cyanide was caixi^ out in an electrically heated quartz 
tube containing platinum or ferric oxide as a catalyst, using con- 
centrated sulphuric acid to absorb the products of the reaction. 

Most of the experiments with ammonia were carried out with a 
platinum catalyst in the form of gauze (400 per sq. cm.) ; the ferric 
oxide catalyst did not give good results. The effect of different 
temperatures, rates of flow of gas, and partial pressures of ammonia 
were studied, and the results are expressed in the form of curves. 
These show that at temperatures below 750® the yield of o: 3 ddea of 
nitrogen increases with an increase in the rate of flow, that is, with 
a shortening of the time of contact between the reacting gases and 
the catalyst; the increase in yield reaches a maximum and then 
diminishes (for rates of flow from 2 to 42 litres per hour), but at 
temperatures above 750® the increase is continuous. It is also 
found that the greater the rate of flow the higher the optimum 
temperature of the reaction. There seems to be no absolute 
optimum temperature for this reaction; a short contact with 
the jcatalyst and a high temperature appear to be the most favour- 
able conditions. The effect of the partial pressure of ammonia 
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in the reaction is not very great. The relative amounts of 

nitric oxide and mtric proxide formed depend entirely on the extent 
to which the nitric oxide in the reaction product undergoes oxidation. 

The experiments with hydrogen cyanide in the presence of ferric 
oxide show that the yield of oxides of nitrogen increases with 
increase of temperature up to 780° ; the rate of flow of the reaction 
mixture is of secondary importance ; a few experiments carried out 
with the platinum catalyst mentioned above show that the yields 
are comparable with those obtained in the oxidation of ammonia 
under similar conditions, and an increase in the rate of flow of 
the gases is beneficial at high temperatures. 

The mechanism of the cataljrtic oxidation of ammonia is discussed, 
and it is sugg^ted that the first step is the dissociation of the 
ammonia into its constituent elements; the atomic nitrogen then 
combines with oxygen to form nitric oxide, provided the temperature 
is not too high to allow the existence of this compound ; otherwise 
the reaction N-f-N— Ng will proceed at the expense of the reaction 
and it is on the relative rates of these two reactions 
that the yield of the desired product depends. The view put 
forward by Neumann and Rose (A., 1920, ii, 247) that the formation 
of nitrogen at higher temperatures is due to the direct oxidation 
of the ammonia to nitrogen and water is criticised, because in that 
case the reaction should be independent of the rate of flow of the 
gases and show a definite optimum temperature, whereas it is now 
shown that equally good results can be obtained with higher tem- 
peratures than those used by Neumann and Rose (500°), provided 
the flow is suitably accelerated. It is also shown that nitric oxide 
decomposes quite appreciably ( 12-2 % at 800°) under conditions 
similar to those used, and this decomposition is greatly assisted 
by contact with a platinum catalyst. 

The reason of the poor yields at temperatures below 500° may 
perhaps be attributable to the reaction between ammonia and 
nitrogen trioxide and peroxide, whilst at higher temperatures these 
oxides dissociate into oxygen and nitric oxide. G. A. R. K. 

Action o! Sulphur Chloride on Ammonia, and on Organic 
Bases, Alexander Killen Macbeth and Hugh Graham {Proc. 
Roy, Irish Acad.f 1923, 36, 31 — 40). — By adding an ice-cold chloro- 
form solution of ammonia to sulphur monochJoride in the same 
solvent, nitrogen sulphide is obtained according to the equation : 
128014- I 6 NH 3 =N 4 S 4 -|- I 2 NH 4 CI + 482 . Other s3phides of nitrogen, 
however, are formed, for after precipitation of the sulphide, N 4 S 4 , 
by the addition of alcohol, the mother-liquors may be concentrate 
to obtain nitrogen pentasulphide, NgSg, and also hexmilphamide, 
SgNHg, which crystallises in colourless, square plates, m. p. 105°, 
insoluble in water, but soluble in organic solvents. This compound 
gives a coloration with alcoholic potassium hydroxide and with 
alcoholic solutions of organic bases. It is thought that this color- 
ation may be due to the formation of a salt of a nitrogen-sulphur 
anid, but attempts to obtain such an acid or its salts were 
unsuccessful, H. H, 
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Ammoniates as Binary Systems. II. Hydrazine-Am- 
monia. Fritz Friedrichs (Z. anorg, Gkem., 1923, 127, 221— 
227; cf. A., 1921, ii, 603). — Carefully purified hydrazine has 
m. p. ~j-l- 8 '’, as determined by a dilatometric method. The three- 
dimensional pressure-temperature-concentration diagram for the 
system hydrazine-ammonia has been completely mapped out, and 
it is shown that no compound of the two components is formed. 

H. H. 

The Atomic Weight of Boron. Alfred Stock and Ernst 
Kuss (Z. anorff. Chem.^ 1923, 128, 49— 75).— The accepted atomic 
weight of boron, 10‘90, is probably too high. According to Aston, 
boron contains two isotopes of atomic weights 10 and 11 , in such 
proportions that the experimental atomic weight should be about 
10*75 iO-O?. Baxter and Scott have recently found 10*83 iO-Ol 
by analysis of the chloride and bromide {A., 1922, ii, 285), and 
lionigschmid and Birckenbach (this vol., ii, 559) adopt the value 
10*82, also from the chloride. The authors have now made use of 
the gaseous boron hydride, BgH-, for the atomic weight determin- 
ation, by measuring the volume of hydrogen formed by reaction of a 
known weight of the gas with water : 2 H 3 BO 3 + 6 H 2 . 

This reaction is shown to proceed quantitatively. The hydride, 
BgHg, was prepared by heating B 4 HH) to 95° for five hours, followed 
by fractional distillation at low temperatures. As a result of six 
concordant experiments, the atomic weight of boron is found to 
be 10*8055i;0*{)015. This is the lowest value so far obtained. 

The atomic weight of silicon was determined in a similar manner, 
using the reaction of silicon hydride, with sodium hydroxide : 
Sill 4 + 2 Na 0 H=Na^i 03 -[- 4 H 2 . This work was carried out before 
the methods of precision finally adopted in the work on boron had 
been fully developed. Three closely agreeing experiments gave the 
mean atomic weight for silicon 28*1 5, which is considerably lower 
than the accepted value (28*3). E. H. R. 

The Coefficients of Viscosity and Slip of Carbon Dioxide 
by the Oil Drop Method, and the Law of Motion of an Oil 
Drop in Carbon Dioxide, Oxygen, and Helium at Low Pres- 
sures- James M. Egun {PhysM Eev.^ 1923, 22, 161—170).-- 
The coefScient of viscosity of carbon dioxide, determined by the 
oil drop method, is 1-478 x 10‘* at 23° and 760 mm. A. A. E. 

The Interaction of Potassium Tetroxide with Ice and with 
Dilute Sulphuric Acid. Herbert Hawley and Henry Julios 
Salomon Sand (T., 1923, 123, 2891—2896). 

A Study of Secondary Valency by Means of X-Rays, George 
L. Clark and William Duane {Physical Rtv.^ 1922, 20, 85— 86; 
cf. A., 1922, ii, 483). — Potassium tri-iodide, preserved against, sei^ 
sible decomposition, was analysed by the X-ray method and found 
to bocentr^ cubic, with an iodine atom going to the centre of e^h 
(A the original unit cubes of potassium iodide, thereby increasing 
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the edM length from 3*532 to 4*680 XlO~® cm. The number of 
molecmes per unit cube was found experimentally to be 0*4986. 

A. A. E. 

Promoter Action in the Decomposition of Potassium 
Chlorate. Harvey A. Neville (J. Amr. Chem, Soc,, 1923, 
45, 2330 — 2333). — ^The fact that commercial manganese dioxide is 
a more effective catalyst in the decomposition of potassium chlorate 
than the pure material is shown to be due to the presence of 8*8% 
of ferric oxide in the commercial article. Experiments with mixtures 
of these two oxides confirm this view, and show that, each oxide is 
a promoter of the other. The action of cupric oxide and manganese 
dioxide as mutual promoters is also shown experimentally. J. P. S. 

TheMelting-point (Solidus) Curve forMixtures of Potassium 
Nitrate and Sodium Nitrate. Walter Matthew Madouj and 
Henry Vincent Aird Briscoe (T., 1923, 123, 2914—2916). 

The Structure of Crystals of Sodium Bromate and Sodium 
Chlorate. L. Veoard {Z., Physik, 1923, 18, 379—381).— The 
author replies to criticism by Kolkmeijer, Bijvoet, and Karssen 
(this vol., ii, 414) of the structures attributed by him to crystals of 
sodium bromate and sodium chlorate. Considerations of the 
relative numbers and intensities of lines in the respective X-ray 
spectra, and of the experimental determination of these intensities 
lead the author to conclude that the structures proposed by him 
are to be preferred to those suggested by his critics. J. S. G. T. 

Investigation with X-Rays of the Structure of Crystals 
of Sodiiun Chlorate and Sodium Bromate. A. Karssen {Rec. 
trav. chim,, 1923, 42, 904— 930) —An attempt to decide between 
the models propos^ by the author and others (A., 1921, ii, 200) 
and those proposed by Dickinson and Goodhue (A., 1922, ii, 145). 
It is concluded that with the present uncertain underlying assump- 
tions no final choice can be made. H. H. 

Heterogeneous £q[uilibria in the Ternary System Sodium 
Sulphite-Sodium Sulphate-Water. Albert Cherbury David 
Rivett and Neil Bannatyne Lewis [Hec. trav. chim., 1923, 42, 
954—963). — Isotherms in the ternary system sodium sulpWte- 
sodium sMphite-water were obtained at 0*1°, 17*5°, 25°, and 37*5°. 
The stable systems at the three lower temperatures show two series 
of mixed crystals, one between the heptahydrates, and one between 
the decahydrates of the salts. At 25*^, there is also a metastable 
system of mixed crystals of the anhydrous salts. At 37*5°, the 
stable system is one in which there are three series of mixed crystals 
between the anhydrous salts. H, H. 

X-Ray Investigation of the Crystal Structure of Lithium 
and Li&ium Hydride. J. M. Bijvoet {Rec. trav. chim., 1923, 
42, 859—903). — The elementary cell of lithium is found to be a 
centred cube with an edge of 3-50 A., each cell containing two 
atoms ; the “ atomic domain ” is 3*04 A. in diameter. A lattice 
of stationary valency electrons does not explain the results obtained, 
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and it is thought possible that the valency electron ro^ roimd 
“e n^us. (I po^ibly between the nuclei, m planes perpendicular 

h^i also crystallises in cubes with ^ 

tier unit cell of side 4-10 A. Two models app^ ' 

S with atoms at the points of the lattice with ra^ of “me 
orfer of magnitude as found by Bohr for the free atoms : (6) with 
^Jtive Uttom-ions and negative hydrogen-ions at the points of 
ae lattice, the electrons rotating romd the nuclei “ 
m-n dionlar to the non-intersectmg trigonal 

Siusof the lithium+-ion is about 0-05a, andof theH -lonisabout 
0-68<i. This structure, of course, iinplies a “ 

the hydride, as against a homopolar linking in the metal. H. H. 

Crystal Structures of Lithium Iodide ^d Ruhidium 
FluOTide E, W. G. Wyckofe and Ecgeh W. Posnjak (J. 
SW Acad. ScL, 1923, 13 39^97) -An aP^ 
crenancv in the results obtained by the authors (A ,1922, u, 214 
S and by Davey (this vol„ ii. 413) for the costal structo of - 
£m fluoride as determined by X-ray analysis is attributed to 
thfrobability that the material employed by the latter was not 
toe CXI salt. Additional Z-rav dato refemng to hthim 
^rarrSven. It is pointed out ttat the observed mtensites 
oftoe fraction lines obtained with the material used "je d^eren 

from those calculated for the * to do 

calculated interatomic distances associated with this structi^ do 

not agree with those to be rA^’S’li 537^ 

“atoimo radii” determmed by W. L. Bragg (A., 1920, ii, S31). 
ThX^cture of hthium iodide, as determined by the authors from 
observations on the fused material gives a “ 

Xt ” of toe atoms for which the atomic distance, L' t° I. « “ 
substantial agreement with that to be anticipa^ from the ^itne 
rule viz 3-015 A. Accepting this structure, the only outetandmo 
S~rbetween calculatli and anticipated values of atomic 
^nL amongst the alkali halides would be 
the crystal structure of rubidium fluonde. additiond^d^ta^Jo 
which are given. 

Aqueous Solutions of 

Claude Bonniee {Compt. rend,, 1923, *77, bSo 

toe effect, on the gaseous pressure produced “i clo^ oMl) the 

aaueous solutions of aramomum hydrogen carbonate, ot 

SraSn of toe solution, and (2) -lab- " 

volumes of liqmd and gaseous phases cf atio D'^^its 

421, and Berthelot and Andre A., 1887, 

expressed by means of curves, which should be consulted 1^ ^ 

Rendering Thin Stiver Titos on Pistole. 

MASS and 0. Stern {Z. physikal. Ghern., 192 , 2 ji]ver 

Gerlach and Stern have shown pre-noiwly pteit, 

films may be rendered visible by physical development {Z. ‘ U 
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1921 , 8, IIQ; 1922, 9, 349,353). The present paper deals with 
e^nmente to asoeitoin the miLium tLtoees of 

^ dented in thia maimer. The sdver filiS wire 
produced from a silver-plated platinum wire which on heating emits 
a stream of silver atoms; these pass through a small hde fa a 
platonm sc^n and on to the glass. The thickness of the fam 

TfSlI is the thick^S 

of the silvCT on the platmum wire, p the radius of the hole fa the 
screen, t the distance of the screen from the s’I/iaa nlnf^a anri j *u 
thickn^ of the film The plate of gll 

m a solution of 1— 2 /, qumol containing a little gum arabm and 
then I— 2 drops of 14 silver nitrate are added. After a few 
^utes, the film oommencre to show. It is shown that the thinnest 
film detectable by this method is 2 x IQ-® cm. Holding the C fa 
cadmium vapour also develops it, the limit of the method being 
he same as above. Experiments with copper films produced fa 
the same manner s^how that a ^ of this metal of the sa4 thickn^ 
as the silver can be detected by the same method. J. F. g 

Sinicture of Hun Silver Precipitates. J Estermaick (7 
p^dkal. Chem., 1923, ITO, 403— 406).— In an earlier paper (pre- 
cedmg abstract) a method is described whereby thin sfivcr fams 
were rendered visible by a physical development which consisted 

I! film. It is now shown that 

the developed film m some cases could be removed as a foil biit fa 
others it remam^ as mere spots of silver of a grey or brown’ colour 
The silver films have therefore been examined ultramicroscopicaUy 
It is shoTO that films 3 xl0-» cm. thick are made up of definite 
mdividnal particles Smee an ultramicroscopie particle must 
rensBt of at least ,000 atoms, it foUows that these crystals canTt 
be formed from silver deposited fa the position where the crystal 
18 foimd. It 13 suggested that the silver atoms are adsorbed on 
he glass and that by columns with other atoms fa the adsorption 
ayer the crystals are built up. The author’s experiments indicate 
hat the mean free path of the sUver atoms is of the order of 
iuO atomic diameters. J F S 

Reductira of Silver Salts by Means of Manganous Salts 

Giuseppe Babbeei {Gazzetta, 1923, 53, 645-^,— The black 
pulverulent precipitate formed on addition of O-LV-ammoniacai 
si^^ver mtrate solution to O-LV-manganous sulphate solution at 
tne ordmary temperature consists of a mixture of manganese 
^oxide and silver (cf. Wohler, Annalen, 1837, 41, 344). If the 
omer solution contains only sufficient ammonia to dissolve the 
Dolffinn P^^ipitate will have the com- 

K A f^oses statement that the compound 

l(yf conditions {Annakn, 1857, 

AVI, 229) IS erroneous. j{ p 

^ Aqueous Solution of Sodium Hyposulphite 
rom Th® Remove?? cf Silver 

Residues, J. B. Firth and J. Higson 
I- • 5oc. them. Ind,, 1923, 42, 427— 429T).^-^olid silver chloride is 
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acted on to a smaJl extent by dflate solutions (2-6%) of sodium 
riomilpWte. Stronger solutions (12-24%) are 
aS increasing with rising temperature up to about SO . then 
falling off at still higher temperature, probably on ^ount of 
decomposition of the hyposulphite. Under the most favourable 
eStens using a 24% elution at 50°, the product consists of 
10-05% unchanged silver chloride, 88-92% of sUver, and 1-95% of 
dphm (as Agi). The product is therefore a mixture of silver 
ani silver sulpfiide. A solution of silver chloride m sodium tine- 
Xhite is immediately reduced in the cold by sodium hypo- 
sulphite to silver sulphide, whilst an ammom^al solution of ^ilver 
chloride is reduced quantitatively to metalhc silver. These two 
reactions can be applied for the recovery of silver &om river 
chloride residues. ’ ’ . 

Transference of the Acid Radicle in tte SoUd Phase. H. 

J. Abvid Hedvall and Josef Heuberg:^ {Z. an^, CAem., 1923, 

^23 1 14).- The displacement of a basic oxide from a ^It by a 

mori basic oxide, as observed in the c^ of ^^b onate s ^^hen they 
are heated with an oxide more basic than that present m the salt 
(\ 1922 ii 766) has now been found to occur with sulphates, 

Th; sulphates examined included th.»e of strontium calemm, 

magnesium, zinc, copper, cobalt, and iron (Fe and Fe ) tod the 

oxite used were those of barium, strontium, calcium airi mg. 
nesium. Reaction between the salt and oxide was detected from 
fhe heatinff curve The reaction temperature was lowest with 
ba^i^om'e! ^^ing from 328-370° Wh Merent salts; with 
strentium oxide, it varied from 410-1,61°. and with calcmm o«ds 
from 516—584°, except in one case, with ferrous ^hen it 

^ as low as 444°. Magnesium oxide requu-ri the highest tem- 
peratures as a rule, and these are not determinable mth so hi£ 
Tdegree of accuracy as in the other cases on account of the low 
heatfrf reaction. In all the cases observed, ^tion occurs at a 
temperature much below the decompotition temperate of the 
salt^ Reaction can only occur when the heat of reaction is 
and is not reversible. The extent to which the retotion proceri 
was determined in the case of copper sriphate Umg molec^r 
nronortions with BaO, 12-2% remained unchanged, with SrO. 
n-8V and with CaO, 38-9%. When the proportion of oxide wai. 
tacreSX the ^ion of copper sulphate left unchangri 
“ri^ndingly dhninished. The reaction is to be regarded “ 
a true solid phase reaction between space lattices m con ^ ^ 
suitable temperature. ‘ ' 

The Crystal Structure of Strontium Selenide. ; 

1922 . 20 , 84,).-Strontium 

prepared by heating the selenate to rriness m a | » 

was examhied by the powder method. The unit structure 
cube of dimensioM 3-lo\. the alternate comers bemg f 

strontium- and selenium-ions. * 

Action of Barium on Sulplmte 1^ _if j 

Howard E. Batsford (/nd. Eng. Chem., 19-3, lo, 
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small proportion of barium chloride is added to a fused mixture of 
sodium and calcium chlorides, any sulphate present as impurity 
is quantitatively precipitated and the freezing point of the fused 
mixture is unaltered. C. I. 

Quantitative Decomposition o! Natural Fluorspar by 
Fusion with Excess oi Sodium Carbonate. C. C. Palxt {Z. 
anorg. Chm., 1923, 128, 360 — 354).— Whilst freshly precipitated 
calcium fluoride is completely decomposed by the carbonate fusion 
within two hours, it was found that one fusion left a quantity of 
mineral fluorspar undecomposed, the amount so left vaiying with 
the degree of fineness of the pulverised mineral, the amount of 
sodium carbonate used, and the duration of the fusion. The 
residue from a single fusion of fluorspar was never less than 5-8% 
of the weight taken, but this residue may be completely decompose 
by a second fusion with sodium carbonate. S. 1. L. 

The Vapour Pressure of Cadmium and its Alloys with 
Zinc. AumBD Charles Egerton and Frank Victor Ealeigh 
(T., 1923, 123, 3024—3032). 

Constitution and Evolution of Oxides and Metallic Hydr- 
oxides. Paul Pascal ifiompt, rend., 1923, 177, 765—768).— 
The measurement of specific magnetic susceptibility allows a clear 
distinction to be made between water present as (I) hydroxyl or 
(2) solvent of crystallisation, etc. In this way, the dehydration 
of various hydroxides has been studied. Cadmium hydroxide, 
when heated, passes irreversibly into the oxide, magnesium hydr- 
oxide, however, undergoing the corresponding change reversibly. 
In the case of zinc hydroxide, although dehydration is irreversible, 
water lost by the hydroxide is partly adsorbed by the oxide. 
Magnetic analysis enables these changes to be followed clearly, 
whereas they would not be detected by ordinary methods. Whilst 
zinc hydroxide, on dryinf at 160®, is partly converted into oxide, 
the latter, if resulting from the dehydration of the hydroxide at 
205®, still retains 2— 37o of water. E. E. T. 

Cadmium Sulphide and the Estimation of Cadmium. 

Alfred Charles Egerton and Frank Victor Raleigh {T., 
1923, 123, 3019—3024). 

The Isotopes of liead. A. 8. Russell [Nature, 1923, 112, 
619— 620),— The author’s analysis of the complexity of elements 
(this vol, ii, 748) leads to the somewhat surprising conclusion that 
common lead consists principally of mass-numbers 204, 205, 206, 
207, 208, and 210, of which probably 206 and 208 are the chief. 
Of these isotopes, 206, 208, 210, and possibly 207 are end-products 
of radioactive series; consequently this analysis, if confirmed 
experimentally, can of itself neither confirm nor support the view 
that common lead may be of radioactive origin. The odd mass- 
number 205 may possibly be an isobare. Minor additions to and 
corrections of previous results are given. A. A. E. 
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Adsorption of Gases by CJopper. Robert N. Pease {J. 

Chem. Soc.t 1923, 45, ’2296— 2305).— The adsorption isotherms ol 
hydrogen, ethylene, ethane, carbon monoxide, and nitrogen at 0° 
and up to one atmosphere pressure have been determined. The 
results are discussed and the specific character of the adsorption 
is pointed out. The effect of poisoning the copper with mOToury 
on the adsorption of hydrogen, ethylene, and carbon monoxide 
and also of partly deactivating copper, by heating, on the adsorp- 
tion of hydrogen and ethylene, has been ascertained. In both 
cases, it has been found that the strong adsorption at low pressureg 
has been markedly decreased whilst the additional adsorption at 
higher pressures has been Uttle affected. From these results and 
certain incidental observations, it is concluded that the adsorption 
is due to specific adsorbing centres on the copper surface rather 
than to the copper surface as a whole. These centres, it seems 
reasonable to suppose, are regions of high curvature, or “ pea^,” 
on the surface. J. F. S, 

Metallic Cementation. H. Weiss [Ann. Chim., 1923, [ix], 
20, 131 — 195; cf. this vol., ii, 678). — The rate at which alloys, 
initially not in equilibrium, attain homogeneity was studied in 
the cases of copper-tin, silver-antimony, and copper-arsenic, the 
last-mentioned being in the form of a prehistoric axe containing 
1*25% of arsenic. The results obtained may be adequately 
expressed as an exponential function of the absolute tem- 
perature and for the temperature range covered .by experiment by 
where B is time, T absolute temperature and K and a 
are constants (cf. Tammann and Schonert, A., 1922, ii, 772). The 
author is of opinion that his experiments do not distinguish clearly 
between the influence of temperature and that of concentration, 
but that the latter appears to be one of the controlling factors in 
those temperature regions in which cementation occurs in practice. 
No tendency to the attainment of hom^eneity could be observed 
initially in the prehistoric specimen, but a more delicate experi- 
mental method is required in order to justify extrapolation of 
results to include phenomena occurring at the ordinary temperature. 
The various causes which may impair the accuracy of the experi- 
mental work are discussed, together with their bearing on the 
results which might be obtained by extrapolation, and it is shorn 
that a possible interpretation would indicate the cessation of 
penetration on reduction of the temperature to 280®. Five aJlop 
(silver-antimony, copper-antimony, silver-tin, gold-antimony, 
gold-lead) in which penetration occurs in the form of propagation 
of a chemical reaction were studied from the point of view of the 
time factor, and the general conclusion drawn is embodied in the 
equation 0~mx-\'nl2 As the time taken by the chemical 
reaction is negligible in comparison with that required for pene- 
tration, mx may be omitted and 6 becomes 71/2 . ic®, where n/2 is the 
time required for formation of a homogeneous layer 1 mm. m 
thickness and x the thickness of the layer formed. The propa* 
gation of a zone of given concentration is thus proportional to the 
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square of the time if the conditions remain unchanged The 
size of «*e cmt^ formed and the possibility of the eristence of 
regions which ^er m stability may affect the results^Sed^ 
me author states that he does not claim to hare thrown light on 
the mechanism of penetration, but the results show thame phLo 

oapricious as the tem^S 

i'srp»4.5; ?*"■' 

Mining J. ■^ess 1923 115, 1055-1061). -The digram is ofZ 
obtain^ when the two components of the system aie com- 
^ ^ m^h other when liquid, but only partly so when 

P , /o >*^ec>). feohd solutions are formed with limitja nt 

solubdity at 92 . 50 / FeS and 50o/„ Cu^. respecSyr~™i 
are not formed. Ferrous sulphide has f A ^ 

SK.'* V- “fi, t 

state at 960 , due probably to a dimorphic change in the crystal 
habit of cuprous sdphide. In the range 15-45o/„ FeS Tthe 
mass IS h^t^ consid^erably aboye its melting point, tess rf’sZhm 
by yolatihsation and consequent interaction of iron with c^roS 

P /o gradually lost sulphur when maintained at I 100° 

experimental procediC^is 
Chemical Absteacts. 

Sep^ation of the Rare Earths by Basic Precipitation, 
p Cenum-, Lanthanum-, and Coloured 

Earths frtro Thonum-free Monazite Sand. Wilhelw 
Praxdtl and Joseph Losch {Z. anorg. Chem 1923 127 
214; cf. A. 1922. ii. 769).-4e crudt ^nd Syj^’in^eL' 
ce^ra^ mine acid and potassium bromate solution added to 
precipitate the cerium. The filtrates are concentrated, and this 
prreess is repeated until all the cerium is remoyed. The coloured 
(ramariuni, neodymium, and praseodymium) are tihS 
addition of ammonium and cadmium 
nitrates. The lanthanum appears m the final precipitates. 

H. H. 

Sodium and Metals of the Cerium 

(A 'im ^ statement of Meyer 

carbonates are easUy obtained 
mtallme and have the general formula M 2 (CO,) 3 ,Na,CO, 12H 0 
compound forms microscope spHerolitcs 
“Otber-liquor, change either to slender, 

in parallel bundles, or to ilregnlar 
apherobtes®®lf®^*^‘ “"“m sodium compound forms mmute 
and la^^!ll«r*‘t'^’ tbe mother-Uquor, to bundles of needles 
cellar aggregates. The praseodymium sodium compound 



ii. 864 


ABSTRACTS OP CHEMICAL PAPERS. 


forms either pale green complicated aggregates resembling minute 
iamelliB or bundles of needles. The neodymium sodium compound 
forms aggr^ates of needles. The samarium sodium compound, 
SmNa(C 05 )g, 6 Ha 0 (deve, A., 1885, 636, gave SHjO), forms char- 
acteristic minute rosettes. T. H. P, 

The Crystal Structure of Mercury. L, W. McKbehan and 
P. P. CiOFFi {Physical Hev.j 1922, 19, 444 — 446). — Hull's powder 
method was employed in connexion with a thin coat of minute 
mercury droplets condensed on the outer surface of a paraffin- or 
sheUac-coated rotating glass capillary tube, the mercury being 
maintained at about —115® by the vapour from boiling liquid air. 
The lattice appears to be rhombohedral, with the axial ratio 1*94, 
The calculate density, if one atom is associated with each cell, is 
13*97 g./cm.®; that computed from Mallet’s and Dewar’s results 
is 14-29 g./cm,*. The disparity may indicate that a closer packing 
of atoms can occur in large ingots than in microscopic droplets. 

A. A. E. 

Dynamic Allotropy of Mercuric Iodide. A. Damiens {Cmpt. 
rend., 1923, 177, 816— 818).— It is shown that Smite’s theory of 
dynamic allotropy (cf. A., 1915, U, 262, and A., 1917, ii, 174), as 
applied to mercuric iodide, is contradictory to the law of the dis- 
placement of equilibrium, and that the results of hk experiments 
on the rapid cooling of heated mercuric iodide are incomplete. 
According to Smite, the speed of reconversion (into the red variety) 
of yellow mercuric iodide, heated at temperatures above the trau- 
sition point (127®), and subsequently cooled in liquid air, is greater 
the higher the temperature of heating. Whilst this is now con- 
firmed for a first heating and cooling of commercial or precipitated 
iodide, it is not confina^ for a second or third heating and cooling; 
with well-developed crystals of the iodide, or with a sample that 
has previously been fused, reconversion to the red form takes place 
instantaneously on cooling, independently of the temperature of 
heating, even where this is as low as 135®. Smite’s results are 
readily explained ; the higher the temperature at which heating of 
microcryatalline iodide is effected, the higher the iwrcentage of 
large crystals in a sample, owing to increased sublimation, and 
hence the accelerated recovery on cooling. E. E. T. 

Mechanism of the Reduction of Permax^anate and its 
PhysiccMdiemical Basis. VI. Mangani-manganate as an 
Intermediate Product of the Reduction of Manganate. Josii 
Holluta (Z. physikal. Chem., 1923, 106, 324 — 340; cf. A., 1922, 
ii, 771, this vol., ii, 744). — The absorption spectra of manganate 
and mangani-manganate have been investigated and it is found 
that absorption spectra of these two substances differ sufficiently 
for the measurement of the spectrum of a strong alkaline solution 
of these substances to indicate their presence or absence from ft 
reaction mixture. It is shown to be likely that the measurements 
of the absorption spectrum of manganate made hitherto have been i 
effected with solutions containing also mangani-manganate. Tbe 
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pouj^ of the reductioE of mai^anate in strongly alkaline solution 
has been investigated, and it is found that in solutions which are 
i-ON with respect to alkali an intermediate compound is formed, 
the bright blue sdutions of which give a similar absorption spectrum 
to that given by mangani-manganate described by Auger and Billy 
(A., 1904, ii, 262). The appearance of this compound during the 
reduction coincides with the formation of quinquevalent man- 
ganese. The results of the previous paper {loc. cit.) have been 
confirmed from measurements in faintly alkaline solution. In 
strongly alkaline solution, the reduction of manganate occurs in 
two phases, which is explained by the formation of mangani- 
manganate as an intermediate stage. The first phase of the r^ue- 
tion, namely, the formation of mangani-manganate, is accelerated 
by hydroxyl-ions, whilst the second phase, namely, the reduction 
of the mangani-manganate, is retard^ by hydroxyl -ions. 

J. F. S. 


The Corrosion of Iron in Water and in Neutral Salt Solu- 
tions. John Albeet Newton Friend (T., 1923, 123, 2996— 
2999). 

Ferric Oxide Sols Prepared from Iron Carbonyl. H. 

Freundlich and S. Wosnessensky {Kolloid Z., 1923, 33, 222— 
227). — A clear reddish-brown ferric oxide sol, which is very stable, 
can be prepared by the oxidation of iron pentacarbonyl. This is 
effected by shaking the pentacarbonyl with very dUute solutions 
of hydrogen peroxide. Since in the oxidation the only other 
products are carbon dioxide, carbon monoxide, and oxygen,* the 
only electrolyte present is carbonic acid, and if this is removed or 
if the sol is boiled the sol coagulates readily. The coagulum obtained 
in this way can be readily peptised to form a positive sol by leading 
a stream of carbon dioxide through it, or by the addition of hydro- 
chloric, nitric, or picric acid, aluminium chloride or ferric chloride. 
The positive sol can be converted into a negative sol by the addition 
of sodium hydroxide. The coagulum produced by the addition of 
electrolytes cannot be again peptised by carbon dioxide. The sol 
obtained directly from the pentacarbonyl gives the usual pre- 
cipitation values of a positive sol, but these are considerably smaller 
than the values obtained with ferric oxide sols prepared by more 
usual methods. The latter are therefore more stable, and conse- 
quently, the sols obtained by peptising the coagulum from the 
pentacarbonyl sols with ferric chloride are much more stable than 
sols containing no ferric chloride, A similar result was obtained 
with sols obtained by using aluminium chloride as peptising agent, 
but in this case the sola were not so stable as the ferric chloride 
sols. The lack of stability was much more marked in the case of 
sols prepared by the use of lanthanum nitrate as peptising agent. 
The sol from iron pentacarbonyl can be sensitised by the addition 
of small quantities of albumin, but larger quantities of albumin 
peptise the ferric oxide coagulum to form a negative sol. 

J« F. S, 

31 
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The Oxidation of Iron Sulphate Solutions in Air. Pbamod 
Kisbb Banerjbb (Z, ayuyrg, Chem., 1923, 128, 343 — 349).“-Oxid- 
ation of ferrous sulphate solutions exposed to air proceeds extremely 
slowly; by analysis of samples withdrawn at intervals over a 
period of sixty-two days, it was found that the order of the reaction 
approaches more nearly that of a unimolecular than that of a 
bimolecular reaction. Potassium sulphate exerts an accelerating 
effect, but the sulphates of all other metals tried, and sulphuric 
acid itself, exert retarding effects, the maximum retarding effect 
being that of copper sulphate. At higher temperatures, the reaction 
appears to be very nearly unimolecular. S. I. L, 

Precipitation Reactions of Nickel and Cobalt Sulphate 
Solutions with Zinc or Cadmium at 100°. Robert Kremani^, 
Franz Anqelbergeb, Franz Bakalarz, Rudolf ROhrich, and 
CamiUjO Stoqer [Z. anorg. Chem., 1923, 127, 316 — 342). — Zinc 
or cadmium in the form of turnings or small cylinders was added 
to solutions containing about 14 mol, /litre of nickel sulphate or 
about 0-09 mol, /litre of cobalt sulphate. At room temperature, 
the precipitate contained both metals together with much hydr- 
oxide. At 100°, hydroxide is stUI produced, but in less quantity. 
It was found that the amount of hydroxide produced increases 
with the ratio precipitating metal/precipitated metal. It was also 
found that the surface of the precipitating metal influenced the 
composition of the precipitate in that as the surface of the pre- 
cipitating metal increased the percentage of precipitated metal in 
the precipitate also increased. Measurements were also made of 
the EM.F. of the precipitated metal/solution against a normal 
electrode. ^ H. H. 

[3-Cobalt Iodide. Erwin Birk and Wilhelm Biltz [Z. anorg, 
Chem., 1923, 128, 45 — 18). — When ordinary anhydrous cobalt 
iodide is heated in an evacuated glass tube at 570 — 575°, at which 
temperature it boils, part of it sublimes, forming black crystals 
of the iodide, part decomposes, and a small quantity is deposited 
high up the tube as a yellow powder. The yellow powder is a 
second form of cobalt iodide, termed ^-cobalt iodide. It is ex- 
tremely hygroscopic, and dissolves in water to give a bright yellow 
solution from which chloroform removes free iodine, leaving a 
colourless solution. This solution will remain colourless for some 
time, but when warmed or concentrated it acquires the rose colour 
of an ordinary cobalt iodide solution. Attempts to prepare dis- 
tinctive hydrates or ammoniates of the 9-salt were not successful. 

E. H. R. 

The Binary System Tungsten-Molybdenum. W. Geiss 
and J. A. M. VAN Liempt {Z. anorg. Chem,, 1923, 128, 355—360).— 
The pure metals in powder form were compressed together m 
various proportions, and heated to sintering, the melting points 
of the alloys so obtained being determined by passing currents 
through filaments of standard cross-section. The melting points 
all lie on the straight line connecting the melting points of the 
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pure elemente, and the alloys all appear to have homogeneous 
structures, thus sho^ving that a continuous series of mixed crystals 
is formed. This conclusion was confirmed by determinations of 
the temperature coefficients (o^ ) of the electrical conductivities, 
and is in agreement with the remarkable similarity existing between 
the elements in all respects. 

The temperature coefficient may be used to estimate molybdenum 
in an otherwise pure tungsten ; 1 % by weight of the former reduces 
the coefficient by about 10%. S. I. L, 

The Precipitation of Tungstic Acid [Tungsten Trioxide]. 

J. A. M. VAN Liempt {Z. anorg. Chem., 1923, 127, 215—220; cf. 
A., 1922, ii, 773). — The influence of temperature and concentration 
of acid on the precipitation of tungsten trioxide was studied. The 
precipitate consists of a mixture of the white and the yellow forms 
of the trioxide, together with an adsorption compound with water. 
Temperature has Bttle effect on the precipitation, but in order to 
obtain the precipitate in a granular and easily manipulated form, 
it is advisable to use hydrochloric or nitric acid in high concen- 
tration, and in excess. H. H. 

The Ammines of Bivalent Tin. Wilhelm Biltz and Wilhelm 
Fischeb {Z. anorg. Chem., 1923, 129, 1—14).— The foUowi^ 
compounds were investigated, the temperature at which the dis- 
sociation pressure equals 100 mm. and the heats of dissociation 
per molecule of ammonia having been determined. SnCI^jONH,, * 
-55“, 7-6 Cal.; SnCl2,4NH3, -15°, 9-3 Cal.; SnBr2,9KH3, -57^ 
7-55 Cal; SnBr2,5NH3, -2°, 9-8 Cal; SnBrg.SNHs, 66°, 12-5 
(M.; SnBr2,2NH3, -102°, 13*6 Cal; Sn^lONHg or ONHg, -48°, 
7-9 Cal; Snl2,5NH3, 10°, 10-2 Cal; Snl2,3NH3, 55°, 11-9 Cal; 
Snl2,2NH3, 94°, 13-3 Cal; Snl 2 ,NH 3 , 157°, 16 Cal. Heats of 
solution in 1% hydrochloric acid of SnClg +0-8 Cal, SnBfg —1*6 
Cal, Snig —5*8 Cal Heats of formation were measured tensi- 
metrically and calorimetrically and the results agreed well De- 
crease in the stability of the complexes in pacing from the chloride 
to the bromide and to the iodide was not observed. For the 
compounds with the higher co-ordination numbers, the authors 
suggest the formation of two shells of ammonia around the central 
atom, and in the case of stannous bromide the co-ordination numbers 
are assumed to be 3+2 and 3+6. The preparation of all the 
compounds is described. All except SnCl2,4NH3 and SnI„ 2 NH 3 
are new compounds. W. T. 

The Binary Halides of the Quadrivalent Elements. I. 
Quadrivalent Tin. Mathias G. Rader (Z. anorg. Chem., 1923, 
130, 325 — 332). — Examination of the melting-point curves of mix- 
tures of pure stannic bromide and iodide, and analysis of the 
crystals first separated on cooling, show that no mixed halogen com- 
pounds as described in the literature really exist. The method given 
by Lenormand {A., 1899, ii, 33, 745) for the preparation of SnBrglg 
by heating stannous bromide with excess of iodine in sealed tubes 
at 100° is found in fact to yield an equimolecular mixture of stannic 
bromide and stannic iodide. S. I, L. 

31—2 
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The Reduction of Inorganic Halides. U. The Reduc- 
tion of Titanium Tetrachloride. Otto Buff and Franz 
Neumann {Z, anorg, Chem,, 1923, 128, 81—96). — ^The reduction 
of titanium tetrachloride with different elements was studied. 
Sodium amalgam reduces it slowly to dichloride in the cold, but 
if the action is too prolonged, trichloride is formed by interaction 
of the dichloride with tetrachloride. Magnesium, zinc, aluminium, 
arsenic, and antimony reduce the tetrachloride to trichloride, the 
reaction being accelerated by a small quantity of anhydrous 
aluminium chloride; phosphorus and sulphur reduce the tetra- 
chloride only in presence of aluminium chloride. Reduction of 
titanium tetrachloride with aluminium powder in presence of 
aluminium chloride affords a new and effective method for pre- 
paring titanium trichloride. The reaction is carried out in a 
closed, evacuated tube at 200 — 250'^. The trichloride obtained, 
freed from tetrachloride and from almninium chloride by dis- 
tillation, is in a finely divided, non- crystalline form, of a bright 
violet colour. It is very sensitive to oxygen and moist air. When 
heated with sulphur, it forms titanium chlorosulphides of varying 
composition, Ti5Cl4Si2 to Ti4Gi2Si2, and it also forms similar com- 
pounds with selenium. When titanium trichloride is heated at 
425° at less than 1 ram. pressure, it volatilises practically un- 
changed and the trichloride crystallises on the colder parts of the 
f tube in dark violet prisms. At 450° and above, the trichloride 
decomposes (at < 1 mm. pressure) into tetrachloride and dichloride. 
The dichloride remains as a black powder when the trichloride 
is heated at 475° and the tetrachloride vapour is pumped away as 
it is formed. Titanium diehloride is extraordinarily reactive, takes 
fire in moist air, and decomposes water at once with evolution of 
hydrogen. It is not volatile at 600° at very low pressures. 

E. H. R. 

Reduction of Inorganic Halides. HI. The Reduction 
of Zirconium Tetrachloride. Otto Ruff and Richard Wall- 
stein {Z. anorg. 1923, 128, 96— 116).— Zirconium tetra- 

chloride can be reduced by a number of metals and metalloids, 
including al uminium , magnesium, zinc, arsenic, antimony, lead, 
tin, mercury, bismuth, and phosphorus, to a greater or less extent, 
at temperatures above 250° in presence of aluminium chloride, in 
absence of air. The most suitable reducing agent is aluminium 
powder in presence of aluminium chloride at 300°. At this tem- 
perature, zirconium tetrachloride does not react with alumina, 
but zirconia reacts completely with aluminium chloride according 
to the equation : SZrOg+iALClg 3ZrCl44-2AL03. When zir- 
conium tetrachloride is heated in a vacuum at this temperature 
with the theoretical quantity of aluminium for the reaction 3ZrCl4-f 
Al=3ZrCl3d-AlCl3, and the aluminium chloride and unchanged 
zirconium tetrachloride are removed by sublimation, a residue is 
left consisting largely of zirconium trichloride, wHch, however, 
cannot be obtained in a pure condition. The trichloride is a brown, 
microcrystalline solid, 3 0. It is rapidly oxidised by air to 



BUKERALOaiCAL OREMlStBY. 


ii. 869 


oxychloride and decomposes water with evolution of hydrogen 
and fonnation of ZrOClg. Concentrated hydrochloric acid retards 
the reaction with water, and a brown solution of zirconium tri- 
chloride is obtained which slowly loses its colour as oxidation 
proceeds. When heated in absence of air at about 330“, the tri- 
chloride decomposes into a mixture of di- and tetra-chloride : 
2 ZrCl 3 =:ZrCL-(-ZrCl 4 , and when the tetrachloride is removed as 
fast as it is formed hy a vacuum pump, the dickloride remains as 
a black, amorphous substance, 3'6. It is practically insoluble 
in air-free water, and is only slowly decomposed by moist air or 
water. It is oxidised by concentrated acids with evolution of 
hydrogen and fonnation of the quadrivalent zirconium salt. Above 
(j 00“, it decomposes into zirconium tetrachloride and zirconium. 

K H. R. 

Crystal Structures of Vanadium, Germanium, and Graphite. 
Albbet W. Hull (Physical Bev., 1922, 20, 113). — The powder 
method of examination shows that vanadium has a body-centred 
cubic lattice of side 3 ■04 A., distance between nearest atoms 2*63 A., 
ideal density 5'96. Germanium has the same ciystal structure 
as diamond; corresponding values are 5*63 A., 1*218 A., and 
6*36. It is confirmed that the lattice of graphite is of the hexa- 
gonal close-packed type, and not rhombohedral as found by Debye. 

A. A. E. 

Dispersoid Synthesis of Gold. I. P. P. von Weimabn 
(KoHoid Z., 1923, 33, 228 — ^247). — A general preliminaiy com- 
munication in which after a discussion of dispersoid synthesis, an 
account is given of experiments on the dispersoid synthesis of gold 
by the formaldehyde method, the phosphorus method, the citrate 
or tartrate method, and the glycerol method. In the general 
discussion, the author examines the conditions which control the 
size of the colloidal particles, and the reversibility and the stability 
of sols. The influence of impurities and added foreign substances 
is also discussed. The stability, size of particles, colour, and other 
characteristics of gold sols prepared under various conditions by 
the above-named methods are discussed. J. F. S. 


Mineralogieal Chemistry. 


Presence of Anhydrous Sodium Sulphate among the 
Products of the Present Activity of Vesuvius. Ferruccio 
Zambonini (Atti B. Accad. Lincei, 1923, [v], 32, ii, 122-124).-* 
The products of the present activity of Vesuvius include anhydrous 
sodium sulphate in the form of thenardite. T. H. P. 

The Existence of Brochantite in Katanga. Alfkep Scuoep 
and Georges Buyssb (Bull. Soc. Beige GA>T., 1923, 33, 72—73 ; 
BuU. Soc. Chim. Belg., 1923, 32, 342— 343).— Minute, greenish- 
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blue needles on quartz crystals in a sample of copper ore have the 
optical constants of brochantite and gave : 

CuO. SO,. H,0. sp. gr. 

6911 1707 13-81 3-88 

L. J. S. 

The Presence of Camotite in the Congo. Alfred Schohf 
and ^ MILE Richet {Bull. Soc. Beige 1923, 32 [for 1922], ISO— 

152; Bull Soc. Chim. Belg., 1923, 32, 340— 341),— A yellow, 
crystalline powder in red sandstone from Katanga is proved to be 
camotite. The minute crystals are rhombic scales with an angle 
of 77 — 78’5° ; the optic axial plane is parallel to the shorter diagonal 
and the acute negative bisectrix normal to the plate. The material 
dissolves in hydrochloric acid to a blood*red solution, this colour 
(due to vanadium) being lost on heating. L. J. S. 

A Black Mineral Associated with Camotite from the Congo. 

Alfred Schoep [Bull, Soc. Beige Geol., 1923, 33, 85 — 86; BuU. 
Soc. Chim. J^elg., 1923, 32, 344—345). — ^A red, calcareous sandstone 
containing camotite (preceding abstract) shows black lenticles 
and irregular stains. The lenticles dissolve in strong hydrochloric 
acid with evolution of chlorine yielding a green solution. Analysis 
gave : 

SiO,. CoO. FojOj. MusO,. 

44-15 2-18 4-70 3-60 

The remainder being water and calcium and magnesium carbonates. 
The black colloidal material is compared with heubachite, trans- 
vaalite, etc. L. J. S. 

Chinkolobwite. A New Uranium Mineral from Katanga. 

Alfred Schoep {BuU. Soc. Beige OeoL, 1923, 33, 87 — 88; Bull. 
Soc. Chim. Bdg.y 1923, 32, 345 — 346). — A specimen of massive 
soddite (A., 1922, ii, 451) from Chinkolobw'c, is partly covered with 
a felt of fine needles of a canary-yellow colour. These at first 
sight resemble the prismatic type of soddite, but they show a 
lower birefringence and other differences in their optical characters. 
Microchemical tests show the presence of uranium and silica, and 
the mineral is perhaps dimorphous with soddite, 12U03,5Si02,14H20. 


Analytical Chemistry. 


A New Absorption Pipette for Gas Analysis. Sidney 
Walter Saunders (T., 1923, 123, 2826—2828). 

Volumetric Analysis. M. Emm. Pozzi-Escot {Ann. Chim. 
Analyl.., 1923, [ii],'5, 293). — Fabaron has recently {ibid., 161) 
suggest^ the use of graduated tubes for measuring the volumes 
of precipitates, but the author points out that lie had described 
this method previously (A., 1908, ii, 539). W. P. S. 
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Beplacement of Iodine by Ferric Chloride in Volumetric 
Analysis. Kabl Jullibek and Leo Winoobadoff (Z. anorg. 
Chem.i 1923, 129, 15 — 32). — ^This new method is based on the 
reaction 2F^l8-fNa2S203— 2FeCl3+2NaCl+Na^408, and can be 
employed for the estimation of oxidising and reducing agents. 
The titrations must be carried out with hot solutions and in an 
atmosphere of carbon dioxide. The solutions recommended are 
Od.N’-ferric chloride +0*2% hydrochloric acid and O-liV-sodiiun 
thiosulphate+0*l% sodium carbonate. The ferric solution is 
kept at 50—60° and the thiosulphate solution run in from a 
burette ; this causes the formation of a violet coloration probably 
due to the formation of the unstable ferric thiosulphate, which 
rapidly disappears; the end-point is reached when no further 
coloration is produced; the presence of more than 0-5% hydro- 
chloric acid makes the colour very indistinct. Thiocyanate or 
potassium iodide starch paper cannot be empbyed as indicators 
for the complete reduction of ferric -ion in this case, hut the dis- 
appearance of the characteristic colours with phenols gave good 
results, e.g.f 1 c.c. saturated solution of salicylic acid. The end- 
point was also sharply given by the decoloration of methylene- 
blue, this being due to the presence of thiosulphuric acid; still 
better results were obtained by using a mixture of methylene-blue 
and magenta (5 drops of a O' 5 % solution of aqueous methylene- 
blue and 3 drops of saturated aqueous magenta). Attempts to 
use as the end-point the decoloration of organic dyes by the 
sulphur dioxide formed did not give satisfactory results. Details 
are given of the estimation of potassium permanganate, potassium 
chlorate, manganese dioxide, tin (in white metal), and sulphides. 
Unsatisfactory results were obtained in the estimation of nitrates, 
hydrogen peroxide, and sulphites. W. T. 

New Methods in Alkalimetry and Acidimetxy, and in 
Oxidimetry. Hydrolytic Precipitation Analysis and Mer- 
curimetry. K. Jklukek and P. Kbebs {Z, aru/rg. Chem.j 1923, 
130, 263—324). — In place of the usual organic colour indicators, 
the following inorganic salts may be used in titrations of acids 
and alkalis : (a) Lead salts for all alkalis, and for acids other than 
sulphuric ; (6) copper salts for ail acids with ammonia ; (c) silver 
salts for all acids other than the halogen acids, and for all alkalis 
other than ammonia, and (d) ferric thiocyanate for aU strong acids 
and alkalis. With (a), (6), and (c) the quantity of indicator used 
must be os small as possible ; excess of alkali is added to the acid 
solution containing the indicator, and the excess titrated back 
until the cloudiness due to precipitation of the heavy metal hydr- 
oxide disappears. The average results with (a) are 0*6% too high 
in determining the alkali, with (6) 0*6% too high, and with (c) 
2*5% too high; these average errors must be taken into account 
for very accurate estimations. Using (d), the average error is 
only 0*1% ; the indicator is used in the form of 1 drop of a 0-25% 
ferric chloride solution and 10 drops of a 10% potassium thiocyanate 
solution. 
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A suitable method ior the titration of ferrous and stannous 
salts consists in oxidation with hydrogen peroxide solution, using 
as indicator a titanic salt in presence of sulphuric acid. To reduce 
the coloration due to the ferric salt formed, orthophosphoric acid 
is added, the error being 0*5% ; with tin salts, the average error 
is n^ligible. Ferrous salts are titrated in the cold, tin salts at 
a high temperature. The method is unsuitable for arsenic and 
antimony salts, and for oxalates, 

A titration method for the estimation of cadmium and 
nickel consists in precipitating as hydroxide by means of excess 
of standard alkali at the boiling point. After cooling, a few drops 
of silver nitrate are added, and the liquid is titrated with standard 
acid until the yellow coloration disappears. A comparison solution 
is required in each case, and a separate determination of the amount 
of alkali required to make the original solution neutral must also 
be made. For cadmium, the results are very accurate; for nickel, 
the average error is +0*3%, probably due to oxidation. 

The hydrolytic precipitation method described by Jellinek and 
Czerwinski (this vol., ii, 878) has been further examined for the 
estimation of (1) lead by means of potassium chromate, and extended 
to (2) disodium hydrogen arsenite, (3) disodium sulphide, (4) sodium 
carbonate, and (5) potassium cyanide as precipitation reagents. 
The solutions to be titrated must be exactly neutralised in each case. 
Method (2) was found unsuitable for zinc, but suitable for lead 
and cadmium, the discrepancies being within the limits of experi- 
mental error. Phenolphthalein is employed as indicator, and 
comparison solutions without indicator must be used. Precipit- 
ation is effected at the boiling point, and the arsenite solution 
must be standardised each time against the pure metal .salt solution. 
With (3), very accurate results are obtained for zinc salts, and the 
analysis may be applied to the estimation of zinc in white metals 
and other alloys. The indicator used is methyl-red, and the 
sodium sulphide solution must be standardised by means of pure 
zinc at forimghtly intervals. The method is rapid and convenient. 
Both zinc and lead may also be estimated accurately with (4), 
using phenolphthalein as indicator; the neutralised solution is 
boil^ with excess of the carbonate solution, the excess being 
titrated back at 100® with a standard zinc or lead solution, re- 
spectively, until the red coloration disappears. Comparison 
solutions must be employed. Neither of these metals can be- 
accurately estimated by means of (5), but with silver excellent 
results are obtained; phenolphthalein is used as indicator, and 
precipitation carried out at the boiling point. 

Mercuric salts may also be estimated by means of (5), the cyanide 
solution being added at the boiling point until the indicator, phenol- 
phthalein, bwomes rose-coloured. A constant error of 3'1% (low) 
is observed, but if the cyanide be standardised by means of a 
mercuric salt, this error automatically disappears. By reason of 
the slight di^ociation of mercuric salts, th^ promise to be of 
great value in connexion with this method of analysis. 
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Use of Calcium Carbonate in Volumetric Analysis. E. 

Kobdbs {Z. anal. Chem.f 1923, 63 , 117 — 120). — ^For the estimation 
of free chlorine in solutions which cannot be titrated directly, 
the ohlorme may be expelled by generating carbon dioxide in the 
solution by the action of hydrochloric acid on thick pieces of 
calcium carbonate (marble) and collecting the evolved gases in 
potassium iodide. In estimating the available oxygen in man- 
ganese dioxide, for instance, a weighed quantity of the substance 
is introduced into a conical flask together with two thick pieces 
of marble and hydrochloric acid is dropped on to the dioxide by 
means of a dropping funnel. When the latter has dissolved, after 
gentle heating, if necessary, the flask is inclined so that the marble 
comes into contact with the liquid. The carbon dioxide evolved 
sweeps the chlorine formed in the first stage into receiving flasks 
containing potassium iodide and the liberated iodine is titrated 
as usual. The whole process takes ten minutes against the forty- 
five minutes consumed if carbon dioxide is passed through the 
apparatus in the usual way. A. R. P. 

Use of the Mercury Electrode for Electrometric Titration 
of Halides, Cyanides, Sulphides, and Thiosulphates. I. M. 

Kolthoff and E. J. A. H. Verzyl {liec. trav. ckim., 1923, 42, 
1055 — 1004). — ^Methods are described for the potentiometric 
estimation of chlorides, bromides, iodides, cyanides, sulphides, and 
thiosulphates. The alteration of the E.M.F. of the solution (Aa) 
in contact with a mercury electrode with a small change in concen- 
tration of mercuric chloride (Ac) is measured, and the end-point 
is indicated when Aa/Ac reaches its maximum value. Chlorides 
and bromides can be determined, but not together in the same 
solution. Iodides can be estimated even in great dilution, but 
large quantities of bromides interfere. Cyanides and thiocyanates 
can be estimated. Sulphides may be estimated in great ^ution, 
especially in alkaline solution, but strong solutions are best titrated 
with silver nitrate. Salts with bivalent anions depress the results 
slightly. Thiosulphates and sulphides may be estimated in mixtures 
of the two, provided neutral solutions are employed. H. H. 

Estimation of Sulphur in Cast Iron Sansei Kitajima 
[Rihvagahi Kenkyujo Ikdy 1923, 2, 243 — 258). — The author has 
examined the usual method of estimating sulphur in iron, by dis- 
solving in hydrochloric acid and determining the amount of hydrogen 
sulphide evolved, and finds that the rate at which the hydrochloric 
acid is added to the sample has a considerable effect on the result. 
Hydrochloric acid (d M9 — 1-20) diluted with twice its volume 
of water is to be used for the operation and 10 c.c. of cadmium 
chloride solution (prepared from 120 grams of cadmium chloride, 
1,500 c.c. of water, and 600 c.c. of ammonia, d' 0*90) diluted with 
35 c.c. of water. The volume of the solution for the titration 
should be about 70 c.c. for 5 grams of the sample. If the evolved 
hydrogen sulphide is passed through a quartz tube heated to red- 
n^s before entering the cadmium chloride solution, the result is 
slightly higher and more constant ; in this case the results obtained 
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by titration and by weighing as barium sulphate after oxidising 
the cadmium sulphide with bromine water are almost identical 
The solution and residue remaining in the flask after the evolution 
has ceased are almost free from sulphur. K. K. 

Estimation of Sulphate at Great Dilations by Hahn's 
Method. I. M. Kolthoff and M, J. van Cittert {Pham, 
Weekblad, 1923, 60, 1177—1190).— A critical examination has been 
made of Hahn’s method (this vol, ii, 39, 339). The ptesent 
authors filter the barium sulphate through a wad of cotton, as 
suggested by Winkler (Z. angew. Chem., 1917, 30, 251), and carry 
out the final washing with alcohol The method gives results 
1*0 — 1’3% too low, but by working in acetic acid or neutral solution 
instead of in hydrochloric acid solution a high degree of accuracy 
is obtained. Barium chloride gives better results than bariuni 
nitrate. 

The alkali metals and aluminium and ferric salts do not affect 
the results, but calcium interferes unless the precipitation is carried 
out in iV/lO-hydrochloric acid solution. Nitrates have little 
influence, but the presence of phosphates make the results too 
high. If the operation is carried out at atmospheric temperature, 
the errors are much higher; this is also the case if the reagents 
are heated in a sealed tube above 260°, S. I. L. 

limitations o! the Reaction between Ammonia and Sodium 
Hypobromite. Dins haw Hatton ji Nanji and William Simpson 
Shaw {Analyst, 1923, 48, 473 — 477).— Critical examination of the 
hypobromite method showed that it was untrustworthy for the 
estimation of ammonia, particularly for small quantities of the 
latter. When dealing with amounts of ammonia varying from 
3 to 17 mg., the results obtained were from 2 to 7% too high. 
Traces of nitrates and nitrites were always formed as by-products 
of the reaction. W. P. S. 

Cause of Error in the Jodlbauer Method of Estimating 
Total Nitix^en. Jean Bor das {Compt. rend., 1923, 177, COG- 
GO?). — The Jodlbauer method gives a low result with complex 
fertilisers, etc., containing tannins. These, as well as pyrogallol, 
quinol, and pjrocatechol (but not resorcinol or non-reducing 
^phenols) effect partial reduction of nitrate in presence of con- 
centrated sulphuric acid, perceptible evolution of nitrous fumes 
occurring. The methods of Dumas, of Salle, or of Devarda (followed 
by a Kjeldahl determination of nitrogen not present as nitrate) 
are to be ‘preferred in these cases, E. E. T. 

The Determination of Protein Nitrogen according to 
Stutzer. S. Kostytschev (Z. physiol. Chem., 1923, 130, 34— 
38 ), — Stutzer’s method for determining protein nitrogen, in which 
the proteins are precipitated by heating with copper hy<hoxid^ 
is inaccurate. Nitrogen other than protein nitrogen is precipitated 
by the reagent. W. 0. K. 
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Analysis ol Monosodium Phosphate and Phosphoric Acid. 

Fba»k X. Mobbk and Edward J. Hughes (Amer. J. Pharm.^ 
1923, 96, 671 — 678). — The following volumetric method is described : 
40 c.c. of iV/lO'Silver nitrate solution and 0-2 c.c. of methyl-red 
solution are treated with dilute sodium hydroxide solution until 
the red coloration changes to yellow; 10 c.c. of the phosphate 
solution (containing about 0-2 g. of the salt) are then added, and the 
mixture is titrated with iV^/lO-sodium hydroxide solution. The 
reaction proceeds according to the equation NaH2P04+3AgN03+ 
2Na0H=Ag3p04+3NaN03+2H20. One hundred c.c. of 10% 
sodium chloride solution and 0*2 c.c. of phenolphthalein solution 
are treated with sodium hydroxide solution until a distinct red 
coloration is obtained ; the solution is divided into two equal parte, 
to one is added 10 c.c. of the phosphate solution and the mixture 
is titrated with iV/lO-sodium hydroxide solution until the color- 
ation is equal to that of the reserved portion. The equation for 
this titration is NaH2P04+Na0H=Na2HP04+H20. If the two 
titrations yield the same percentage of monosodium phosphate, 
the sample is free from disodium phosphate and phosphoric acid ; 
a higher percentage by the phenolphthalein method indicates the 
presence of free phosphoric acid, whilst a higher percentage by the 
methyl-red method denotes the presence of disodium phosphate 
in the sample. The quantities of free phosphoric acid and disodium 
phosphate may be calculated from the results obtained. The 
sodium chloride solution used must not contain calcium salts and 
the sodium hydroxide solution must be free from carbonate. The 
method may be applied to phosphoric acid. W. P. S. 

Chemistry of the Reinsch Test for Arsenic and Antimony, 
and its Extension to Bismuth. B. S. Evans {Amlyst, 1923, 
48, 417 — 429). — The results obtained in an investigation pf the 
Reinsch test favour the hypothesis that the reaction is due to 
reduction of the arsenic, antimony, or bismuth salt by a film of 
hydrogen on the surface of the copper, the hydrides formed in 
the first two instances combining with the copper to form arsenide 
or antimonide, respectively. VVhen oxidation of the cuprous 
chloride formed is prevente<l by carrying out the test in an atmos- 
phere of carbon dioxide, the deposition of the three elements is 
complete; in the case of relatively large amounts of antimony, 
the deposit may be so dense that the reaction ceases, and the solu- 
tion may need to be treated with two or three successive pieces of 
copper foil. With small quantities (1 to 5 mg.) of bismuth better 
results are obtained by using acetic acid and sodium chloride in 
place of sulphuric acid and sodium chloride. W. P. S. 

Estimation of Arsenic in Arsenobenzenes. F. de Myt- 
TENAEBB [with VAN BoECKEL, MusET, and Bumont] {Ckim. et Ind., 
1923, 10, 403 — 410). — About 0*2 g. of the arseno-compound is 
dissolved in 6 c.c. of water, 10 c.c. of hydrogen peroxide (10 vols.), 
and 10 c.c. of 50% sulphuric acid are added and the mixture is 
boiled until the excess of peroxide is decomposed ; a further 5 c.c. 
of hydrogen peroxide are then added, and the heating is continued 
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until sulphuric acid fumes are evolved. After cooling, the 
mixture is diluted with 10 c.c. of water, a slight excess of 1% 
potassium permanganate solution is added, and the pink coloration 
is discharged by the addition of a drop of oxalic acid solution; 
20 c.c. of 26% potassium iodide solution are added, the mixture 
is heated on a water-bath for twenty minutes, cooled, and decolorised 
exactly by the addition of .^/10-sodium thiosulphate solution. 
Twenty-five c.c. of saturated sodium carbonate solution and an 
excess of sodium hydrogen carbonate are then added, and the solu- 
tion is titrated with A'/lO-iodine solution. Each c.c. of the latter 
solution is equivalent to 0 003749 g. of arsenic, The quantity of 
arsenic present should be from 19 to 21 %, and the ratio arsenic/ 
nitrogen should not be less than 5-6. W. P. S. 

A New Gas Combustion Furnace. Thomas J. Hedley (J. Soc. 
Chtm. Ind., 1923, 42, 432 — 433t), — somewhat fuller description of 
the furnace previously described (T., 1921, 119, 1242). E. H. R, 

Estimation of Carbon Monoxide in Air, Viktor Andriska 
[Z. Uniers. Nakr. Gennssm., 1923, 46, 43 — 46). — Weltzl’s tannin 
reaction with defibrinated blood solution in which carbon monoxide 
has been absorbed from the air is developed into a quantitative 
method of determining carbon monoxide in air. The sensitiveness 
of the test was found to be 1% of the volume of blood solution 
(1 part of blood to 4 parts of water) employed, so that 100 c.c. 
of blood solution wall detect 1 c.c. of carbon monoxide. Absorption 
vessels are not suitable for estimating small proportions of carbon 
monoxide in air, as losses occur. A more complete absorption is 
obtained by shaking up the blood solution with one hundr^ times 
its volume of air in a closed vessel. A hollow stopper capable of 
containing 50 c.c. of blood solution, which can be fitted to a 5-litre 
flask, is illustrated. This is so designed that the blood solution is 
projected into the flask in a thin stream, so as to effect a complete 
absorption of the carbon monoxide. After absorption is complete 
(3 hours), knoT^ volumes of the blood solution are diluted Mith 
known volumes of the fresh blood solution, the total volume of 
the mixture being in each case 5 c.c. Fifteen c.c. of a freshly pre- 
pared 1% tannin solution are added to each mixture and that 
mixture noted, the colour of which can just be differentiated from 
the blank test with fresh blood solution only, after remaining for 
twenty-four hours. In this way, accurate estimations of carbon 
monoxide in air arc possible down to 0-02%. H. C. H. 

A Microchemical Method for the Anal3rsis of Carbonates. 

MiECZYStkw Bominikiewicz {Roezniki Ckemji, 1923, 3, leS— 
176). — Naturally occurring carbonates can be divided into two 
groups according to their behaviour on heating on platinum foil 
below red heat ; the first group includes those which are not visibly 
changed by this treatment (calcite, aragonite, lublinite, dolomite, 
magnesite, witherite, strontianite, baryocalcite, etc.) and those which 
change colour under the same conditions (siderite, rhodochrosite, 
oligonite, ankerite, brennerite, cemosite, plumbocalcite, smith- 
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■souite, and. caicites and dolomites containing iron or manganese) ; 
naturally coloured minerals such as malachite are not taken into 
consideration. 

CWf the minerals of the first groups only two — strontianite and 
witherite — are completely unaffected by heating; the remainder 
suffer some degree of dissociation with the formation of oxides which 
can be detected by suitable reagents. The grains of mineral are 
treated, after heating, with an alcoholic solution of alizarin (0*1%) ; 
those which contain an oxide are coloured bluish-red, whilst stron- 
tianite and witherite remain colourless. Dianil-green in aqueous 
solution can also be used for the same purpose, but the use of 1 % 
alcoholic phenolphthalein is preferable because it allows a further 
distinction to be made between the minerals of this group. The 
coloured phenolphthalein salt formed with magnesium is insoluble 
in alcohol and only slowly dissolves in water, whilst the calcium 
salt is readily soluble. Magnesite is thus readily recognised becatise 
the grains of mineral become coloured, but the solution remains 
colourless ; the solution slowly becomes pink in the case of dolomite, 
whilst an immediate coloration is obtained with calcite, etc. 
Dolomite can, moreover, be distinguished from magnesite, because 
the latter, when heated and then warmed for ten minutes with 5% 
aqueous sodium hydroxide followed by a 0'1% aqueous solution 
of the ammonium salt of 2:4:6; 7-tetrahydroxyfluoran (Lieber- 
mann, A., 1901, i, 595), is coloured crimson, whilst dolomite remains 
colourless. Predacite, when heated on platinum foil for a few 
seconds below red heat and then treated with phenolphthalein, is 
coloured in places only, and the alcoholic solution remains colourless, 
as the mineral is composed of a mixture of calcite and brucite, the 
former of which is not decomposed by this treatment; staining 
with tetrahydroxyfluoran after treatment with alkali produces 
a similar effect. Calcite can be distinguished from aragonite by 
heating the mineral for two minutes with 0*25% aqueous cobalt 
nitrate (compare Meigen, A., 1901, ii, 692), washing, and staining 
mth. tetrahydroxyfluoran. On heating with dilute ammonia, 
aragonite remains crimson, whilst calcitc is decolorised. Ferrous 
sulphate (1%) can replace cobalt nitrate in this test, the dye being 
us(^ in alkaline solution; aragonite is coloured blue, but calcite 
remains colourless. Calcitc, aragonite, witherite, and strontianite 
are coloured violet when treated after heating with 0*3% ferric 
chloride for twelve seconds, followed by a neutral solution of the 
dye and finally ammonia ; dolomite is unaffected. 

In order to distinguish witherite from strontianite, the mineral is 
warmed for one to two minutes with 0*5% chromic acid, when 
witherite is coloured yellow ; the colour can be intensified by sub- 
sequent treatment with a lake-forming dye such as chromotrope-2.B. 

Of the minerals of the second group, siderite and rhodochrosite 
become black and lustrous on heating, and the former is also 
magnetic; caicites and dolomites containing iron or manganese 
become light brown to black; smithsonite shows a yellow color- 
ation while hot, and becomes colourless or black on cooling, whilst 
cerussite is coloured light -brown and does not change on cooling. 
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They can also be distinguished by warming with 6% aqueous 
sodium hydroxide for fift^n to twenty minutes and with tetra- 
hydroxyfluoran for five to ten minutes. The colours produced 
are : siderite, purpIish-broAvn ; rhodochrosite, brpwmsh>crimson ; 
smithsonite, orange. A further test consists in heating for ten to 
fifteen minutes with 5% sodium hydroxide and a drop of bromine, 
then with sodium hydroxide alone, and finally with a saturated 
solution of benzidine in acetic acid ; minerals containing manganese 
are coloured an intense blue {e.g,, rhodochrosite). 

In a few cases it was found that iron present in some dolomites 
and calcites was not detected by the tetrahydroxyfluoran test; 
it is suggested that the iron was present in the form of a definite 
double carbonate, similar to the calcium magnesium carbonate 
which constitutes dolomite. 

Smithsonite can be recognised by Ijcmberg’s method (Z. deutsch. 
Geolog, Oes., 1887, 357) in addition to the above, and this also 
applies to cerussite. The latter and also plumbocalcite can, however, 
be recognised by the benzidine test described above; an intense 
blue coloration, changing to violet, is observed in these cases. 

G. A. R. K. 

Sodium 6-Chloro~5-iiitro-tn-toluenesulphonate — a New 
Reagent for Potassium. Herbert Davies and William 
Davies (T., 1923, 123, 2976—2982). 

Quantitative Analysis by Hydrol 3 rtic Precipitation. K. 

Jelltnek and J. Czerwinski {Z, anorg. Chem,, 1923, 30, 253— 
262). — If to a slightly acid solution of barium chloride coloured 
red by addition of methyl > orange, excess of potassium chromate 
solution is added, the colour changes from red to yellow ; as soon 
as the equivalent quantity of potassium chromate has been added, 
any excess is hydrolysed and the solution acquires an alkaline 
reaction. Consideration of the degrees of dissociation and of the 
hydrogen-ion concentrations of the common indicators shows that 
high degrees of accuracy may be expected by applying the principle 
to any case in which soluble combinations of weak acid with strong 
base or strong acid with weak base may be utilised. Thus barium 
chloride may be estimated by means of potassium chromate, using 
methyl-red, with an error of 0-06%; by adding a known excess of 
barium chloride, sulphates may be similarly estimated. Cadmium 
salts do not interfere. Similarly, lead nitrate may be estimated 
by means of potassium chromate, using methyl-red. The titrations 
are carried out in porcelain dishes. The new method allows of 
rapid and accurate titrations in many cases in which gravimetric 
analysis is tedious and difficult. S. I. L, 

Thu Separation of Magnesium from the Alkali Metals by 
Means of Organic Bases. Giinhild Hemming (Z. anorg, Chem., 
1923, 130, 333 — 342). — A solution of guanidine (prepar^ by 
addition of a slightly insufficient amount of barium hydroxide to 
the carbonate) precipitates magnesia quantitatively in presence of 
the alkali metals if excess be used; ammonium salts interfere. 
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The metibod may be employed in titration, but since guanidine 
solutions do not keep well, standard solutions of the carbonate 
and baryta may be employed. Kperidine does not give quite 
such good results, but the solution may be*kept without change. 
Aliphatic amines are not so suitable, the errors oeing greater. 

S. I. L. 

A New Microchemical Heaotion for the Estimation of 
Zinc. G. Spacu and R. Ripan {Bui. ^oc. Cluj, 1922, 1, 
576™580; from Chem. Zentr., 1923, iv, 185; cf. this vol., ii, 699). — 
The double compound of the composition tZn(C 5 H 5 N) 2 ](CNS )2 
formed by the reaction of ammonium thiocyanate and pyridine 
with a zinc salt is dissolved by repeated extraction with small 
quantities of chloroform. After evaporation to dryness of the 
chloroform solution, the residue is weighed. G. W. R. 

The Electrometric Titration of Zinc and Cadmium. Fbisdb. 
MuUjBE {Z. anorg. Cham., 1923, 128, 125 — 130). — In confirmation 
of the results of Hedrich (Z>m. Dresden, 1919) it is found that zinc 
can be titrated electrometrically with potassium ferrocyanide, 
using a platinum indicator-electrode, \vith an accuracy of 0-2 — 0*3% ; 
the precipitate is K 2 Zn 3 (FeCgNg) 2 , and the results are best with 
hot neutral solutions. Cadmium may be similarly titrated, the 
precipitate being K 2 Cd(FeCgNg). With sodium ferrocyanide, 
cadmium gives accurate results, but with zinc poor results were 
obtained. No advantage is gained by addition of salts of rubidium, 
caesium, or lithium. Zinc in presence of cadmium may be accurately 
titrated with potassium ferrocyanide, but the cadmium can be 
estimated in the solution only by the use of an empirical factor. 

S. I. L. 

Estimation of Zinc and Lead in Presence of Lai^e Amounts 
of Carhon. W. Kahlbaum [Ev^, Min. J. Press, 1923, 116, 110 — 
111), — The carbonaceous matter is destroyed in O’o g. of the material 
by heating with 5—10 g. of sodium peroxide in a mild steel bomb 
of Parr’s type. The mass after reaction is extracted with water, 
and the insoluble hydroxides are dissolved in dilute acid. For the 
estimation of zinc, 5 g. of ammonium chloride, 20 c.c. of ammonia 
solution, and a little hydrogen peroxide are added, the liquid is 
filtered, and titrated with potassium ferrocyanide solution. Lead 
is estimated by the molybdate method or, if present in only a small 
quantity, electrolytically. Chemical Abstracts. 

A New Reaction for Cadmium. G. Spacu {Bui. §oc. 

Chj, 1922, 1, 538 — 541 ; from CJitm. Zentr., 1923, iv, 187). — By 
the ^dition of potassium thiocyanate solution to an aqueous 
solution of a cadmium salt in the presence of pyridine, a white 
crystalline precipitate having the composition [Cd{C^HrN) 2 ](CNS )9 
is obtained. It is soluble in excess of pyridine and is decomposed 
by acids. By this reaction, 0*02 g. of cadmium per litre may be 
detected. G. W. R. 

The Estimation of Lead as Cyanide. W. Herz and Eberhaed 
Neukirch {Z. anorg. Chem., 1923, 130, 343— 344) .—Lead is pre- 
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oipitated quantitatively in the cold bj? gradual addition of consider- 
able excess of normal sodium cyanide solution ; the precipitate 
is collected, dried, and weighed as Pb(CN)^. Neither copper nor 
silver interferes. ' S. I. L. 


Nature of the Osdde Produced on the Anode during the 
Electrolysis of Thallous Su^hate. A. Gutbieb and W. 
Dietekle {Z. Elektrochem.j 1923, 29, 457 — 467), — The authors have 
examined the methods of Heiberg (A., 1903, ii, 614) and of Gallo 
and Cenni (A., 1908, ii, 986) for the electrolytic estimation of 
thallium, which consists in the deposition of the oxide on the anode. 
It is shown that the oxide invariably contains sulphuric acid. 
Consequently, neither method is trustworthy for the exact estim- 
ation of th^um. It is shown that thallium may be estimated 
by the electro-deposition of oxide as follows : thallous sulphate 
is dissolved in 100 c.c. of water in a roughened platinum dish, 
0-1 — 1*5 c.c. of 2 A^-suIphuric acid and 5 — ^9 c.c. of ethyl alcohol 
are added, and the solution is electrolysed at 53 — 58°, when the 
oxide TljOg is deposited quantitatively. It is shown that the 
anodic product is definitely TI 2 O 3 , and not TI 3 O 5 , as suggested by 
Gallo and Cenni (ioc. ciL). J. F. S. 


A New Specific Reagent for the Estimation of Copper. 

F. Feiql {Ber.j 1923, 56, [H], 2083 — 2085).-“The name “ Cupron ” 
is proposed for benzoinoxime, which precipitates copper quanti- 
tatively from neutral or ammoniacal solution. The precipitate is 
sap-green in colour, and is insoluble in water, alcohol, dilute ammonia, 
acetic acid, or tar^ric acid. It is easily soluble in dilute mineral 
acids, and fairly soluble in concentrate ammonia. The reagent 
is specific for copper in ammoniacal or tartrate solution, in that 
iron, lead, cobalt, nickel, zinc, and aluminium are not precipitated. 
It is sensitive to one part of copper in 33,000 parts, and the annexed 


co-ordination formula 


is proposed for the copper 


Ph-C C-Ph 

i Oil 

\/ 

Cu 

derivative. This contains 22-02% Cu and may be dried in the 
air oven at 110°. K. H, 


Simultaneous Electrometric Estimation of Copper and 
Silver by Means of Potassium Thiocyanate. Erich Mulleb 
and Arthur Rudolph [Z. anal. Chem., 1923, 63, 102—111).— -Copper 
may be determined clcctrometricalJy by measuring the change of 
potential between a copper indicator electrode and the usual normal 
calomel electrode at 70° in a solution containing sodium hydrogen 
sulphite to which standard potassium thiocyanate is slowly added. 
The solution must contain more copper than corresponds with a 
Jtf/lOO-solution; the results are always about 0-7% too high. 
Silver gives good results when similarly titrated at the ordinary 
temperature, using a silver indicator electrode. As the presence 
of sulphites interferes with the simultaneous determination of 
both melals in a solution, the silver is titrated, first using a silver 
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indicator electrode ; tlie solution is then filtered^ a copper electrode 
inserted, the ^uisite sodium hydrogen stdphite added, and the 
copper then titrated as above. By a comp^isation of errors the 
results for copper are quite good under these conditions. 

A. R. P. 

The Electrometric Estimation of Mar^anese. Erich 
MtoBB and Otto Wahlb {Z. amtg. Chem., 1923, 129, 33—10).— 
Volhard’s method of the titration of a manganous salt by means of 
permanganate 2Mn04'+3Mn*‘+2H20=5Mn02+4H* can be carried 
out electrometrically. The presence of a zinc salt, potassium nitrate, 
or another electrolyte is shown to be necessary (cf. Sarkar and 
Dhar, A., 1922, ii, 398). The values obtained are rather low. 
Near the end-point, an interval of seven minutes is necessary for 
a constant EM.F, In the presence of hydrogen fluoride, the 
reaction is as follows : MnO^ +4Mn‘*-f 8H’=5Mn‘**-f4H20 (cf. 
Miiller and Kopp, A., 1910, ii, 957). In this case, the end-point 
is sharp, but depends on the composition of the solution. The 
best results are obtained by using 10 c.c, of 4A^- sulphuric acid and 
8 g. of potassium fluoride per 100 c.c. of the solution. The authors 
hope to extend the applicability of this method to the analysis of 
a mixture of ferrous iron and manganese. W. T. 

The Separation of Tin from Other Metals. N. Howell 
Furman (Ind. Eng. Chem., 1923, 15, 1071 — 1073). — An investi- 
gation of the precipitation of stannic tin by means of cupferron 
from such a solution as would be obtained in the McCay method of 
separating tin and antimony (A., 1909, ii, 351, 1910, ii, 1003) showed 
that this method of treatment is rapid and accurate. The 
precipitate on stirring for thirty to forty- five minutes becomes 
compact and brittle, and is then easy to filter and wash. 
Manganese, nickel, cobalt, and zinc, if present, remain in the filtrate. 

The separation of tin and antimony by precipitation with hydrogen 
sulphide in dilute hydrofluoric acid solution \s incomplete unless 
the antimony is all in the tervalent state. The method of electolytic 
precipitation of tin from the solution obtained in the McCay method, 
as recommended by Kling and Lassicur (A., 1920, ii, 452), has been 
found to be extremely slow and unsatisfactory. C. I. 

Oxidimetric Studies on Antimony, J. Knop {Z. anal. Chem., 
1923, 63, 81' — 102). — ^A large number of titrations of antimony 
with potassium permanganate under varying conditions have 
been carried out in order to ascertain those giving the most satis- 
factory results. Under widely varying conditions of acidity either 
of hydrochloric or of sulphuric acid or of both, results w^ere obtained 
which gave only 98-5% of the total antimony if the calculations 
were based on an atomic weight of 120-2. Every possible source 
of error was investigated without obtaining any more satisfactory 
result. Consequently, further series of tests were made by adding 
an excess of potassium dichromate solution and titrating this excess 
with ferrous sulphate, using dipheuylamine as internal indicator 
or ferrieyanide as external indicator. From the mean of many 
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vety concordant results, again only 98«5% of the antimony present 
was found and no possible source ot error could be discovered. All 
the results obtains agree with the old atomic weight of 12 1 '9 for 
antimony, and this seems to confirm the value of 12 1*8 riven in 
the German atomic weight tables for 1922. A. R. P. 

Tables for Sugar Analysis. G. D. Elsdon [Analyst, 1923, 
48, 435 — 443). — ^Tables are given showing the quantities of dextrose, 
laevulose, hydrated lactose, anhydrous lactose, maltose, invert- 
sugar, sucrose, and starch corresponding with weights of cupric 
oxide (also cuprous oxide and me^Uic copper) for every mg. from 
100 to 460. The tables are based mainly on those published 
previously by Brown, Morris, and Miller (T., 1897, 100, 281). 

W. P. S. 

Estimation of Dextrose and Laevulose. F. Lucius [Z. 
Unters. Nakr. Gentmm., 1923, 46, 94 — 95) .—In the estimation 
of dextrose and laevulose by the method based on the inversion of 
the latter with dilute inorganic acids (A., 1920, ii, 132), the period 
of heating may be reduced to three houre by doubling the concen- 
tration of acid employed. Any further increase in acid concentra- 
tion above this figure (20 c.c. of 5 A- hydrochloric acid and 50 c.c. 
of sugar solution) leads to an appreciable decomposition of dextrose. 
A series of ten analyses carried out on mixtures of known com- 
position using this method gave results for dextrose 95—96-7%, 
and for Isevulose 96*1 — 101% of the amounts actually present 

H. C. R. 

Biochemical Characterisation of Galactose in a Mixture 
containing Galactose and Arabinose. Mabo Bridbl and 
Jean Charpentier [Compt. rend., 1923, 177, 908— 910).— Emulsin 
acts on a mixture of galactose and arabinose in 70% alcohol, at 37^, 
to give p-ethylgalactosido, and galactose may therefore readily be 
identified, as, for example, in the products of hydroljrais of gum 
arabic (cf. this vol., i, 540). If the enzyme is renewed from time to 
time, some ethyl arabinovside is also formed, but, without such 
renewal, only the galactose is converted into a glucoside. E. E. T. 

Estimation of Sugars in Mixtures cf Sucrose, Invert-sugar, 
and Lactose. Hans Jessen-Hansen [Camptes rend. Trav. Lah. 
Carhherg, 1923, 15, No. 3, 21 pp.). — Sucrc^e when heated with an 
alkaline copper solution causes a deposition of cuprous oxide, 
although this deposition may be reduced to a minimum by a suitable 
choice of conditions. The quantity of cuprous oxide deposited by a 
mixture of sucrose and a reducing sugar, or of two reducing sugars, 
is not equal to the sum of the quantities which each sugar would 
deposit if it were the only constituent of the mixture. Series of 
analyses were therefore carried out to determine the amount of 
oop^r deposited under standard conditions (1) by pure invert-sugar, 
(2) by mixtures of sucrese and invert-sugar in which the total weight 
of sugar present was always equal to 0-240 g. ; (3) by pure l^tose ; 
(4) by mixtures of 0*200 g. of sucrose with increasing quantities of 
lactose, and (5) by mixtures of 0-050 g. of lactose with increasing 
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^tfntitfes of invert-sugar. In each case, a formula waa calculated 
to cover the experimental results obtained. The following are the 
formulae for the five different cases : (1) Cu=0’20-f-l-971225— 
0 - 00073 &S 2 ; (2) Cu=l-94+l-97755iS'-0-00079444S2; (3) Cu= 
0*58 + l-2543Ii - 0 000008784X2. (4) Cu = 1-94 + 1-2597X - 

0*00000025X2. ( 5 ) Cu=64'91+l*897912/ -0-00050226/2. 

these formul®, five sets of tables are calculated giving the number of 
mg. of the various sugars in question corresponding with quantities 
-of copper of from 0 to 440 ing. The exact procedure used for 
obtaining the copper is aa follows: 8*65 g. of potassium sodium 
tartrate, 25 c.c. of 3-25iV-sodium hydroxide, and 25 c.c. of copper 
sulphate solution containing 69-278 g. of CuSO^jSHgO (=17*592 g. 
of copper) per litre were mixed just before use in a 150 c.c, conical 
flask. The sugar solution was added and the total volume made 
up to 100 c.c. with water. Hydrogen was passed through the flask 
until all the air was displaced, and the flask then placed in a larce 
boiling water- bath so that the surfaces of the liquid inside and outside 
the flask were at the same level. The flask was allowed to remain 
in the bath for exactly five minutes, after which it was removed and 
the contents were immediately filtered through an Allihn’s asbestos 
tube, using suction. The cuprous oxide was carefully washed with 
warm boiled water and alcohol and completely transferred to the 
asbestos tube, which was finally washed with absolute alcohol and 
other, dried by suction, and the oxide reduced to metallic copper by 
passing a current of hydrogen through the tube, heated in an air 
oven, When completely reduced, the copper was allowed to cool 
in a current of hydrogen and weighed. In using the tables for the 
analysis of a mixture of sucrose and invert-sugar, a 2% solution 
of the sugar is made up, and 50 c.c. of this are inverted according to 
^icol. The acid is neutralised and the volume made up to 100 c.c. 
The invert-sugar in this is obtained from table (I) (=a). The 
original solution is then analysed, taking a quantity corresponding 
with 240 mg. of invert-sugar, and from the amount of copper 
obtained and table (2) the original amount of invert-sugar (=6) 
is obtained. The original sucrose present is therefore 0-95 (a-— 5). 
In the case of mixtures of Jaett)se and sucrose, the approximate 
quantity of lactose is first obtained from the weight of copper, 
using table (4). A solution containing about 1 % of lactose is then 
prepared, and 50 c.c. of this are inverted by Nicol’s method as 
above, neutralised, made up to 100 c.c. and the amount of copper 
obtained from 10 c.c. of this is weighed. The approximate quantity 
of invert-sugar present in this and consequently of sucrose in the 
original solution, can then be read off tabic (5). In order to obtain 
more exact values, a portion of the original solution containing 
exactly 200 mg. of sucrose Is taken and the quantity of lactos (3 
present in this obtained from the weight of copper and table (4). A 
portion of the inverted solution containing, according to the last 
analysis, 50 mg. of lactose will then, by using table (5), give the true 
amount of invert-sugar pr^ent, and consequently of sucrose in the 
onginal mixture. Concrete examples are given which make the 
method of using the tables clear. H, 0. R, 
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Estimation of Pentoses and Pentosans. I. Formation and 
Distillation of Furfuraldehyde. NoRvnjiE 0. Fervieb and 
Ross A. Gortnee (Ind. Eng, Ckem.f 1923, 15, 1167 — 1169). — Distil, 
lations of materials containing pentoses carried out according to the 
method of the Association of Official Agricultural Chemista take place 
from hydrochloric acid of 18 — 20% concentration instead of from 
12% acid, as usually stated. Hydrochloric acid of this concentration 
has a considerable destructive effect on furfuraldehyde and this is 
partly responsible for the low yields of furfuraldehyde that are 
obtained from all pentoseS when the official method is used. The 
pass^ of a slow current of steam through the distillation mixture 
is sufficient to carry off the furfuraldehyde as rapidly as it is formed, 
thereby avoiding its destruction by long contact with strong acid. 
Details of a method for the distillation of pentoses based on these 
considerations are given. By means of this method, theoretical 
yields of furfuraldehyde have been obtained from all the pure 
pentoses that have been tested. Representative data are given. 

■ H. C. R. 

Estimation of Acetyl and on Methylation. Karl Freuden- 
BEEO {Annahn, 1923, 433, 230— 237).— [With Max Harder,]— 
Perkin’s method (T., 1905, 87, 107) for the estimation of the 
acetyl group is improved by the use of aromatic sulphonic acids, 
particularly of toluenesulphonic acid, instead of sulphuric acid. 
This procedure offers 'the following advantages. The hydrolysis 
requires less time, less charring or formation of by-products occurs, 
and, in alcoholic solution, the sulphonic acids exert great solvent 
action. The method is shovm to give good results in the analysis 
of catechin penta- acetate, dextrose penta- acetate, maltose oeta- 
acetate, cellohiose octa-acetate, methylmaltoside hepta- acetate, 
chloromaltose hepta -acetate, bromoglucose acetate, dichlorocatechin 
penta-acetate, dimethyl tartrate diacetate, silver acetate, acetanilide, 
trihydroxypenta-acctatochromic acetate, or dihydroxy hexa-acetato- 
chromic chloride. 

[With Ernst Cohn.]— Quercetin can be converted into its penta- 
methyl ether, and phloroglucinol into its trimethyl ether, in yields 
of, respectively, 75 — 80% and 80 — 85% of the theoretical, by 
conversion into the pcnta-acetate and triacetate, respectively, and 
treatment of the latter, in methyl -alcoholic solution, with a large 
excess of methyl sulphate, followed by the gradual addition <:f 
aqueous potassium hydroxide solution (cf, Freudenbirg and 
Purrmann, this voL, i, 697). W. S. N. 

Polarimetric Estimation of Malic Acid. F. Auerbach 
and D. Kruger (Z. Uniers. Nahr. Oenussm., 1923, 46, 97—154).— 
The method depends on the large increase in the optical activity 
of malic and tartaric acids caused by uranium and molybdenmn 
compounds. A suitable and constant excess of the compound 
used to increase the optical activity is employed and the hydrogen- 
ion concentration of the solution is k^t constant at its optiinuin 
value by the use of mixtures of buffer salts. The relationship 
between optical activity and concentration for malic and tartanc 
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acids was determined experimentally osing the abore conditions 
and ft process was worked out for estimating these acids when 
present alone in the form of their sodium salts, with satisfactory 
accuracy. The molecular rotatory powers of uranium-malic and 
molybdenum-tartaric acids under the conditions chosen were 
found to be constant up to a concentration of O-l mol. per litre 
and to be equal to —700° and +1,044°, respectively. On increasing 
the concentration, the values obtained gradually fell. The raole> 
‘ cular rotatoiy power of uranium-tartaric acid increased With the 
concentration up to a maximum of +^650°, after which it fell 
slowly with increasing concentration. The molecular rotatory 
power of molybdenum-malic acid also increased up to a maximum 
of +1,020°, remaining, however, approximately constant at Uhis 
figure on further increasing the concentration. The fact that the 
directions of rotation of uranium-malic and uranium-tartaric 
acids are opposed, whilst the rotations of the corresponding molyb- 
denum acids are of the same sign enabled a purely polarimetrio 
rcethod of estimating malic and tartaric acids in mixtures to be 
worked out. Willaman’s graphical method of obtaining the per- 
centage of malic acid from the polarimeter readings of the uranium 
and molybdenum solutions (A., 1918, ii, 249) is adapted to the 
conditions employed by the authors. The influence of other 
organic acids on the molecular rotatory powers of these uranium 
and molybdenum acids was investigated. In the case of uranium- 
malic and molybdenum-tartaric acids, the alkali salts of other 
organic acids only slightly decreased the figures obtained. In 
the case of uranium-tartaric acid, a more considerable disturbance 
is produced. In the case of molybdenum-malic acid the .optical 
activity is considerably increased by the presence of salts of other 
hydroxy-acids, citrates almost doubling the molecular rotatory 
power. In the presence of citric acid, therefore, the polarimetrio 
estimation of malic and tartaric acids in the same solution is im- 
possible and when certain other organic acids are present, the 
estimation becomes imtrustworthy. In determining malic acid 
polarimetrically in fruit juices and similar acid mixtures, it is there- 
fore advisable not to attempt the simultaneous polarimetrio estim- 
ation of tartaric acid and to carry out the removal of the sugars, 
pectins, and colouring matter in such a way that the greater part 
of the tartaric, citric, and other organic acids are separated from 
the malic acid at the same time. This can be effected by aid of 
the different solubilities of the respective barium salts in water 
and alcohol, by which means the malic acid is obtained as barium 
malate in aqueous solution containing only small quantities of 
barium tartrate and barium citrate. The malic acid can be 
estimated polarimetrically in this solution in the same way as in 
sodium malate solution. The molecular rotatory power of barium 
malate in the presence of uranium is somewhat lower than that 
of sodium malate under similar conditions and increases slowly 
with the concentration. In the presence of molybdenum, the 
molecular rotatory power is lower in low concentration and higher 
in high concentration than is the case with sodium malate. In 
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oi:der to make the estimation independent of the small quwtitj 
of tartrates and citrates present in the barium malate solufMn, 
the solution was always saturated with these salts. The rdation- 
ship between the small quantities of tartrate and citrate present 
and the polarimeter readings was calculated and that ^tween the 
concentration of malic acid and the polarimeter readings under 
these conditions obtained both by e^riment and by calculation. 
By these means malic acid can be estimated with sufficient accuracy 
from two independent polarimetric measurements ewn in the* 
presence of tartaric and citric acids. H- C. R. 

Analysis of Crude Tartar and Argol. Cuemische Fabrik 
voRM. Goldenbubg, Geromokx & CiB [Z. ancU. OAcwi., 1923, 63, 
111— 116).— The solution of the substance in hydrochloric acid is 
boiled with an excess of potassium carbonate and the filtered liquid 
is evaporated to a small bulk, treated with potassium cWoride, and 
made exactly neutral to phenophthalein with Iwdrochloric acid. 
The liquid is then acidified with diluted acetic acid, digested on the 
water-bath for a few minutes, and set aside over-night. The 
precipitate of potassium hydrogen tartrate is collected on a v^um 
filter, washed with 20% potassium chloride solution saturated with 
potassium hydrogen tartrate, and dissolved in 200 c.c. of water. 
The solution is titrated with sodium hydroxide, using phenol- 

phthalein as indicator. x i 

The above method has been tested in the Chera. Lab. Freseniua 
{ibifi., 116—117) and found to give excellent results. It is cheaper 
and simpler to carry out than the older method involving precipi- 
tation of the potassium hydrogen tartrate by means of alcohol 
followed by titration as above, but using litmus-paper as indicator, 
[Cf. J.S.C.L, 1923, Dec.] A. R. P. 

The Bromine Number. Paul Becker (Z. angew, <7Aem.. 
1923, 36, 539).— A few drops of linseed oil w^ere spread in a thin 
layer on a sheet of glass {4*5 by 15 cm.) which was then inserted in a 
horizontal glass tube of 4*6 cm. diameter. A watch-glass contammg 
a few drops of bromine was placed under the glass plate and the 
tube corked at both ends. After a time, air was passed though the 
tube, and finally the glass plate was heated in an oven at ^*0—^ 
remove excess of bromine and the increase in weight noted. M an 
alternative, the glass plate and contammg tube may be placed 
vertically over pieces of glass rod between which a few drops o 
bromine have been poured. The addition of bromine was ® 
within half an hour and concordant results were obtained whicn, 
when calculated as iodine values, agreed well with those^touna 
directly by Wijs’s method. W. i- Jv. 

New Method oi Estimating the Iodine Value of ^ 
and Fats by using Pyridine Sulphate Dibro^de. ^* * 

Rosenmtod and W. Kuhnheim (Z. UnUrs.Nahr 
46, 154 — 169).— A solution of pyridine sulphate dibromide in g 
acetic acid can be used for determining the io^e value 
and fats. The solution is of about the same stabiUty as the a 
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iodii^ feomide solution and has the advantages that the results 
given by it are independent of the amount of excess of the 
iiaed, that the reaction processes more rapidly than in the 
(rf the Hanus solution in the case of oils of nigh iodine values, 
and that a considerable economy is effected, especially when the 
exc^ of reagent is titrated with arsenioua acid solution. The 
reaction is complete in 5 minutes even in the case of linseed oil, 
and the results obtained agree with those given by Hanus’s method 
^thin the limits of experimental error. The excess of the reagent 
can either be treated with potassium iodide and titrated with thio* 
sulphate, or titrated directly with arsenious acid, the two methods 
giving identical results. Phenol and arsenic may also be estimated 
bv titration with pyridine sulphate dibromiae in glacial acetic add. 

H. C.^ R. 

Estimation of the Acetyl Value (of Fats and Oils). Jessie 
R. Powell {Ind. Eng. Chem., 1923, 15, 622). — ^The Andrd-Cook 
method (A., 1922, ii, 324) is trustworthy, but concordant results 
cannot he obtained by methods involving the separation of the 
acetic acid by filtration or distillation. W. P. S. 

Detection of Adulterants in Cacao Butter. Maecel Pichaei) 
{Am. Fdkif.r 1923, 16, 197 — 215). — The method proposed depends 
on the differences observed in the rise of temperature during the 
solidification of cacao butter and other fats. Fifty g. of the fat 
are melted at 50°, placed in a vertical tube provided with a thermo- 
meter, and surrounded by a jacket through Avhich a current of air 
at 10° is circulated, and the temperature is noted at definite intervals 
during the solidification of the fat. The temperature at first falls 
to a point at W'hich solidification commences, then rises gradually 
to a maximum, and afterwards falls again. The curve showing the 
temperature during the solidification of cacao butter is distinctly 
different from that obtained with other fats. W. P. S. 

Benzidine as a Reagent for Aldehydes. P. N. van Eck 
{Pharm. Weekblad, 1923, 60, 1204 — 1208). — large number of 
aldehydes give good colour reactions in presence of benzidine 
dissolved in glacial acetic acid. Fatty aldehydes give yellow to 
orange colorations. Benzaldehyde gives a yellow, crystalline solid, 
cuminaldehyde an orange solid, anisaldehyde yellow-orange crystals, 
and phenylacraJdehyde dark, blood-red crystals ; microchemical tests 
detect these readily. Vanillin gives a dark, orange-red colour, which 
becomes red on adding water ; the reaction is extremely sensitive. 

S. I. L. 

Detection and Characterisation of Small Quantities of 
Vanillin. H. HtossEY and P. Dblaunby {J. Pham, Ckim.y 
1923, [vii], 28 , 257 — 262). — ^When aqueous solutions of vanillin are 
oxidised with ferric chloride, a blue coloration is formed, which, when 
the mixture is heated for five minutes in the boiling water-bath 
and then cooled, disappears and is replaced by a precipitate (thin, 
mioroscopic, colourless needles, m. p. 302 —^ 5 ^) of dehydrodi- 




i^C4Hj(CH0)(0Me)»0HL. This precipitate 
and collected by centnfuging, in solutions conta 



steam, but may be detected and ol^aoterised in plant 
containing as little as 0 05%, as follow^ Twenty c.c. of the solution 
to be tested are heated in a bath collaining a solution of 
chloride at 130—140®, and two fractions of 10 c.c. of distillate are ' 
collected. Further quantities of 10 c.c. of water are added to the 
residue and again distilled off, this being repeated until nine or W 
such fractions have been collected. The presence of vanillin in " 
these fractions is then determined as above with ferric chloride. 

W.T.K.B. 


The Salt Error of Nitraxxune (Picrylmethyl Nitroamine). 

I. M.itOLTHOFF (i?cc. tmv, chim., 1923, 42, 96^-^68; cf. A., 1922, 
ii, 222). — ^Using nitramine as an indicator, the salt error of electro- 
lytes with univalent ions is —0-09 (inpon) in seminonnal solution. 
In normal solution, the error depends on the salt, and is greater for 
potassium than for sodium salts. The error increases with rising 
valency of the anion. Thus the correction for A-KCl is +0*16, for 
+0-30, and for it is +0*34 in pon- H. H. 


Review of Methods for the Estimation of Acetanilide. 
Edward S. Rose {Amer. J. Pkarm,, 1923, 95, 743— 754).— Both 
Seidell’s tribromoaniline method (A., 1907, ii, 914) and the acetyl 
radicle method, in which the acetic acid liberated by hydrolysis wifii 
dilute sulphuric acid and distilled off is titrated, give good results 
in estimating acetanilide. When interfering substances hare to be 
removed, the former method is somewhat more rapid. One method 
may be made a check on the other by distilling off and titrating the 
acetic acid and titrating the acid residue containing the aniline 
with bromide-bromate solution as in the tribromoaniline method. 
With preparations containing such substances as solid and powdered 
extracts, alkaloids and their salts, antipyrine, or pyramidone, the 
acetyl radicle method is more advantageous as it can be applied 
directly to the residue from the chloroform extraction. TOen 
phenacetine is present, it should be removed as periodide (Emery, 
A., 1914, ii, 755). H. C. R. 


The Triketohydrindene Reaction. V. S. Sadikov and N. B. 
Zeltnski {Biochem. Z., 1923, 141, 105— 108).— In contradistinction 
to the coloration formed by nix^ydrin and hydroxy-compounds, 
that produced in the presence of amino-acids is resistant to boilii^, 
to decinormal alkali, and to 1 % phosphoric acid, and is soluble in 
amyl alcohol. Methylalanine gives the reaction after prolonged 
boiling. The ninhydrin pigment is unstable and slowly d^appe^, 
even when air is exelud^. The esters of monocarboxylic ^ino- 
acids and dicarboxyiic imino-acids give a carmine-r^ pigment 
insoluble in amyl alcohol, and after hydrolysis with acid an amyl 
alcohol soluble blue pigment. Free methylaspartic acid gives the 
reaction, but its ester does not. 3-Amino-l*methylcyclopentaDe- 
carboxylic acid gives a violet colour extractable by amyl alcohol. 
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AKALYTK^CHE 

that a number of type 
I the ninhydrin reagent are 

^on of Hydrogen Cya^ 

^^EST and J. Ricardo 

powdered pigpt nj'rRORSl' 
r ionr hoirs, or at the ordinar 

1 air is then blown through. 

i standard potassium hy^r6xftt&% 
gi|ade absorbed by the latter being estimatea Apmpt 
Jhf ^ults of analyses of various specimens of ‘ 

varieties) show the method to be as satisfactory 
hdinaiy (distillation) method. * E. E T. 

.^Qualitative Scheme for the Detection of Cyanamide and 
^l8)id Compounds. G. H. Buchanan (/nd, Eng. Chem., 1923, 
b40).“-Sj^tematic directions are given for the detection of 
boma, cyanamide, cyanide, dicyanodiamide, guanidine, guanyi 
f‘-nide, mtrate, thiocyanate, thiocarbamide, and carbamide in 
ler mixtures containing any or all of these compounds. 

W.P.S. 

An Mometric Method for Estimating Uric Acid in Urine. 

OriM FfjRTH, JosEPHA Urbach, and Paul Wermer {Biochem. Z. 

23^247).— 'The authors have devised a rapid method for 
!^tmg uric acid m urine which does not necessitate lengthy and 
^#ome filtrations and washings. Five c.c. of urine, measured 
c.c. centrifuge tube, are made alkaline by the addition of 
® carbonate and 5 c.c. of 30% ammonium chloride are added. 

is left for two hours, centrifuged for five minutes, and 
, «paration of the supernatant liquid, the precipitated 
,lhum urate is stirred with 5 c.c. of 10% ammonium sulphate 
.^^ntrifuged for six or seven minutes. The washed 
P^Sipitate is dissolved in 50 c.c. of O‘li\r-sodium hydroxide, 20 c c 
ofO-Oljy-i^ine solution are added, the solution is at once iiidified 
by the ^dition of 70 c.c. of O-liY-sulphuric acid, and the excess of 
free lo^e is titrated with 0•01^^sodium thiosulphate. Under the 
conditions employed, 1 mol. of uric acid takes up 3*5 atoms of 
lodme. The estimation is completed in two and a half hours 
mcludmg the two hours allowed for separation of the ammonium 

UTfttfi,: j p 

Relationship between Colour and Constitution in 
^^yes. MnczYstAW Dominikiewtcz {Boezniki Chemji, 1923 
^^14—335).— A theoretical paper in which the known facts 
rfSS • azo*dyes are reviewed and discussed mainly from the 
quinonoid theory. For the “ colour analysis ” of 
vam^ dyes, a method is suggested whereby any given colour is 
1 7 “ixing three fundamental colours (blue, red, and 

S quantities of each are noted. The dyes chosen as 

rhodamine B, and quinoline yellow 0; 
fc 47 Sr solutions of these should contain 0*6350, 

^ 478o, and 0-8658 g. per Hire, respectively. G. A. R. K. 



0 A(CH0)(0Me)^j4 Jor 

ad collected by ce:g; j;_ 

„i as 6-01% of vanillin. Viphelometric ^ 

m steam, but may be detecte(\ ^ added, to ord^: ** 
eontaining as little as 005%, as' of a||% 
to be tested are heated in a O^o. ^ 

cUoride at 130—140®, and two sMtole staiadu 
collected. Further quantities ofc^el^^r, reacto 
residue and again distOJ^^nentforaJl^stanhouti^y 
such fractions l^^onal to the amount of protein 
these fract^fte acidity of the solution, or the addition of am 
,^.^uate, magnesium sulphate, or thymol, is without infit 
the results, nor does the presence of the soluble 
hydrolysis interfere with the det^ination. ^ The method 
used for the estimation of quantities of protein as small 


The Estimation of Fibnn<^en. Wilhelm StJ 
{Biochem. Z., 1923, 140, 203^229).— A ler^hy critical sj 
the various gravimetric, Kjeldahl, and refractometfio J 
hitherto employed in estimating fibrinogen, which i« 
based on refractometric measurements on native hirudinj 
oxalate, and fluoride plasmas and sera. In place of j 
calcification” method of Leendertz, the author has emi 
new process dependent on refractometric deteiminations on] 
plasma, and on the serum after separation of the precis 
fibrinogen produced by heating for five minutes to 5( 
determination can be carried out on 0'5 c.c. of plasma. j 


Estimation of Fibrinogen by Precipitation 1 
Sulphate compared with the Precipitation of Fib|^ 
Addition of Calcium Chloride. Paul E. Howe ( J . 
1923 57 , 235 — 240) —Results in good agreement with the 
by Cullen and Van Slyke^s method (A., 1920, ii, 398) hi 
obtained for the fibrinogen content of blood by esiaroa 
nitrogen content before and after precipitation with 10*6°/ 
sulphate (or certain other salts) at 37 . Sunilar resu. 
obtained by Gram’s (A., 1922, ii, 240), Foster and Whip^e 
J. Physid., 1921—1922, 58, 393), and Wu’s (A., 1922, 
methods. ♦ 


The Estimation of Fibrinogen in Blood Plasma. 

RusznyAk and I. Barat {Biochem. Z., 1923, 141, 476 
nephelometric method for the estimation of fibrinogen in bloc 
is described. 0*1 C.c. of citrate plasma is treated with^j 
ac^ solution of ammonium sulphate (1 part of 0*2A-hya 
a^, 1 part of saturated ammonium sulphate), and the 
epslesc^ce, which is due to the total plasma proteins^ c 
imh tiiat produced by fibrinogen alone when 0*4 c.c. of tn 
treated with 25 c.c. of a 27% saturated ammonium 
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708. 

8'AMtyl -Si^-dinetbylpyrrole, S-atnino* 

*nd its picrate (Fischer and Roth- 
weilsr), a., i, 892. 
6-Aeetyl-2:4-dbaaeihylpyrTole, 5-cbloro- 
(Fischer, Weiss, and Schubert), A., 
i, 703. 

8.Ao*tyl-2:4'diinetbylpyrrole-5.earb' 
ozylamide (Fischer and Schubert), 

A., i, 709. 

3- Acetyl-2:4-diiaetliy IpyrrQle-6 ■ osrb- 
ozylic Mid, ethyl ester, hydrazoae 
(Fischer and Schubert), A., i, 708. 

S-Acetyl‘2:4-diiiietliylpyrroleAcsrb* 
oxylic acid, 3-ebioro-, ethyl ester 
(Ftscker, Weiss, and Schubert), 
A., I, 704. 

4- Aeetyb2 id-dimetbylpyrrole-S'Carb ■ 
ozylie aeid, 4*dicblorO', ethyl ester 
(Fischer and Schneller), A., i, 943. 

8-Acetyl*2.4 dimethylpyrrole-6 pnitro- 
aaobenxan* (Fischer and Roth- 
weilbe), a., i, 392, 

2- Aeetyl-1 :4-dlpbfiiiylieinloarbaiide 
(Busch, Muller, and Schwarz), 
A., i, 866. 

Acetylene, contact polymerisation of 
(Zelikski), a., i. 1189. 
density of (Sameshima and Fukaya), 
A.,i, 1169. 

solubility of, in blood and water 
(Schoen), a., i, 727. 
reaction between aniline and, at high 
temperatures (Majima, Uhno, and, 
Ono), a., i, 135. 

preparation of oxalic acid from 
(Kearns, Hriser, and Nibuw- 
land), a., i, 437. 

action of, on zinc ethyl (Dubasd), 
A.,i, 449. 

reaction of zirconium tetrachlonde 
with (Venable and Deitz), A,, ii, 
170, 

Acetylenic acxAi, reduction of, with 
hydrogen (Williams and James), A, 
h533. , ^ , 

Awtylene compound*, hydrogenation ol 
(Zalkind and Pescheksrova), 
A.* i,8 ; (Zalkind and Cicianova), 
A., i, 332 ; (Zaleind), A., i, 333, 
434 ; (Zalkind and Keischtab), 
A., i, 336 ; (Zalkind and Vilen- 
kina), A., i, 529, 
appliction of 

to (Wilson and Hyslop), T.,2612. 
«-Ac«tyl-^na*ethylbiTUfet (Biltz and 
Jeltsch), a., i, 1075. 
l-Acetylcyrioheran-l-ol, and ita deriv- 
ative (Locqvin and Woubeng), A., 
i, 302. 
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AestylliydriiidMaiiiA (Inooid ud 
Piqgott), T., 1484. 

9*AoetTl*10:ll -«Ziliydrox7h6xalijdro> 
«arb&iole (pEEKiNand Plant), T.,W8. 

S‘Aeetyl*3-h7drozyind»iole (Hellxr i 
and Kohler), A., i, 851. 

iV-Acet 7 l-o-hydrox 7 methylb«ii 8 hydr- 

aiide (Tepfeha), A., i, 257> 

S-Aoetyl-S'hydroz^etrahydropent- 
indole, 10-nitro- (Perkin and Plant), 
T.,S246. 

Aeotjlidas, metallic (Durand), A., i, 
1170. 

Acetylindaiyl ether (Heller and 
KdHLER), A., i, 651. 

Aoetylindie^otiiuiialonic acid, ethyl ester 

• (Posner and Pyl), A., i, 253. 

M-Aeetylmethanetrlaoetlo acid, ethyl 
ester (Dreifuss and Ikoold), T., 
2967. 

5*Ac«t7l*2-methQZ7andi)heiLiena 

(BoGKRTand Curtin), A., i, 1102. 

y-Aoetyl-y-methoiybutyric acid (Bkro- 
MANN and Miekeley), a., i, 1054. 

S-Acetyl-S-methoxy butyl alcohol (Bebq- 
MANN and Miekeley), A., i, 1054. 

5 -Acetyl- S-methoxydiaaobenzene j>er- 

bromide (Boqert and Curtin), A., i, 

1102. 

AcotylmetiiylbiuTets (Biltz and 
Jeltsch), a., i, 1074. 

Acetylmethylwbonieol (Nametkin and 
Chuchrikova), a., i, 586. 

S-Acetyl- 7 *methylhexoic acid, and its 
ethyl ester (Godchot), A., i. 582. 

Acetylmethylinalol (San do), A., i, 991. 

8'Aeetyl'S-methyl-l:2:4oxadiBiol« 
oxime, and its benzoyl dcrivatire 
(PoNZio and Rugoeki), A., i, 854. 

2-AcBtyl-l*methylcyc/opentan-8-one,and 
its disemicarbMone (Godchot), A., i, 
582. 

6Ac6tyl-2-methylpyrroIe-S-carboiyUc 
acid, 4 -hydroxy -S-chloro-, ethyl ester 
(Fischer and Lot), A., i, 719. 

AT-Acetylmethyl’p-toluidide (Cassella 

&Ca), A.,i, 917. 

8- Acetyl- y-methyl valeric acid, and its 
ethyl ester and semicarbazone (GoD- 
chot), A., i, 582. 

l-Aoetyl-j9-naphthol, aotoiidation of 
(Frim and Ehlers), A., i, 826. 

A^Acetyl-S-nltro-2'hy droxymethy lbenz> 
hydnt^e (Tbppema), A., i, 257. 

Aoetylnitromethylttoropianic aeld ace- 
tate (Wkgscheider and MtLLER), 
A, i, 1204. 

Aeetyloxaloaeetic acid, ethyl ester 
(Gobs, Inoold, and Thorpe), T., 355. 

ja-AeetylphenyUninio acid, and S^nitro* 
l.hydroxy*, and their derivatives 
(Albert), A., i, 70. 


7'AoetyM3'phenylbBtnle Mid, a. 

cyano-, ethyl ana mrthyl eaten 
(Kohler and Allen), A, i, 1006. 

l-Acetyl-d-phenyl-d'ethylhydanteia 
(ChemischiFabrikvonF. Hkydes), 
A,, i, 848. 

Acetylphenylhydrasise (Humphries, 
Bloom, and Evans), T., 1772. 

d-Acctyl^-phenyld-methylpyrimidiiie, 
and its semicarbazone (Mittee and 
Bardhan), T., 2182. 

3-Aoetyl-6-phenyi-l :2 :4-oxadiasole 
oxime, and its benzoyl derivative 
(Ponzio and Rugqeri), A., 
854, 

Acetyl- 4* -phthalonic acid (Euboda and 
Perkin), T., 2106. 

S-Acetylpropionylchloromethane, copper 
salt (Morgan and Reeves), T., 
449. 

Aoetylpropionylmethane, selenium and 
teltoricLm compounds (Morgan and 
Reeves), T., 444. 

Acetylqni^al, and its salts and 
derivatives (Seeklbs), A., i, 238. 

Aeetylquininc ozonide (Seekles), A.,i, 
238. 

Acetylsalicylie acid. See o-Acetosy- 
benzoic acid. 

Acetylstryobninolone-c (Lbuchs and 
Nitschre), a., i, 132. 

6 - 3- Acetyltetronylideno-4-keto-2‘ 
meihylpyrrole*3^aThozyIic acid, 
methyl ester (KCster and Maag), 
A., i, 242. 

Aeet7l'2*thioheiLzimide (McClelund 
and Longwrll), T., 3314. 

5- Acetyl-2 -j>-tolyl-4-mothylpyriimdin6, 
and its semicarbazone (Mitter and 
Bardhan), T., 2182. 

5>Acetyl*2 :2 :4<triethyltetr ahydro* 
napbth-<»8-hydrindene, and its p-nitro- 

benzyiideDeaerivative(FLElsCHiRaiid 

Retze), a., i, 221. 

9 -Acetyl-2: 6 18- trioxy-8-inethyl-8 :9-di- 
hydropurine (Biltz and Schmidt), 
A., i, 490. 

Aeetylvanillyl chloride (Rosexmukd, 
Zetzsche, and Weilek}, A., ii 
799. 

AcetylvanUIyl-amide and -anilide 
(Rosenmund, Zetzsche, and 
Weiler), a., i, 799. 

p-(AeetylTinyl) pheaylaninic aoidwaii- 
carbazone (Albert), ^ i, 70. 

Achras sapota^ d-quercitin in the aeeOJ 
of (van dir Haak), a. , i, 277. 

Aehroodextria II (Lihtnkr and KirscR- 


t), A., i,304. , 

C,H„0,NS, and its denvahvea 
n hydrolysis of casein (R^’* 
t). A., i, 869. 
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Aeifl. OgHwO,, and iU Bilver salt and 
diethyl eater, from bromination 
of pentane-ayJ'tricarboxylic acid 
{KDsTBuand Hfoel), A., i, 1207, 

CgHig 07 , and their aalt^ from bromi- 
nstion of pentane-oyJ- tricarboxylic 
acids (KOster and Hugel), A., i, 
1207. 

CjfliiOi, and its derivatives, from 
wood spirit oil (pBrnoeiiEiM and 
LEiBOwm), A., i, 1063. 

CjH^OjN, from oxidation of G-nitro- 
hydrindone (Inoold and Pjggott), 
T.,1498. 

CioHtOg, from «o'-dibromo o-plienyl- 
enediacetyl chloride and sodium 
hydroxide (Challenor and In- 
gold), T., 2076. 

CigHiiOj, from oxidation of longifolic 
acid (Simonsen), T,, 2668. 

CigHigOg, andita salts, from reduction 
of iiyrethronic acid (Yamamoto), 
A., i, 1011. 

and its salts, from oxidation 
of biichn-camphor (CvsMANo), A., 
i, 587. 

UjoHijOg, and its ethyl ester, from 
oxidation of a-selinene (Ruzicea 
and 8toli), A., i, 1216. 

Ci*H;0,N, and ita salts, from phos- 
phorus pentachlorideand ^-naphtha- 
quinoneoxime(BECKMANN,LiEScn£, 
and Dietrich}, A., i, 232. 

CjjRjiOgN, and its salts, from oxid- 
ation of benzylidenemethyltso- 
oxazolone (Betti and Viansino), 
A., i, 1024. 

C]gH| 20 |, and ita ethyl ester, from 
n-ketotctrahydronaphthalene, zinc 
and ethyl bromoacetate (v. Braun, 
Gruber, and Kirscubaum), A., i, 
108. 

jN|, from methylenehis- 
malononitrile and hot water (Diels 
and Conn), A., i, 1075. 

CijHijOgN,, from methylenebismalo- 
nonotrile and hot water (Dirds and 
Com), A.,i, 1078. 

from brorao-o-phenylenedi- 
acetic ester and ethyl sodiomalonate 
(Challenor and In(jold), T., 2078. 

.CisHjtOs, and its semicar bazone, from 
d-longif-l:2*dione and hydrogen 
bromide (Simonsen), T,, 2664. 

C„Hj,OjN, and its salts, from d- 
Iongif.l:2.dionemonoxime and ben- 
zenesulphonyl chloride (Simonsen), 
T., 2665. 

CjgHi.Oy, from dibrorao-o-phenyl- 
enediacetic ester and ethyl sodio- 
malonate (Challenor and inoold), 
T., 2077. 


Acid, CjjHjjOjg, and its potassium salt, 
from interaction of indigotin and 
ethyl malonate (Posner and Pyl) 
A., i, 252. 

«Dd iU amide, from 
oxidation of 3-phenyl-4-b0D2yI- 
idenei'sooxazolone (Betti and 
Yianbino), a., i, 1025. 

CmHjiOjN, and its salts, from ^y-di- 
Keto-5-phenylvaleronitrile, acetic 
acid and hydrochloric acid (Diels), 
A,, i, 825. 

C 2 iHjQOg, HjO, from pyrobiloidanic 
acid (WiELAND and Schlichtung) 
A., i, 41. 

IIjO), from oxidation 
of acetylstrychninolone-c (Leuchs 
and Nitschke), A., i, 132. 

CajHjgOj, from ethyl sodiomalonate 
and benzylidenebenzoylacetone 
(Vorlander, Osterburg, and 
Meye), a., i, 683. 

^ 2311 m 04 . aud ita anhydride, from 
oxidation of cholesterol ^Windads, 
Eosekbach, and Riemann), A., i, 
1205. 

CjjHjjOj, from fst^ciliauic acid and 
sulphuric acid (Wikland and 
Fl’kelman), A., i, 1206. 

CjjHjgOj, and its methyl ester, and 
semicarbazone, from oxidation of 
cholesterol (WiSDAus, Rosenbach, 
and Riemann), A., i, 1205. 

CjjHjgOg, and its trimethyl ester, 
from oxidation of cholesterol 
(WiNDAUs, Rosenbach, and Rie- 
mann), A., i, 1205. 

CjgHjjO,, methyl eater, from oxidation 
of cholesterol (Windaus, Rosbn- 
BACii, and Riemann), A., i, 1205. 

CjgH^Og, methyl ester, from oxidation 
of cholesterol (WiNDAUS, ROSEN- 
BACH, and Riemann), A., i, 1205. 

CjiHgjOj, from reduction of cholesterol 
acids {)ViNDAC8, Rosenb.ach, and 
Riemann), A,, i, 1205. 

methyl esier, from reduction 
of cholesterol acids (Windaus, 
Rosenbach, and Riemann), A., i, 
1204. 

CjgHjgOuNg and its barium salt, from 
barbituric acid and beuzoquinone 
(Bock), A.,i, 65. 

C«if yOj, and its derivatives, from 
American cotton (Fargher and 
Probeht), A., i, 279. 

C^jH-gO, from condensation of de- 
hydroaeoxy cholic acid (Shimizu), 
A., i, 40. 

Acids, reduction at the cathode in 

electrolysis of solutions of (Tammann), 

A., ii, 289. 
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AoUll,I)OB-iouU6<l,Datar9 0f(HAHTZ8CH), 
A., ii, 476; (v. Halban), A., ii, 
8S5. 

affinity conatants of, in neutralisation 
(Boubion), a,, ii, 126. 

diffnaion of, in aqiieona solution 
(Ouolm; Lorb), a., it, 15. 

poisoning by. See Poisoning. 

electrometric tilralion of, with the 
antimony electrode { Un L and 
Krstkanek), a., ii, 648. 

estimation of, with the quinhydrone 
electrode (Harris), T., 3301. 

estimation of, polarimetrieal1y(Q root), 
A., ii, 649. 

aliphatic, distribution of, between 
water and benzene (Brown and 
Bfrt), T., 2430. 

bromination of (Sbaw), T., 2233. 

aminocarbozylic (Mannich and 
Ganz), a., i, 19. 

aromatic, salts, precipitation of 
(Ephraim), A., i, 32 ; (Smits), A., 
i, 676r 

dibasic, electrolytic dissociation of 
(Larsson), a., ii, 55. 
open*chain, relative stability of, 
containing odd and even numbers 
of rarbon atoms (Challxnor and 
Thorpr), T., 2480. 

y>cdyba8ic, dissociation constants of 
(Bjkrruh), A., i, 1059. 

Tnonecarboiylic, action of methyl 
sulphate and potassium methyl 
sulphate on (Simon), A., i, 
200 . 

unsaturated, and their deiiratives, 
spectrochemistry of (v. Auwers), 
A„ ii, 613. 

dicarboxyl ic, thermal decomposition 
of (WiNDAVs and Ehkxnstbin), 
A., i, 895. 

preparation and rotation of di> 
f-menthyl esters of (Hall), T., 
105. 

cyclic carboxylic (Srita), A., i, 
460. 

fatty, structure of, by means of A-rays 
(MDllrr), T., 2043. 
and their salts, cohesion pressure 
and surface activity of (Traube), 
A., u, 126. 

aromatic, oxidation of, by alka- 
line potassium permanganate 
(Pbsbevaubki), a., i, 667. 
piperidides of (Staudinoer and 
Muller), A., i, 363. 
higher, silver salt gels (Whitbt), 
A., ii, 18. 

a-halognisted, esten, action of acetone* 
thiowmiearbazoue on (Wilron and 
Bcrss), T., 800. 


Aoidi, hydroaromatle, of the glutuic seij 
ser^ degradation of (Windais 
KlXnhaedt, and Rsvrret). a ^ 
i. 111. 

dioarboii^lio, thermal decomposition, 
of (Windaus, HOokel, and 
Rrvbrxt), a., i, 220 . 
o*hydroxycarboxylic, aromatic, pre. 
^ration of halogen alkyl esters 
of (FaRBWXRKE VORM, 

Luciua, k BrUnino), A., i 
794. ^ 

organic, catalytic decomposition of 
(Maihlb), a., i, 293. 
oxidation of, and tiieir iodine ab- 
sorption in presence of chloroforrn 
(Rat), a,, 1, 882. 
salts, acid-alkali- solution eqnil. 
ibrium in (Pripeaux), T 
1624, 

solubilities of (Epbraih), A. i 
32. 

estimation of, by extraction (Pik. 
now), a,, ii, 44. 

unsatunted, ele^rolytis of (Boms]' 
A., i, 1062. 

volatile, detection of (Karaoqurov) 
A., ii, 250. 

weak, distribution of, in a twi> 
phase system (Murray), A,, i 
622. 

Aeid chlorides, catalytic reduction of 
(Robenmunp, Zbtzbchr, and Wxil* 
br), a., i. 799. 

Aeid albumin, remitlon of neutral ub 
with (Hatsumura and Hatuu), A., 

i, 395. 

Aeid radieles, transference of, in solids 
(Hkdvall and Heubxbgrr), A., ii, 
860. 

Aeid taste (Paul), A., i, 167. 
Aeidimetry, new methods in (JiLLiyn 
snd Krebs), A, ii, 871. 

Aeidity and co>ordination (Lowrt), A., 

ii, 849. 

Aconite alkaloids (Wridemann; Bsux- 
mxr). A., i, 126. 

Aeonilum paniaulatum, alkaloid 
(Brunner), A., i, 126. 

Aeoniium i^nirionale, alkaloids of 

(Wxidemahn), a., i, 126. 

Asraldehyde {acrolein), transforraatiocj 
and antioxrgeiiisers of (Moimiu and 
Dufraissr), a, i, 91 ; ii, M8, 
Aeridine, preparation of derivatirBs of 
(Farbwerxe vorm. Miistsb, Lc- 
ciue. k BbUwno), a., i, U80, 1131, 
1132. , - 

5*amino*, sulphste and »' 
chloro-6-amino- (Fahbwire* yoBii. 
Meister, Lucrus, k BbUkino)) a., 
i, 1132. 
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Aeridin*! 2:5*tiiammo., 

^riainlDo-6-chloro*2-mtro', 2-mtro-5' 
aaiUie, and rftnitro-fi-amino- (Fabb* 
wiBKB voBM. Mbistbr, Luciue, & 
A., i, 1130. 

Aor^B oidoaring nattan, chemo- 
tberapjr of, in taberculosia (Smith), 
A., i, 422. 

Acri^fafrft-aarboxylaiBida. and Schloro' 
(rAHBWKHKB YORM. MEISTER, Lu* 
cius, & BbCning), a., i, 1132, 
Aeridiu'O-earboxyl'Uido, and ‘bydr- 
aaide (Faebwibke voem. Meister, 
Lucius, A BrUkino), A., 1, 1132. 
AcridlM*®*oarln>*yll« 3-cbloro-, 

Etod its derivativei (Faebwerke 
voBH. Meisteb, Lucius, k Bruk' 
INO), A., i, 1182, 

Aeridone-lO-aeotie acid, and dibromo-, 
and dtnitro-, and their salts and de- 
riratifes (Fheund and Schwarz), 
A., i, 1132. 

Jidinia Mutwa, toxin from (Acker- 
mann, Holtz, and Keinwkin), A,, I, 
U55. 

Aotiniuin, relation of, to uranium (Kus- 
sell). A„ u, 497, 719. 

Activitj eoeiBeianta, relation between 
osmotic pressnre and (Bjerrum), A., 
ii,467. 

AdditiTe reaetloni, and tautomen'sm 
(UsHBEWOon), T., 1717. 

Address, presidential (Walker), T., 
939. 

Adenine nucleotide in boman blood 
(Jackson), A., i, 12&5. 

AdenTlio acid, isolation of (Steudel 
ana Peiseb), A., i, 720. 

Adbeeion in solutions (Vosnessenski), 
A., ii, 295, 619. 

Adipatodipentamminaoobaltifl nitrate 
(Duff), T., 568. 

Adipie aeld, and im* - irira- 

bromo-, esters, and B^'-dtcbloro*, and 
W' dtcbloro-aa^-dibromo-, ethyl ester 
(Farmer), T,, 2539. 

muo^Adiple acid, aS-dtbromo-, benzj'l 
ester (v. Braun and Seeuank), A., 
i, 111?. 

Adrenaline (sujmtreniM ; epiTnepkrine) in 
blood (Asher and Schneider), A., 
i, 410. 

effect of, on the respiratory exchange 
and blood-sugar oarvea (Lyman, 
Nicholls, and McCann), A., i, 
1035. 

effect of, on the metabolism of muscle 
(Griffith), A., i, 1154. 
deuTatires of (Funk and Freedman), 
A., i, 9SS. 

melanins from (Saccardi), A., i, 126. 
estimation of (Kqdama), A., ii, 100. 


Adrenaline istiprareiiiiu ; epinephrine)t 
estimation of, colorimetrieally (White- 
born), A., ii, 798. 

Adsorption (Dhar and Sen], A.,ii, 391; 
(Ohatterji and Dhab ; Dhar, 
.Sen, and Chattzbji), a., ii, 616; 
(Fodob and Schoentrld), A., ii, 
616 ; (Sen and Dhab), A,, ii, 834 ; 
(Rakovski), a., ii, 383. 
theory of (BerEnyi), A., ii, 589. 
measurement of, by the interferometer 
(Wolff), A., ii, 128, 
two types of (Lachb), A., ii, 540. 
and corresponding states (Lorenz and 
Lande), a., ii, 13, 

by electro-affinity (Rheinboldt and 
Wedekind), A., ii, 130. 
at interfaces (King), A., ii, 381. 
on metal surfaces (v. Euler and 
Rudbbrg), a., ii, 13. 
by carbon (Fibtb), A., ii, 464. 
by charcoal (Sheldon ; Freundlich 
and Wreschner), A., ii, 833. 
by sugar charcoal (Baetell and 
Miller), A., ii, 464, 
by precipitates (Charbiou), A., ii, 
640. 

of colouring matters by wool and mor- 
dants (Keinmuth and Gordon), 
A., ii, 618. 

of gases by haemoglobin (Hill), A., i, 
889 ; (Adam), A., i, 870. 
by oxide catalysts (Benton), A., ii, 
383, 384. 

by solids (Evans and George), A., 
ii, 296. 

of ions by manganese dioxide (Gan- 
ouLi and Dhar), A., it, 58. 
of solutions (Gustave r). A., ii, 57 ; 
(OsrwALDaitd de Izaguiree), A., 
ii, 128, 

simultaneous positive and negative 
(Rakuzin and Pekabskam), A., 
ii, 296. 

negative (Rakuzin and Henke), A., 
i, 870; (Rakuzin and Uonke ; 
' Rakuzin), A., ii, 465. 

! lecture experiment illustrating (Tan* 
ner), a., ii, 234. 

JEeealetintetrB-aeetylglnMttide (Glaser 
and Kraus), A., i, 820. 

.Escttlia, synthesis of (Glaser and 
Kraus), A., i, 820. 

Affinity, chemical (Syrkin ; Weo- 
scheideb), a., ii, 751. 
transntissioii of, by single bonds 
(Lowry), A., ii, 848. 
residual, theory of (ObSkhov}, A,, U, 
848. 

and co-ordination (Morgan and 
Reeves), T., 444 ; (MoBOAKand 
Smith), T., 1096. 
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Affluitj) residuaJ, and electrical con* 
ductiyity (Armstrong), A., ii, 631. 
Agar*agar, swollinjf of (Fairbeother 
and Martin), T., 1412. 
jellies, jjhysicn-chemical analysis of 
(Samkc and IsajeviC), A., i, 18. 
action of ammonium chloride solution 
on (Rakuzin and G6nke), A., ii, 
465. 

Agglutinins (Fujiwara), A,, i, 1151. 
A^e^tton (Hakries), A., i, 693. 

Air, See Atmospheric air. 

Alabaster, synthesis of (Oopisaeow), 
T., 796. 

Alanine, oxidation of, to pyruvic acid 
(Simon and PiAUX), A., i, 545. 
fl'Alanine, synthesis of {Curtius and 
Hechtenbero), a., i, 1072. 

Albumin, density of solutions of (Raku- 
zin and Flieher), A., i, 259. 
dialysis of solutions of (Reitstotteb), 
A., i, 393. 

coagulation of (Lkpeschkin), A., i, 
394. 

precipitation of (Ottknsooser), A., i, 
1143. 

sols, ultra-visible, preparation of 
(Fodor), A., i, 394. 
change of, into globulin (RdsznyAk), 
A., i, 1143. 

antagonism of, to globulin (Beossa), 
A., i, 397. j 

rate of digestion of (Frirderich), A., 

i, 493. 

acid. See Acid albumin, 
egg, action of ultra-violet light on 
(Clark), A., i, 67. 
crystalline salta of (Sorensen and 
Palitzscb), a., i, 1243. 
serum, precipitation of, by copper 
salts (Matsu MURA and Matula), 
A., i, 395, 

detection of (Rakuzin), A., ii, 511. 
detection of, in urine (Exton), A., ii, 
511. 

estimation of (B^nard and Labor de), 
A., ii, 271. 

estimation of, in urine (Bolotov), A., 

ii, 511. 

Albumose from wool (Marchlkwski and 
Nowotn6wna), a., i, 870. 

Alchemilla alpina^ constituents of 
(Vool), a., i, 990. 

Alcoholi, ultra-red absorption spectra of 
(Boning), A., ii, 711. 
ionisation of (Williams and Trues- 
oail), a., ii, 532. 

mutual solubility of glycerol and 
(McEwe.s), T., 2284. 
catalytic dehydration of (Sendeuess), 
A., i, 9, 432; (Sknderens and 
Aboulenc), a., i, 9. 


Aleoholi, action of, on anilides (Mailhb), 
A., i, 199. 

identification and separation of, with 
brouiomethylphth^imide (Hop- 
kins), A., i, 840. 

aliphatic, purification and physical 
properties of, on (Brunel), A., i, 
646. 

interaction of ^y-dibromopropyl. 
thiocarbimide and (Hann), A., i, 
376. 

aromatic, action of phenols with, iu 
presence of aluminium chloride 
(Huston), A., i, 80. 
cyclic, stereochemtoy of (Skita), A., 
i, 460. 

primary, synthesis of (Ziegler and 
Tiemann), A., i, 30. 
etherification of (Popelier), A., i, 
532. 

Alcohols, jwfj/hydroxy*, synthesis of, 
from cyclic ketones and formalde- 
hyde (Mannich and Brosb), A,,i, 
565. 

nitro-, aliphatic (Wilkendorf and 
TrI^nel), a., i, 288. 
a-AIcohols, secoudary- tertiary, dehydr- 
ation of (Danilov), A., i, 680. 
Aldehydes, formation of, from cinchonine 
aud quinine (Seckles), A., i, 237, 
Grignard synthesis of (Wood and 
Comlky), a., i, 1176. 
absorption spectra of v^ours and 
solutions of (Purvis), T., 2515. 
mutual solubility of glycerol aud 
(McEwen), T., 2284. 
catalytic hydrogenation of (v. Bbain 
aud Kochendorfer), A., 1,1197; 
(Carothers and Adams), A., ii, 
310. 

by means of platinum black (Fail- 
LEBIN), A., 1, 92. 

oxidation of (Wieland and AVin'cler), 
A., i, 650. 

condensation of ammonia with 
(Tsc kitsch ibabin), a., i, 1121, 
1122 . 

reaction between aniline and (Oddo 
and Toonacchini), A., i, 225. 
reactions of, with benzidine ('AH 
ECK), A., ii, 887. . 

condensation of cyanoacetaimde witu 

(Curtis, Day, and Kimmins), i i 


318 ^- . fv 

action of cyanoacetic acid t ' 
Auwebs, Jordan, Meissner, a® 
Seydel), a., i, 862. 
condensation of, with e-hal^g 
ketones (Bodforss), A., i. 
reaction of, with keto-enolic 
stances (Kohler and Corson), A-. 
i, 1014. 
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Aldfhydei, reaction between sulphites 
and (Estalella), A., ii, 98. 
O'oxides from (v, Braun), A., i 
1186. 

aromatic, preparation of (Barrbtt 
C o.), A„ i, 1018. 

cyclic, stereochemistry of (SkitaI 
A., i, 460. 

UDsaturated, preparation of (Kosen- 
MUND, ZITZSCHE, and Weiler) 
A., i, 799. 

detection of, by SchifTs reaction 
(JosEPHSON), A., ii, 664, 
estimation of (Rosenthaler and 
Seiler), A., ii, 590. 
estimation of, in vej^etable oils (Ben- 
nett and Ba'I'e&can), A., ii, 665. 
orimn and estimation of, in wines 
(Estaleila), a., i, 882. 
S-Aldehydoacridine, 3-chloro- (Farh- 
werkb voHM, Meister, Lucius, & 
BrOning), a., i, 1132. 
2*AldehydO'4'-dimethy Uminodipb enyl 
sulphide, 4*nitro-, and its hydro- 
chloride (Fries and Brothuhn) A 
i, 842. 

Aldehydodimetb^lpyrrole-Searboxylie 
acids, and their derivatives (Fischeil 
and Zerweck), A., i, 365. 

2- Aldehydo-4 :fi-diphenylthiazole raeth - 
iodide, ;>'dimethylaraino-anil of 
(Smith), T., 2295. 

Aldehydo-UmethylcycA^hexaneB, and 

their 8emicarbazone8(SKiTA, Hauder, 
and Schonfelder), A., i, 461. 
2-Aldehydo-2*methylpyTrol0-4-carb- 
oiylic acid, 4 -hydroxy-, ethyl ester, 
and its derivatives (Fischep, and 
Loy), a., i, 719. 

2-.Udehydo-4-methylthiazole moth- 
iodide, p-dimethylamino-anil of 
(Smith), T., 2295. 

2- Aldehyde 4-phenyl-5mcthylthiazole 

methiodide, |j-dimethylamiuo-anil of 
(Smith), T., 2295. 

S- o-Aldehydophenylpropaldehydo. and 

its dianil (v. Bhadn and Zobel), 
A., i, 1208. 

2-AldehydophenylaaIphar bromide, 
4-nitro- (Fries and Brothuun), A., 
i, 842. 

^1717 (Usherwood), T., 

Aldoses, estimation of, iodomctrically 
(Kolthoff), a., ii, 846. 

Alenritlc acid, salts of (Harries and 
Nagel), A., i, 120. 

Alieyclie eempeonds stereochemistry of 
(Nametkin), A., i, 811. 

properties and electrolysis 
“mBriner and Winkler), A., ii, 


"■(Sbe of 

^wrube and Pfunder), a., ii, 

A°'t23f 

crjsUlline (VouiANriEa and 
Kaascht), a., ii, 487 
cyanides, oxidation of, in auneous 
solution (Hess), A., i, 752 . 
halides, cryUal structure of (DaveyI 
A-,u p; (Clark), A., ii, 469 
pyramidal crystals of (Kunz- 
Krause), A., ii, lei. 
ammines of (Biltz and Hansen) 
A., u, 760. 


Twrmanganates, electrolytic prepar- 
ation of (Grube and Metzger) 
A., II, 319. " 

thermal decomposition of (Crespi 
and Moles), A., ii, 161. 
metals, preparation of (Buou), A., ii 
634, * 

radii of the atoms of (Anderson) 
A., ii, 847, ' 

radii of ions of (Davey), A,, ii, 
847. ' 

electrolytic dewisltiou of, from 
pyridine solutions (Muller, 
Holzl, Ponton I, and W inter - 
STEINER), A.,ii, 287. 
decoraposition potentials of (Hey- 
kovsky), a., ii, 119. 
alloys with mercury, preparation of 
(Giesy and Withrow), A., ii. 
70 ; 

relative intensities of the absorp- 
tion spectra of (Xewman), A., 
ii, 46, 103. 

as reasfents for the detection of 
weakened valencies in organic 
compounds (Ziegler and Thiel- 
mann), a., i, 921. 

nitrates, miscibility of, with mercuric 
iodide (Bergman), A., ii, 568. 
phosphates, change of reaction in 
conversion of, into pyro- and meta- 
pLospliates (Murschhauser), A., 
ii, 563. 

metaphosphates, insoluble, consti- 
tution of (Pascal), A., ii, fp63. 
phosphotungstates (Kehrmann and 
Mellet), a., ii, 497. 
analysis of (Mellet), A., ii, 579, 
sulphates, conversion of, into chlorides 
(Hahn, Dornauf, and Otto), A., 
ii, 39. 

hydrogen sulphates (Dunnicliff), 
T., 731. 

polysulphides (Thomas and Riding), 

T., 1726. 
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IKDIX or SUBJECTS. 


AlkftUt) paths of the series eleotrous of 
(van Ubk), a., ii, 479. 
redactioD at the cathode in electrolysis 
of BolatioDs of (Tammank), A., ii, 
289. 

estimation of, in rocks (Walker), T., 
23S6. 

Alkalimetry, new methods in (Jxllinxk 
and Krebs), A., ii, 871. 

Alkaline.earih perchlorates (Willard 
and Smith), A., ii, 239. 
hydroxides, second dissociation c<'n- 
stant of (Kolthoff), A., ii, 835. 
penuanganates (Crespi and Moles), 
A., ii, 565. 

explosion sjiectTa of (Sawyer 
and Becker), A., ii, 448. 
decomposition potentials of (Hey- 
sovsKt), A., ii, 119. 
heat of oxidation of (Guntz and 
Benoit), A., ii, 126. 
metabolism of. See Metabolism, 
selenides, molecnlsr rolumes of 
(Henclein and Roth), A., ii, 320. 
snlphates, rednction of, by heating 
with iron or iron sulphide (Martin 
and Fdcbs), A., ii, 66. 

Alkaloids, formation of oxides of (Fer- 
nandez and PizARaoso), A., i, 
236. 

crystalline bismuth iodides of (Fran- 
cois and Blanc), A., i, 830. 
toxicity of, towards protozoa (Henry 
and Brown), A., i, 986. 
aconite. See Aconite alkaloids, 
of the calabar bean. See Calabar 
bean. 

from coca leaves. See Coca leaves, 
ergot (Dale and SriRo), A., i, 420. 
isoquinoline. See uoQuinoHnc. 
detection of, with potassium feiro- 
cyanide (CoiK), A., ii, 703. 
containing benzoyl groups, detection 
of (Pecker), A., 667. 

detection of, by their io<lo.antimonatcs 
(Caille and Yiel), A., ii, 443, 
estimation of, by the conductometric 
method (Treadwell and Janett), 
A., ii, 790, 

secondary, estimation of, in opium 
(Mancini), a., ii, 444. 

Alkyl bromides, action of potassium 
acetate on, to determine their 
constitution (Mireshkowskt). 
A.,i. 643. 

compounds of, with aluminium 
bromide and phosphorus bromides 
(Plotnikov), A., i, 430. 
chloHtea, preparation of (Levi), A., i, 
434. 

halides, mechanism of reactions of 
(Franks and Dworzak), A., i,528. 


Alkyl hypochlorites (Ohattaway antj 
Baokebeso), T., 2999, 

ad'Alkylaeylearhamldei,' prepamtioa 
and cbloiinatioo of (Roberts), T., 
2779. 

Alkylallyl alcohols (Delaby), A., I 
84, 86, 741, 

Alkylamidesof aromatic snlphonic acids, 
preparation of (Bader and Nichtem- 
gale), a., i, 317. 

AlkylaHon (Ismailski and Razorknov), 
A., i, 770. 

Alkylbarblturlc aoids, hydrolytis of 
xanthyl derivatives (Fabre), A., i, 486. 

Alkylenediamines, substituted, prepar- 
ation of carboxylic acid esters of 
(Society of Chemical Industry is 
Basle), A., i, 1090. 

Alkylglneoildei, enzymatic hydrolysis 
of (Colin and Cbaudun), A., ii, 230, 

$ Alkjlglnoofides, molecular weights 
of (Cohn and Chaudun), A., i, 897, 

Alkylglyeeroli (Delaby), A., i, 84, 85, 
741, 993, 1055, 1171. 
bromo-derivativee of (Delaby), A., i 
289. 

Alkylhydrobenioiu, semi-plnacolinic 
transformation of (Tiffeneau and 
Obukhov), A., i, 113. 
influence of alkyl groups on debydr* 
ation of (Tiffeneau and Obuk- 
hov), A., i, 333. 

Alkylvinylcarbinoli. See Alkylallyl 
alcohols. 

Allantoin, estimation of (More), A., ii, 
348. 

AUelotrepy (Lowry), T., 828, 

AUene, a-bromo-, action of magnestam 
on a mixture ofcuminol and (Volkov), 
A., i, 564. 

Allophanie add, esters (Ayenakius), 
A., i, 460. 

allyrl derivatives of (Biltz and 
Jbltsch), a., i, 1074, 
ychloropropyl efltOT(Dox and Yodeh), 
a., i. 483. 

ethyl ester, 0-ethyl derivative, pharm- 
acology of (Basterfield), a., i, 
420. 

xanthyl derivative (Fosse and 
Hieuixi), a., i, 860. 

Allotropy (de Pauw), A., ii, 151. 

Allozantin, constitntion of, sod its 
action with diazometbane (Biltz and 
Paetzold), a., i, 1238. 

AtiftTanriwa, hydrogenation potential of 
of (Biilmakn and Lund), A., ii, ^05. 

Alleys, electrolytic deposition of (Arw), 
A., ii, 829. , 

eleetrioti conductivity and constiri 
tion of (Gdertleb and ScHUU*), 
A., ii, 418, 772. 



INDEX OF SUBJECTS. 


u.m9 


Ailari. hriltleMM of (Tauuann 

«tit«etio, nciyrtftlliwtion of (Tam* 
MANN uU Datil), a., ii, 284. 
effect of the velocitj of cooling on 
the hardnese uxit etrncture of 
(EuBNAXOr and Aohkasabov), 
A., ii| &7. 

eitimition of tin in (Jfr.RK), A., ii, 
436. 

chloride, ^'chloro*, synthesis of 
(Hill and Fibchxb), A., i, 6. 
cvanide, constitution of (Bbutlants), 
A., i, m. 

epocfroecony of (v. Auwxas, Job- 
dan, Heissneb, and Ssydel), 
A., i, 662. I 

Allylieetone, amino-, and its hyOro- 
chloride (Aabasin), A., i, 712. 
a-jjlylaerrllo Mid« and iU salts (Man- 
Nicaand Ganz), A., i, 20. 

AHylarsinie aoid, sodinm salt, See 
Arsylene. 

Allylbarblturie acids, imino-, hromin- 
ation of (Diels, Werner, Bern- 
habdt, and Boh bight), A., i, 
WO. 

AlIyl-Ais-botenyluiline, and its salts 
(V. Braun and Schibuacher), A., i, 
287. 

m-AUyleinmuuie acid, p-hydroiy-, and 
its methyl ester (Mills and Adams), 
A., i, 971. 

Allyldeoxybenxoin, and its derivatives 
(Danilov), A., i, 680, 
l AlIylglyoxaline, S-chloro-, and its 
picrste (Sarasin), A., i, 711. 
AUylhydmineearboxylie arid, ethyl 
ester (Diels), A., i, 1076. 
Allylbydrobenioin. dehydration of 
(Danilov), A., i, 786. 

AUylmalonlc ari^ ohioro-, diethyl ester 
(Hill and Fischer), A., i, 8. 
p-Allyloxyeiimamie arid, methyl ester 
(Mills and Adams), A., i, 971. 
S-AUyl-a- and t^-nric a«l^ (Moore and 
Gatewood), A., i, 264. 

Allylvaronal (Diels, Werner, Bern- 
hardt, and Rohricht), A., i, 950. 
Almoodi, bitter, detection of amygtlalin 
snd emnlsin in {Rorbntiialek and 
Seiler), A., i, 278. 

Altitude!, high, elTect of, on physio- 
logical processes (Baeceoft), A., i, 
501. 

Alums, crystal stroctnre of (WYCKorK), 
A., ii, 243. 

vapour presaune of saturated solotions 
of (MACiscHivaKi), A., ii, 292. 
Alumi n ioxa U s arid, M^ium salt, dis- 
sociation of (Bdbrow! and Walker), 
T.,2741. 


Alumini^, spark spectra of (Paschen), 
A., ii, 672 ; (Shallenbebger), A., 
ii, 806. 

spark spectrum of, and the arc spec- 
trum of sodium (Fues), A. ii 
363. ’ ’ 

scattering of electrons by (Davisson 
and Kdnsman), A., ii, 821. 
commercial, electrical resistivity of 
(Guillet), a., ii, 823. 
equilibrium in the system, magnesium, 
silicon, zinc, and (Sander and 
Mehsner), a., ii, 641. 

Aluminium alloys, estimation of mag- 
nesiuin in (Withey), A,, ii, 88; 
(Otani), a., ii, 89. 
light, estimation of phosphorus in 
(Losana and Kossi), A., ii, 696. 
with antimony (Sauerw’ald), A., ii, 
172. 

with copper, ultra-violet spark spectra 
of (WachE), a., ii, 618. 
polymorphism of (Stockdale), A., 
ii, 766. 

with iron (Kubnakov, Urasov, and 
Grigoriev), A., ii, 76, 423. 
electrochemistry of (Tam MANX and 
Sottee), a., ii, 825. 
with magnesium and silicon (Portevik 
and Chevenahd), A., ii, 166. 
with tin (Crkpaz), A., ii, 323. 
with tin and zinc (Crepaz), A., ii, 
641 ; (Losana and Carozzi), A., ii, 
766. 

with titanium (van Ecckelens), A., 
ii, 569. 

with zinc (Fedorov), A., ii, 422. 

Aluminium autimonides (Ueazov), A., 
ii, 495. 

bromide, compounds of, with alkyl 
and phosphorus bromides (Plotni- 
kov), A., i, 430. 

chloride, electrical conductivity of, 
during melting (Biltz and 
Voiot), a., ii, 324. 
sublimation of (Biilmank), A., ii, 
642. 

compounds of hydrocarbons with 
(Schleicher snd BSttgenbach), 
A., i, 1083. 

halides, constitution of (Biltz and 
VoiQT), A., ii, 324. 
hydroxide ( Willstatter and Kradt), 
A.,ii, 167, 493. 

adsorption by (v'. Euler and Erik- 
son), a., ii, 465. 

colloidal, adsorption and replace- 
ment of nutritive salts in (Lich- 
TENWALNEB, FlBNNEE, and 

Gobdok), a., i, 888. 
precipitation of (Chapriou), ,A., n, 
261. 
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INPEX or SUBJECTS. 


Al qmiiiinm hydroxide, action of, on 1 
proteins, ferniente, and toxins ! 
(Kakuzin), a., i, 867. 
oxide [aluviina\ cathode luminescence 
of (Wilbbr), a., ii, 817. 
crystal structure of (Davey and 
Hoffman), A., ii, 27. 
as an absorbent for water in 
combustion analysis (Fisher, 
Faust, and Warden), A., ii, 
83. 

adsorption of aaccbarase by (v. 
Euler and Mtrback), A,, i, 
620. 

as a catalyst, and its selective activ- 
ation (Adkins and Nissen), A., 
ii, 309. 

disperse (Kohlsch utter and Neit- 
enschwander), a., ii, 494. 
phosphate, assimilation of, by plants 
(Brioux), a., i, 79. 
silicates, synthetic (Schwarz and 
Brenner), A., ii, 569. 
sulphate, basic (Williamson), A., ii, 
324. 

Al ntniwi pm organio compounds : — 
triethyl, trimethyl, and tri-n-propyl 
etherates (Krause and Wendt), 
A., i, 289. 

complex salts with aliphatic hydroxy- 
acids (Goldman), A. , i, 300. 
Alnmininm estimation and separation: — 
estimation of (Lundell), A., ii, 91 ; 
(Wolfe, VoR-STM ANN, and Schoen- 
maeer), a., ii, 341. 
estimation of silicon in (Guerin), 
A., ii, 180, 

separation of, from manganese 
(Lundell and Knowles), A., ii, 
341. 

Aluminium anode. See Anode. 

Alvite, hafnium in (Goldschmidt and 
Tbomassen), a., ii, 174, 

Amalgams. See Mercury alloys. 
Amanita mxiscaria^ constituents of 
(Bard and Zellner), A., i, 987. 
Amber, constituents of (Tschirch, 
Aweno, de Jong, and Hermann), 
A., i, 351. 

Aiwl daa, reduction of (Kindler, Burg- 
HARD, FINNDORF, DeHN, GiESE, 
and Kordino), A., i, 568. 
conversion of oximes into (Beckmann 
and Bark), A., i, 1112. 
hydrolysis of, in the animal body 
(Fiske), a., i, 515. 
acid, synthesis of, in plants (Smir- 
nov), a., i, 636. 

Amides, thio-. See Thioamides. 
Amld^ei, tautomerism of (BuRTLr.s 
apd PvMAN), T.p 361 ; (Pyman), T., 
367, 3359. 


Amidines, condensation of, with ethoxy, 
methylene derivatives of jS-ketonic 
esters and of fl-diketones (Mitter 
and Bardhan), T., 2179, 
open -chain, alkylation of {Pyman} 
T., 867. 

Amine, CnHi N, and its salts, from 
2:3.trimothyleneqmnoline (v. Brauk, 
Petzold, and Schultheibs), A., i, 
837. 

Amines, photosynthesis of (Snow aud 
Stonb), T., 1609. 

syntheses of, by the electric discharj^e 
{Francesooni and ClURLo), A,, i, 
1067. 

oxidation of (Kindler, Bdrohakd, 
Finndorf, Hehn, Giese, and 
Kordino), A., i, 568. 
equilibrium of dinitrotolueues with 
(Kremann, Honigsbero, and 

Mauermann), a., i, 908. 
chloroplatinites of, and their doitbb 
salts with mercuric chloiidB 

(StkOmholm), a., i, 658. 
influence of, on fermentation (Orient), 
A., i, 171. 

perroutite as a reagent for (WaiTE- 
horn), a., ii, 798. 
aliphatic, catalytic decomposition of 
formyl denvatives of (Mailhe), 
A., i, 645. 

aromatic, action of ferrous chloride 
on the hydrochlorides of (Gum- 
ming), A., i, 653. 
hydroferrocyauides of (Cummi.sc), 
T., 2481. 

clilornsulphonyl derivatives of 
(Johnson and Smilks), T.,2384. 
cyclic, prejwiration of (Mailhe), A.,i, 
199. 

colour of, in relation to structnra 
(v. Braun and Seemans), A., 
i, 1242. 

action of sodammonium on (Picon), 
A., i, 199. 

primary, action of 2-ditlriobeDZoyl 
with (McClelland and Long- 
well), T., 3310. 

protei oogenic, physiological action of 
(Abelin), a., i, 874, 1265. 
relation between constitution snd 
nhvsioloeical action of (Cloetta 


ana WDnsche), A., i, 515, 
tertiary, synthesis of (G. M. and K. 
Kobinson), T., 532. 
picrates of (Komatsu and Taki- 
MOTo), A., i, 777. 

Amino-aeida, occurrence of, 
(Abderhalden), i, 1269. 
in blood (Marino), A ., }, . 

synthesis of, in the organism (Cko 
and ShbrwiN), A., i, 682. 
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AaiIno-a^,'<iQ8ititution of (Bjkrrum), 
A.v ij 444, 

configuration of (Karrbr and Schlos- 
ser), a., 1, 660. 

resolution of (Abderhalden and 
Goto), A., i, 1069, 

peptisation of (Zblinski and SAm- 
s6v), A., i, 1185. 

equilibrium between formaldehyde 
and (SvEHtA), A., i, 181. 
reaction between sugars and (Kosty- 
scHEv and Bbilliant), A,, i, 659, 
effect of, on the respiratory exchange 
(Khzywanek), A., i, 420. 
metabolism of. See Metabolism, 
salts, compounds of, with polypeptides 
and (Pfeiffer), A,, i, 308. 
enters, physiological action of (Arai) 
A., i, 515. 

tertiary, action of yeast on (Kuroko). 
A., i. 423. 

unsaturated, preparation of (Dikls, 
Gartner, and Kaace), A., i, 24. 
estimation of (Revoltklla), A., ii 
269. 

estimation of, electrometricallj' (Wid- 
MAKK and Larsbon), A., ii, 795. 
estimation of, with the qninhydrone 
electrode (Harris), T., 3294. 
estimation of, in plant globulins 
(Oparin), A., ii, 511. 

Amino- alcohols, displacement of acyl 
groups in {Berg m Ann and Brand), 
A.,i, 841. ; 

aromatic optically actire, preparation 
of (Society OFOnEMtcALlNDusTiiV 
IN Basle), A., i, 923, 924. 
tertiary, elimination of the amino- 
group from (McKenzie and 
Richardson), T., 79. 

Amino-oarbozylie aci^ {Mannich and 
Ganz), a., i, 19. 

Aminohydroxydlcarbozylie acids, syn- 
thesis of (Mannich and Baukoth), 
A,, i, 22. 

Amino*aiiIphonio aoidi, aromatic, con- 
densation of, with wcyauic acid, 
phenylcarbimide and cyanamide 
(Scott and Cohen), T., 8177. 

Amminei, complex metallic (Duff), T., 
560. ^ ^ . 

Ammonia, synthesis of (Storch and 
Olson), A., ii, 631. 
spectrum of (Rimmkr), A., ii, 516. 
decomposition of, by ultra-violet light 
, (Kuhn), A., ii, 815. 
ionising potential of (Mack ay), A., 

iij 821. 

boiling point of (BERasTROM), A.,ii, 

56. 

freezing point of (Keyes, Townshend, 
snd Yodno), A., ii, 376, 


AmmoiUa, specific volume of the .etutalid 

McKhlw, and 
0 Connor), a., ii, 557. 
liquid, specific volume of (Craooe 
and Harper), A., ii, 23. 
thermal properties of silutions of 
(yHEYSKi and Kaigorodov), A 
A if Zavaricki), 

application of Heniy’s law to aqueous 
solutions of (Calinoaert and Hug* 
gins), a., ii, 385. 

purification and constantaof{McKEi yy 
and Taylor), A.,ii, 557. 
existence of hydrates of (Friedrichs) 
A., u, 864. 


equilibrium of ammonium nitrate with 

(Halla and Hirschko), A ii 

' ’’ ’ 


equilibrium of liydrazine and (Fried- 
richs), A., ii, 856. 
catalytic oxidation of (Decarri£re), 
A., ii, 155, 631 ; (Inaba), A. ii 

fifii ' * 


catalytic oxidation of (Zawadzki ; 
Zawadzki and Wolmer), A., ii 

854. 

condensation of aldehydes with 
(Tsciiitschibabin), a., i, 1121, 
1122; (Tschitscdibabin, Moscii- 
KIN, and Tiashelova), A., i, 1122 ; 
(Tschitschibarin and Oparina)’ 
A., {, 1123. 

action of, with alkali carbonates 
(Pauly), A., ii, 557. 
compounds of, with 8ilicate8(ScHWAi{Z 
and AIathis), A., ii, 318, 
action of sodium hypochlorite on 
(Joyner), T,, 1114. 
action of sulphur monochloride on 
(Macbeth and Graham), A., ii 

855. 


compounds of tin halides with (Biltz 
and Fischer), A., ii, 867. 
assimilation of, by higher plants 
(Prianichnikov), a., ii, 1159. 
excretion of (Hubbard and Munford) 
A., i, 169. 

reaction of, with sodium bypobromite 
(Nanji and Shaw), A., ii, 874. 
detection and estimation of, in 
hydroxylamine hydrochloride 
(Gros), a., ii, 84. 

estimation of (Rkvoltella), A., ii, 
269. 


estimation of, volu metrically (Till- 
mans and Kruger), A., ii, 36. 
estimation of, in urine (Ljunqdahl ; 
SIestrezat and Janet; Levy- 
SjMPSoN and Carroll), A., ii, 654. 
Ammonifttei (Friedrichs) A., ii, 854, 
856. 
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Anwaft nfain lithium (Bbhoit), A,f ii, 
636. 

Awiiw anliiiw QOmpOOadS, Cjclic^ tAQtO- 
merism and fluoreacencd of (Izmail- 
ski), a., ii, 621. 

Ammonium wits, acid reaction of, to 
litmus (Gillst), A., ii, 416. 
action of bromine on (Simpson), A>, ii, 
684. 

toxicity of (Underhill and Kap- 

siNOw), A., i, 169, 

quaternary, formation of (Barnett, 
Cook, and Driscoll), T., 603. 
velocity of formation of (Dexter, 
ModoMBiE, and Scarborough), 
T., 1229. 

perhalides of (Chattaway and 
Hoyle), T., 651. 

Ammonium hydrogen carbonate, ^neous 
solutions of (Bonnier), A., ii,858, 
chloride, crystal structure of (Wtck- 

off), a., ii, 26. 

intensive drying of (Smits), A., ii, 
628, 

equilibrium in the system, ferric 
chloride, water, and (Clen- 
dinnen), T., 1338. 
equilibrium of manganous chloride 
dihydrate and (Clendinnen and 
Rivett), T,, 1344. 
equilibria in the systems,^ water, 
manganese, iron, cobalt, nickel, or 
copper chlorides and (Rivett and 
Clendinnen), T., 1634. 
spontaneous decomposition of (Fair- 
brother), A., ii, 27. 
action of agar-agar on solutions of 
(Rakuzin and Gonke), A., ii, 
466. 

tantalum fluoride (Hahn and POT- 
TER), A., ii, 773, 

dtchromate (Mole.s and GonzAlez), 

A., ii, 635. 

hydroxide, reaction of mercmous 
bromide with (Druce), A., ii. 421. 
hydroxides, quaternary, decomposition 
of (Demjanov and Dojaeenko), 
A., i, 1193. 

iodide, equilibrium of lead iodide and 
(Devabrixux), a., ii, 665. 
bismnthochloroiodide (Vournazos), 
A., i, 769. 

molybdate, action of micro -organiams 
on (Levine and Jahr), A., i, 1267. 
nitrate, properties of (Perm an and 
Saunders), T., 841 ; (Pekman 
and Howells), T., 2128. 
allotropy of (Mondain-Monval), 
A.,ii, 636. 

equilibrinm of ammonia with 
(Halla and Hirschko), A., ii, 
761. 


Ammonium chloropallndit^ crystal 
structure of (Dickinson), A., ii, 25. 
sulphate. eouUibrium iu the 8jstem| 
sulphuric acid, lithium sulphate 
water, and (van Dorp), A., ii’ 
621. 

effect of, on the growth of pUnta 
and ou the availability of iroQ 
(Jones and Shivs), A., i, 1843. 
sulphates, action of ethyl alcohol on 
(Dunnicliff), T., 476. 
hydrogen sulphate (Dunnicliff), T 
731. 

sulphides (Thomas and Riding), t 
1181. 

^jysulphides (Thomas and Ridimo) 
t., 1726. 

tetranitrodiaraminecoboltiate (Tbod. 
a8),T., 617. 

Ammonium organie eompoundi, qua- 
ternary bases, physiological action 
of (KtjLz), A., 1 , 983. 

Ammonium radiele (Bohlubach and v, 
Zwehl ; ScBLUBACH and MisduI 
A., i. 1068. 

Ampholytes, constitution of (Bjerscy] 
A., i, 444. 

Amygdalie aeld, barium phosphate and 
snfphate of (Helfxrich, Lowa, 
NiPPE, and Riedel), A,, i, 898. 

Amygdalin, constitution of (Kuen), A., 
i, 689. 

detection of, in plant tissues (Bosek- 
THALER and Seiler), A., i, 27S. 

tcrt-Amyl hypochlorite (Chattaway and 
Backxbebo), T., 3002. 

5-fAoAmyl-2-aeetetiri6none, and its leiai. 
carbarone (Steinkopf, AroEsuD- 
Jensen aud Donat), A., i, 125. 

Amylase in plants (^6bsbc), A., i, 
276. 

complement of (Frinosheim and 
Fucas), A., i, 965. 
hydrolysis of starch by (Shermak 
and Caldwell ; Shermak snd 
Naylor), A., i, 262. 
protection of, by amino-acid*, from 
inactivatiou (Sherman and Cald- 
well), A., i, 261. 
malt and pancreatic (Sherman), A-,i, 
621. 

pancreatic (Willstatter, Wald- 
schmidt-Leitz, and Hesse), A, 
i, 607. 

effect of amino-acids 00 the actirity 
of (Sherman and Walker), A'. 
i, 1083. 

twAmyl-y-bromopropylnalonie 

ethyl ester (Dox and Yoder), 

960. . . , 

uoAmyldMzyhanBeln. SeesA-Dipn«y' 
v-methylhexsn-e-one. 
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ImjWJuxjluaiM, and ita deriTativea 
(KiTFS and GuiKz), A., i, iqq. 
9.i:so&m7l'9 1 KKdUijdiwuithmne, 9- 
hydroxy- (Khollpfiiftbr and Bban- 
SOHEIP). A., i, 912. 

Amylane, babavionr of, with hydro 
cyanic acid nnder the electric die- 
chaiife (Frakomconi and Cjtjrlo). 
A., i, 1067. 

action of lelenium oxychloride on 
(Faick), a., 4 890. 

Tt'Anylethylaiio. See A^-Heptene. 
l-iaoAjDylElTi>ZRU]»f 5>chloro-, and its 
picrate (Sabasik), A., i, 711. 
^aAmylhydrobonioin. ^ oA-Dipbenyl. 

ff-metbylhexane-aA-diol. 

Amylodextria (Rktchlre), A., i, 658. 
AmylodiatUphicrie a«id, and ite potass- 
ium salt (Tamba), a., i, 118I. 
Amylopeetlii, nature of (Lino and 
Nanji), T-, 2066, 

AmyloM, polymeriaed, nature of (Lino 
and^ANJih T., 2M$. 
S-wAmyloxyaeridiae, 2j5-(itamino-, and 
its hydrochloride, and 2-nitro-5- 
amino- (Farbwbbke vorm. Mbi8Teh, 
Lucius, A Bruning), A., i, lisi. 
l-ji-AmylpiparhUne, and its picrate 
(G. M. and R, Robinson), T., 541, 
S-n-Amylqainoline, and its salts (v, 
Braun, Pbtzold, Seemann, and 
SCHULTHIIM), A., i, 137. 
3-n-AmyM:2:8;4- and *5;6;T:8-tetra- 
hydroqainoUnes, and their salts and 
deriratiTes (v. Braun, Petzold, 
SERMANN.and SCHULTilEISS), A. ,4 137, 

S-tsoAmylthiolaatbra^ninone- 1- butyl- 
lulplime (Hoffman and Reid). A i 
934. ’ 

1 ■ uoAmylthioluopropy Ithiolanthra- 
qniaonei (Hoffman and Reid), A., i 

OqO " • » 


8 --^yrin from Manills elemi resii 
(Rollett and Bratke), A., 4 588. 
3-toyrin, wiorwbronjo-, acetate, anc 
fltbromo- (Rollett), A., i, 478. 
Anacardivm occid^ntaU, oil froiti th< 
weds of (Patel, Sudborouoh, and 
Watson), A., i, 996. 

Aiwtbetici, inhalation, narcosis by 
(Meyer and Hopff), A., i, 832. 
Auasthetie action in relation to chemical 
constitution (Graf), A., i, 1285. 

(Hahn, Dornauf, 
aud Ono), A., ii, 89. 

«se of sodium peroxide in (Stern- 
BKRo), A., ii, 40. 

colorimetric, Ostwsld colour sUndards 
foMv. HAnN), A.,ii. 657. 
combustion (Lant), A,, ii, 831 . 
of volatile hygroscopic liquids 
(SaoEfiMiTa), A., i4 264. 


water absorption of 

water by alumina in fFiauKP 
Faust and Walden), A, ii fs ’ 

(KolthSf), 
A,, 11, 88, 256, 257, 260 
electrometric, apparatus ’ for ^PjtL 
Litfo). A., ii, 779. 
vessel for (Bo vie), A., ii, 175 

clwtrode in 
^Kolthoff and Vebzyl), A., ii, 

»jstema 

(WILLARD and Fenwick), A. ii 
33. ’ * 

With ferrocyanides (Treadweu and 
Chebyrt), a., 4 764 
elemeutaiy volumetric (Hackbpill 
and DE Hkkckerek), A., ii, 678 
gravimetric (Winkler), A., i4 40, 

liydrol^ precipitation (Jellinek 
a..dKifflB.s),A.,ii,871;(J,iu«K 

and CzERwiNSKi), A., ii, 878 
microcheinieal (v. SzENT^yokoYi) 
A., ii, 330. 


qualitative, of acids (Kaeaoqlanot 
and Dimitrov), A., ii, 780. 
of principal anions (Fernandes and 
Gatti), a., ii, 429. 
of metals of the iron group (Huf* 
ferd), a., ii, 262. 
use of textile fibres in (Cole) A 
ii, 94. ’ 


quantitative, by means of the degree of 
supersaturation (Roder), A., ii, 83, 
spectroscopic (Meggers, Kiess, and 
Stimson), a., ii, 81; (Wels- 
bach), a., ii, 247, 780. 
uss of the oxy-acetyleue blowpipe 
in (DE Ghamont). A., ii, 429. 
volumetric (Pozzi-Esoot), A., ii, 870. 
determination of the end-point in 
(Muller), A,, ii, 82. 
use of amalgams in (Kano), A., ii, 
699, 700, 

use of bromates in (Smith), A., ii. 
573. » 


replacement of iodine by ferric 
chloride in (Jelunek and 
Winooradoff), a,, ii, 871. 

Andropogon Jwarancusa, essential oil 
from (SiMONsEN and Rau), A., i, 48. 

Anemoninio acid, synthesis of (Fujita), 
A., i, .'135. 

Anethole dithiocyanate. See a-p-Meth- 
oxypheiiyl-ajS-rfithiocyanopropane. 

Anhalonidine, synthesis of (Spath), A., 
4 479. 

Anhaloniam alkaloids. Bee Cactus 
alkaloids. 

Anhydrite, hydration of (Welssen- 
bkroer), a., ii, 211. 
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Aiihy^rft.a >fcmm<A*»ahvdrQoarbaioU- 
8-M«tio acid (Parkin and Rilxt), 

T., 2406. 

Anhjdro- 8 -aminotetrahydrooubaxole- 
9'acetie acid (PxRKiN aud Kiliy), T., 
2404. 

A2itydro-6'bromoindoxyl-o-4'*bromo ■ 

antbranilida (Heller and Lautb), 
A., i, 852. 

Anhydro fi-bromoiaatin-a-d' bromo- 
anthranllide (Heller and Lauth), 
A., i, 852. 

Awh ydradiketohydrindaneB. coloured, 
constitution of ( Ka I)U lescu and 
Tanasescu), A., i, 1211. 

Anhydroeegonine hydrochloride, penta- 
niercurichloride of (de Jong), A,, i, 
1222. 

Anhydio-epig'ltieotamme hydrocliloride 
(Levkne and Meyer), A., i, 445. 

AiAydromethylglutoBide oleate (Gil- 
christ), A., i, 297. 

Anhydrophanylacetylindigotinmalonic 
acid, ethyl ester (Posner and Pye), 
A., i, 253. 

ar and ^-Anhydropiloearpic acids, and 
their hydrochlorides and derivatives I 
(Max and Michel Polonovski), A., 
i, 129. 

Anhydioyohinbie acid, sulphuric ester 
(Baiigeu and FiELi>), T., 1041. 

Anilides, catalytic decomi>o8ition of 
(Mailhe), a., i, 777. 
action of alcohols on (Mailhe), A., i, 
199. 

Aniline, ultra-violet absorption spectra 
of (Klikgstrdt), a., ii, 106, 
action of sunlight on aqueous solutions 
of (KunZ'Krause and Manicke), 
A., i, 199. 

melting-point curves of binary mix- 
tures of cmtononitrile, vinyl- 
acetonitrile, and (Lafokthne), A., 
i, 1193. 

reaction between acetylene and, at 
high tcmpenitnres (Majima, Unno, 
andONO), A., i, 135. 
leaetion between aldehyde and 
ketones and (Onno and Tognac- 
CHIKI), A., i, 225. 
interaction of chloroacetic acid and 
(Nodzu and Komatsu), A , 1,200. 
Aniline, p-nitro-, diazotisation of 
(C. and H. Sunder), A., i, 861. 
tdramito-y solubility of, in organic 
solvents (Taylor and Rixkex- 
BACH), A,, i, 672. 
reactions of (Davies and James), 
A., i, 662. 

Anilines, substituted, velocity of reaction 
between chloronilrohydrocarbons and 

(Linxe), a., i, 553. 


Aniline-p-snlpbonie aeid, o-bromo-, and 
its aniline salt (Scott and CdHEN), 
T., 8185. 

Anilinoaoetyl-p*aidiidine, 3-nitro- (Re. 

VERDIN), A., i, 82U 
yS-Anilino-a-eblorMoetyUoryUo acid, 
etliyl ester (Bbnary and Konrad), 
A., i, 241. 

Anilinodiaxo-2-inethylqnineline, and 
p-nitru-, hydrochlorides (Adam), A., 
i, 1129. 

i9 ■ AnilinO'oa dipbenoxy-JS-anisoylpro- 
pionio-)3-lactain (Stahdinger and 
Schneider), A., i, 466. 

Aniline aa dipbenoxy-^ -pbsnylpro- 
pionie-3-lactani (Stahdingeb and 
Schneider), A., i, 466. 
Anilinodipbenyl, aininonitro-, bromo- 
nitro-, and dinitro-derivatlves 
(GarcIa Banins and Guiteras), 
A., i, 202. 

4-AniUne-l :8-dipbenyltriasolone 

(Busch, MCller, and Schwarz), 
A., i, 865. 

fl-An iUitn athyl aloobol, and c- asd 
p-ehloro- (Adams and Segue), A.,i, 
458. 

a -AQUmo-a-hydrexy'4: 5-diBiethoxy- 
bomopbtbalanilio aeid, aniline sslt 
(Kuroda and Perkin h T., 210*. 
a.Aitilino-a-hydroxyhomophthalanilie 
aeid, aniline salt (Kuroda and 
Perkin), T., 2107. 

3- Aniline o-hydroxy-a-methylpropionic 
acid (Les Ktablissements Poulesc 
Fr^res), A., i, 1001. 
2-AniUno-5'hydroxy-l:4napbthaqaia* 
one, chloro-derivativea (Wheeler, 
Dawson, and McEwkn), A., i, 
1020. 

6'- Anillno-2 'hydroxy -2-pbenylphe&- 
antbriminasole (A. t*. aud Q. C. 
Sircar), T., 1564. 
Auilinoketo-(a3-ben»ooiimaronyUdeiie)- 
dihydronapbtbatenes (Fries and 
Ehlerh), a., i, 830. 

Aiiilinoketo(6'-bTOmoa^-b«iiiconmar 
onyUdene)diliydronapbtbaleiifii( Fries 

and Ehlers), A., i, 830. 
Anilinelactic acid, |ire[»r«tioii of hoiao- 

logUeS of (LE3 ErABLI8.‘»EMENT3 

Poulenc FutREs), A., i, 
p-Anilinomethylenecampher, chloro- 

(Rupe and Diehl), A-, i, 117> . 

• Anilinomethylglyoxime, and its mekel 
salt (PONZIO and AvogadRO), A., t 
85.5. , „ . 

I'AniUnonapbtbalene, 2- nitro- { > RSEii 
and Dvorak), A., i, 551. 
8-Anilitte-li4-napbt^uino*i«< pf*" 
chloro- (Fries and Ochwat), a, 
64S. 
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and ita hydro- 
chlorido and methyl ether (Wahl and 
Lantz), a., i, 210. 
d>AniUiio-2-o-nitrophenylthioM ;4. 
upht^nlnone (FRiBsand Ouhwat), 

/5-AiiiIino-a-phenoxy-^fl-diplwiiyi.a- 

athy^ropionifl-jS-UctamlSrAUBiNGKR 

and SoHNKiDEB), A., i, 466. 

jS'Anilmo-^-phanyl-aa^ibeuyl- 
proploniM-laetem (Staodinoer, 
Schneider, Scuotz, and Strong^ 
A., i, 469. 

AniliaophenylfoTMan (Ponzio and 
Avooadro), a., i, 856. 
a-Anilinophsajlglyozime, and its dtriy- 
ativea (PoNzio and Avogadro), A. i 
855. * * 

^•AttiUnopheiiTlglyoxiiae, and its salts 
and diacetyl Uenrative (Ponzio and 
Avogadro), A., i, 855. 
Anilinophenyl-laetic acid (Lfs ^tablis- 

8RMENT8 PoULENC Fr^REs). A i 
1001 . ’’ ’ 
4-ABiliiiel-phenylS-methyltriaiolone, 

and Its nitroso-derivative (Bcsc« 
MOllbb, and Schwarz), A., i, soo! 

4- AnilinoJ-phenylphwiaothrijiiinazole 

3 -nitro- (A. C. and G. C. Sircak) 
T., 1564. 

6-Aniliso-a-2-pheiiyliini]iolylethanol 

{Society OF Chrhioal iNDosTRvn 
.Bakle), a., i, 148. 

-r'Anllinopropyl alcohol, and o- and 
j?-chloro- (Pierce and Adams), a 
1 , 1 . 434. 

ri-Anillnopyridine picrate (Tschitschi- 
iRAiiiN). A.,!, 698. 

:S'4ti^uio4;l:2<thiodiaiol6 (Fromm. 
X^A^KR, and Nerz), A., i, 1240. 

5- Anilino-S-thiolA-phonyl-i :S;4-trl- 
aiole, dflrivativea of (Fromm, Layer 
and Nerz), A., i, 1240. 

8-Anillno 6-tliioM:l:2-thiodiaiolo, de- 

nvatives of (Fromm, Layer, and 
Nerz), A,, i, 1240, 

4 Anillnothiona^thacoTunarin, and 3- 

ehloro- (Smiles and Hart), T. 
2912. ’ 

4.^-2 hydroiy.l (Oxythionaph. 
tnsDylidonejdihydroaaphthalese 
(Fries and Ehlers), a., i, 829. 

Aalmli, age and chemical development 
in (Moulton), A., i, 1256. 
marine, copper and zinc in (Sever?). 

A., 1, 415. 

chemistry of oils from (AndrR), A., 

1, 878. ' 

Animal prodnota, sublimation of (Vik- 
.hokver), A., ii, 635. 

tiwes, ctalyat in 

(Clifford), A,, i, 114 7. ^ 
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Animal tissues, effect of i- 

‘“'i 

Amiole ether), influence 

T,1;r 

Aniiol., bromoanjiuo-, bromonitro., ,nd 
nitroammo- derivatives of (Heller 
and Georgi), A., i, 1092 
^nnuro-, equilibiium of picryl suL 

An^le-2:3-qahoiie-3 diazide, 5 -nitro. 

(Heller and Georgi), a., i 1092 
l-Anisoyl-S^xanthronyl (Scholl, Der. 

nekt, and Sbmp), A., i, 808. 
^--toUylasparagine (Lutz), A.] i. 457 
P-Anuylcarbamic acid, 7 -chloropropVi 
ester (PjERCR and Adams), A., i, 481 

P-AaUyl*3-diniethylaminoethylcarbiRol' 

and Its denvatives (Mannich and 
Lammertng), a., i, 44 . 

P ^yldimethylearbinoi (Skraup and 
Freundlioh), a., i, 669. 

4,D.Am8yl.8:6-dimethylpyranhydrone 

(iscHNEiDKR and Jacobi), A. i in2 
4-;^iayl-2;6 dimethylpyrylium salts 
(Schneider and Jacobi), A., i, 1112 
a-Aniiyl-B-ethylbuteldehyde, and its 
semicarbazone (Piffeneau and 
LjfvT), A., i,788. 

a.Aaiayl-^-ethylbutane-fl6-dioI (Tifpe- 
NV.au and LEvy), A., i, 788, 
Aniaylideneacety lace tone hydrochloride 
(Vorlander, Osterburu, and Meye] 

A., i, 683. ’ 

Anisylidene-p-aminoaiotclaene, iso- 

tropic forms of(GAUBERT), A., i, 491. 
Amiylideneanilina, compound of benzyl - 
ideneaniline and (Pascal), A., i, 1090, 
4-)>-.^iBylidenehydantoin'3‘a- propionic 
acid, and its ethyl ester (Hahx, 
Kelley, and Schaeffer), A., i, 487. 
.p-Aniaylpropionio acid, a-oximiuo- 
(Granacuer, Grro, Ofner, Klop- 
FENSTEIN, and Schlatter), A., i, 
707. 

/S'P-Aoiiylpropylene (Skraup and 
Fregndlich), a., i, 669. 
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S-jP'AnliylqninoUne, S^hydroxv-, aod 
ita sUta (BA.IIOELLIHI and Beulin- 
002ZI), A., i, 483. 

JO- AniaylthiWDatodiatbylamide ( Ki n n* 

LER, Burgh ARD, Finndorf, Debn, 
OiBSB, and KQrdino), A., i, 572. 

O' and p-Aniiylthiooarblmidai (Dains, 
Brewster, &ud Olander), A., i, 
324. 

jo-Aniayl vinyl ketone and its dibromide 
(Mahnich and Lahmbring), A., i, 
44. 

Annual Oeneral Keetiag, T., 922. 

Anodes, aluminium, electrolysis with 
(Ieffrey), A., ii, 729. 

Anthoeyanini in plants, (Jon'escK)), A., 
i, 77. 

formation of, from flavonols (Noack), 
A., i, 987. 

Anthraoene, constitution of (Challenob 
and Inoold), T., 2066, 
formula of (Obelkin), A., i, 1082. 
crystslUue structure of (Bragg), A. , i, 
5.M. 

molecular refraction of (Kboll- 
ffeipfkr), a., ii, 102 ; (v. 

Steiger), A., ii, 349. 
spectrochemistry of (v. Auwers and 
Krollpfbiffer), a., ii, 101. 
ultra-violet absorption spectra of 
(Htatt), a., ii, 810. 

Vapour pressure and latent heat of 
vaporisatioD of (Kelson and Sense- 
man), A., i, 774. 

action of sulphur chloride on (Fried- 
lander and Simon), A., i, 109. 

Anthracene, dihydroxy-derivatives 
(Hall and Perkin), T., 2032. 
wimthio-, derivatives of (Heilbron 
and Heaton), T., 173. 

Anthraeeni seriei, studies in the (Bar- 
nett and Matthews), T., 380, 2549 ; 
Barnett, Cook, and Matthews), 
T., 1994; (Barnett and Cook), T., 
2631. 

9^Anthracyl mercaptan, and its sodium 
sail and’ methyl ether (Petri and 
Stark), A., i, 775. 

sulphide (Petri and Stark), A., i, 
776. 

l:2-Anthradiol (Hall and Perkin), T., 
2035. 

uoAnthraiiavu Mid, preparation of 
(Hall and Perkin), T., 20. 

Anthragallol anthranol, preparation 
and (urivatives of (Breare and Per- 
kin), T., 2606. 

Anthra^lol dianthrone, and its hexa- 
acetyl derivative (Breare and Per- 
kin), T., 2608, 

Anthrai^Uel dianthronequinone (Bkb- 
AB£ and Perrin), T., 2609. 


AathrnnUie add, mell^l ester, (q 
grapes (Power and Chesnut), A., 
i, 280. 

toluene-p-8ulphonate (Heller and 
Grundmank), a., i, 246. 

Anthranilio acid, 4-chioro-, methyl ester 
and benzoyl derivative (Hunn), A., i 
467. 

Anthranol alkyl ethers (Barnett, Cook, 
and Matthews), T., 2002, 

Anthranol bine, constitution of (Mason) 
T., 1648. 

Anthranol dianthranol, octa-acetyl 
derivative (Breare and Perkin} 
T., 2608. 

^-Anthranolsulphonie aeid, sodium salt, 
and ita use in lextUe printing (Bahi. 
GAY and Brandt), A., i, 1103. 

Anthranyl phosphate (Barnett, Cook 
and Matthews), T., 2007. 

a-AnthiapinaooUn (Barnett and 
Matthews), T., 391. 

Anthraquinone, vatKmr pressure and 
latent heat of vaporisation of 
(Nelson and Sknseman), A., i 
774. 

sutphonation of, with mercury as 
catalyst (Clough), A., i, 46. 
compounds, J8 halogen -sulitituled 
(Atack), a., i, 345. 
monoxime, Beckmann transformation 
in, and its derivatives (Beckmakk, 
Liesche, and* v. Philippsbirg), 
A., i, 233, 

derivatives of (Hoffman and Reid), 
A., i, 933. 

diazonium hydroxides of (GATreoiT 
and BEha), A., i, 861. 

Anthraquinone, l:4-dtamina-, 4-an)itio- 
1- hydroxy-, 1:5 dtainino-8-hy- 

droxy-i and rfiaminorfiliydroxy-, 
acetyl, benzoyl, and anisoyl derir- 

atives (Granduougin). A., i, 111. 

chloronilto- and chloronitroso-deriv- 
atives (Kopetschni), A., i, 1021. 
hydroxy -derivatives, reduction pro- 
ducts of (Hall and Perkis), 
T., 2029 ; ( Breare and Perkis), 
T., 2603. 

effect of, on electrical conductivity 
of solutions of boric acid (Bokse- 
ken, Anema, and Brevet), A., 
i, 210. 

l;2:6:7-fcirohydroiy- (Bistrzycki 
and Krause), A, i, 1211. 
diihio- (Heilbron and Heaton), u. 
182. 

Anthraquinone aeries, reduction ic 
(BATrEGAY and Hucber), A.,U1M- 

Anthraqninoneiioamyl-5 t^propylib* , 

■olphone (Hoffman and Reid), A., i. 
938. 
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phooM (HyyyMAN and Reid), A., i, 
933. 

^tbnMluliione1b«Diyl-M>iityldi«U- 
pRonM (Hoffman and Reid), A., i, 
933. 

phonM (Hoffman and Hbu)), A.,i, 
933. 

Aathra^ttinonelwayM -methyldiaiil- 
phonaa (Hoffman and Keid), A., i, 
983. 

ABtlirH^^wbiniyM-propyldiml- 

phonei (Hoffman and Reid), A., i, 
988. 

AnthraqainonebBtyl-b'Wopropyldiiul- 
phone (Hoffman and Reid), A., i, 
983. 

Aathxaqninonediaaoiiiom amalgam 

(BAn'KOAT and B^ha), A., i, IHl. 

Anthrnqalnono'ethyl- 8' wt/propyldiaul- 

phone (Hoffman and Reid), A., i, 
983. 

Anthraqainonemethyl‘5 wopropfldisul- 

phone (Hoffman and Ueiu), A., i, 

.> < 1 t • 

Anthraquinone-N* and i^tf-prapyl-o-iso- 
propyldiatUphonea (Hoffman and 
Reid), A., i, 933. 

Anthraqttinone l-Mopropylialphone 
(Hoffman and Reid), A., i, 933. 
Anthraqolnoneanlphonic scida, aiyl- 
amine salts (Pkbkik and Sbweil), 
A., i, 284. 

sodium salts, destructive distillation 
of (Perkin and SRWEtr), T., 3032. 
Anthraqnlnyl diphenyl ether, mao di- 
thio- (Heiibron and Heaton), T., 
180. _ 

Z-Aathrol, prejAration of (Halt and 
Perkin), T., 2085. 

Anthrone, preparation of, and its aceUta 
and benzoate (Babneit and Mat- 
THEWhf), T., 389. 

action of Gnguard reageiita on 
(Kroltpfkiffer and Branscheid; 
SiECLirz and Marx), A., i, 912. 
fi-Anthrone, chloro-derivatives, and 4- 
ciiloro-lO'bromo* (Bar skit and Mat- 
thews), T.,2553. 

8“TO«o.Anthroylaoryli€ acid, and its 
Silts, and methyl ester (Oddy), A., i, 
1099. 

9 Aatliryl ditbiochlorlde, dwnlphide, 
and thiosulphates, and theirderivativM 
(Friedlander and Simon), A,, i, 
109. 

9‘iiLthrylthiolao«tia Mid* and its de- 
rivatives (Faibolandir and Simon), 
A,,i, 109, 

Antl-agglntinia, isolation of (Frjr- 
WAKA), A,, i, 1161. 


Auti-enaymei ( Abderhalden and 

'WKKTHElMER),A.,i, 504; {S1.0VT20V 
and Xbnoi’Hontova), A., i, 625. 
Antiketegeneiia (Shaffer), A., i, 168 ; 

(Ringer), A., i, 266. 

Antilaooaie. See Antiphenokse. 
Antimony, atomic weight of (Muza ffar), 
A.,ii,77l. 

luminescence of solidifying (Karreb), 
A., ii, 811. 

electrochemical properties of (Grube 
and ScHWEitiARDT), A,, ii, 457. 
isotopes of (Aston), A., ii, 32, 
Antimony alloys with aliimiuium aud 
with zinc (Sauerwald), A., ii, 
172. 

with bismuth and zinc, electrochem- 
istry of (Kremann, Langbaukr, 
and Rauch), A., ii, 825. 
wdth lead (Dean), A,, h, 637. 
electric potential of (Muzaffar), 
A., ii, 726, 

w'ith nickel and sulphur (Goertler 
and Schack), A., ii, 424. 

Antimony compounds, action of, cm fei- 
nientation in the organism (Smoko- 
DiNCEv and Ilmn), A., i, 1246. 
Antimony ^crchlonte (Fighter and 
Jenny), A., ii, 245. 
trichloride, absorption of light by 
(Macbeth and Maxwell), T„ 
370. 

equilibria of, with 8-chloro- and a- 
nitro- II aph tlialenes (V ASi lie v ), 

A., ii, .396. 

compound of benzamide and (Bel- 
laden and Astengo), A., i, 
1010. 

Irthydride, electrolytic formation of 
(Sand, Weeks, and Worrell), 
T., 456. 

detection of (Weeks), A., ii, 439. 
Antimoniooi liydroxides (Lea and 
Wood), T., 259. 

Antimony Irioxidc {antiiMnious oxide), 
cry.^tal structure of (Bozorth), A. , 
ii, 632. 

pe^itoxide, hydrates of (Jandek and 
Simon), A.,ii, 772. 

Antimony organic compounda (God. 
daud), T., 2315; (Kauffmann), A., 
i 874 : (Weinland and Scholder), 
A., 1,1196. 

Antimony detection, catunation, and 
separation; — 

detection of (Ortodocsu aud Resst), 
A.,ii» 659. „ . . , , , 

detection of, by Eemsch a lest 
(Evans), A., ii, 696, 875. , 

detection of small quantities of, in 
biological liquids (Caille and 
Vibl), A.,ii, 585. 
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Antlttosy d«t«ctloii, eitimatlon, and 
Mpar»tioii:— 

eatimfttion of (Lassixuk and Las* 
sjxurK a., it, 488. 

estiraatioa of, ©lectrolytloally (Las- 
bibob), a., ii, WO. 

estimation of, eleotrometrically (Zintl 
and Wattenbebo), A., ii, 263. 
astimation of, oiidi metrically (Ksop), 
A.,ii, 881. 

estimatioD of, by sinter-oxidation 
(Feiol and Schorr), A., ii, 784. 
estimation of, and separation from 
arsenic and tin (Jarvisex), A., ii, 
264. 

estimation of, and its separation from 
tin (Wenger and Pahaud), A., ii, 
700. 

separation of, from tin and arsenic 
(Luff), A., ii, 578. 

AnibBony sisstrods. See Electrode. 
Anti-oxygsni (Moureu and Dufbaisse), 
A.,i, 91, 267 ; ii, 308. 

Antipspsin (Stolz', A., i, 1253. 
Antlphenolass (Bach and Engel- 
bardt), A., i, 412. 

Antipyrsties, effect of, on the distnbu- 
tioii of nitrogen in(MoRlNAKA), A., i, 
1040. , , , 

AntlpyriJis {’[■phenyl-2:Z-dimetkyl‘b~ 
yynuahnt), polymorphism of 
(Gaubert), a., i, 154. 
equilibrium of caffeine, water, and 
(Hermans and Janetzky), A., i, 
949. 

detection of(FABRF.), A., ii, 99. 
estimation of, iodometrically (K<ilt- 
HOFf), a., ii, 270. 

d-Antipyrylamiiio-SsthoEyMridine 

(Farbwirkr vobm. Meistkr, Lu- 
CIDR, k Brunikg), a., ii, 1130. 
AntithrombiE, antihftmolytic effect of 
(CosMovicl), A,, i, 1037. 

AntitrTPRin (Slovtzov and Xbsophon- 
tova), a., i, 626. 

eqttilibrinm between trypsin and 
(HossRY and Nobthop), A., i, 261, 
JvU meUi/etu (bee), enzymes of the 
alimentary canal of (Pavlovski and 
Zarin), a., i, 626, 

AsopAyllSBls a«td(HiBPAL and Rritrr), 
A., f. 1226. 

Applet, acids of (Franzen and Hkl- 
wkrt), a., i, 687. 

odoTons constituents of (Power and 
CttxsNUT), A., i, 278. 
constituents of the wax coating of 
(Sando), a., i, *90. ^ 

respiration of seeds of (HaRRIXgi'on), 

I, i, 424, 

ApElt trsss, nitrogen reserre in 
(Roberts), A., i, 884. 


Aquo^tammlnMobEltis lilti. See 
unoer Cobalt 

AqnopsntBmmins mi^silniE ehloride. 

See under Magnesium. 

Arabinie aeid, and its sal^ optical 
rotation of (Rakuzin), A., i, 586, 
Aiabinots, preparation of (Hardiko), 
A., i, 898. 

fermentation of, by bacteria (Fred, 
Prtebsok, and AkdersonX A., i, 
1157. 

Araohidio aeid, structure of (Errbn- 
STEIN and Stuewer), A,, i, 1067. 
Arbutin (Macbbth and Maceat), T., 
717. 

Argentite, photoeleetrical sensitivity of 
(COBLENTZ), A., ii, 61. 
Argentojarosite (Schallbr ; Schempp), 
A., ii, 603. 

Arginate (Cuimenti), A., i, 416. 
detection of, voluraetrically (Clr- 
msnti), A., ii, 271. 

Arginine, decomposition of, in the llTet 
(Felix and Tomita), A., i, 729. 
d- Arginine dipicrate (Thomas, Kapf- 
HAMMER, and FlaschentraqEk), a., 

i, 62. 

Algol, analysis of (Crem. Faerie vork. 
GOLOFSBURO, Geromont k CtK), A., 

ii, 888. 

I Argon, spectra of (Shaver), A., ii, 
199. 


spectra of ionised potassium ond of 
(Zeeman and Dtx), A., ii, 670. 
ionisation of, on collision with elec- 
trons (Ayres), A., ii, 111. 
excitation and ionisation potentials of 
(Hrrtz), a., ii, 281. 
radiation and ionisation potentials of 
(Hicks), A., ii, 209. 
vapour presaure of (Born), A,, ii, 376. 
hydrates (PE Forokand), A.,ii,239. 

Aristoloobie aeid(CARriLLE), A., i. 236. 

Aromatie eompoundi, catalytic liydr- 
ogenatioD of, with platinum (Wiu- 
STATTER and Seitz), A., i, 771. 
reactions of(ANOELl), A„ i, 1003. 
reactivity of halogens in (Ehzis- 
lander), T., 3099. 
effect of etboxy-RToaps on the hteten- 
cidal aetion of (Hirsi-hfiiokb am 
Pankow), a., i, 986. 
polynuclear, spectrochemistry of 

(Khollffeiffer ; v. Acwxm 
and Kbollpfeiffkb), A., «, 10 - 
molecular ccndgorations 
tie and Kenneh), T., 779. 
(Burton and Kennir). i*; 
1048 } (Christie, James, an 
Kenner), T., 1948. 

* Mtmnlax (Dzi^^rt 


A., ii, 81. 
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Aziivifc potential of (Kahlxn- 
BIBO and Btiinm), A., ii, 726. 
i^aposr pratflinre of (Hobiba), A., ii, 
816. 

in blood after ealvarsau treatment 
(FoRDTci, Kobin, and Mtibs), 
A., i, 1263. 

io cerebroapinal fluid (Voeotlin, 
Smith, Dyeb, and Thompson), 
i, 1040; (Cornwall and 
MtBBi), A., i, 1263. 
content of, in the human bodjr 
(Billetbb and Marfubt), A., >, 


action of, on nrotoplaani {Voegxlin, 
Dyer, and LxosAHt)), A., i, 1266. 
Amnia alleya with tin (Mansuki), T,, 

2U. 

Amnia oompanndi, action of, on 
fermentation in the organitim (Smoro> 
DiNcavand UiiN), A., i, 1246. 
Anania irtchloride, absorption of li^t 
by (Macbeth and Maxwell), T., 
370. 

halides, preparation of (Odpo and 
OlACHEBY), A., ii, 316. 
frioiide {arienious oxide), crystal 
structure of (Bozobth), A., ii, 


632. 

physical properties of aqueous solu- 
tions of ( ANPEiuiON aud Storey), 
A., ii, 486. 

Amaie aeid, estimation of, iodo- 
metrically (Kolthoff), A., ii, 86. 

Ananiaui aeid, oxidation of, by 
bromic acid (Chodkowski), A., 
ii, 830. 

reducing action of (Kohs), A, ii, 
238. 

reduction of chlorates and iodates 
by (Kurina), A., ii, 304. 

Amnitei, titration of, with perman- 
ganate (HALLand Carlson), A,, ii, 
668 . 

Amnia tr^ulphide sols, absorption 
spectrum of (Boutaric and 
Vuillaume), a, ii, 696. 
action of light on (Mi'RPKY aud 
Mathews), A, ii, 156. 

sulphides, equilibria of sola of (Bhat. 
NAQARand Rao), a, ii, 756. 

Amnio owanie eontponnds (Algrkt\ 
A, i, 70 ; (Binz and Lunwio), A., 
i, 161 ; (Lewis and Cneethah), 
A, i, 407 ; (Lewis aud Hamilton ; 
Wieland and Kulenkamcff), A., 
i, 499; (Johnson and Apams), A., 
i, 724 ; ( Lies and WiNTERSTEiNKK), 
A, i, 873; (Makoulies), A., i, 
969. 

distribution and elimination of, in the 
body (Bulmbr), A, i, 1040. 


Arsenic organic eompoondi, alipliatic, 
preparation of (Leb Stablisss- 
MENTs Poulenc FafeREs and 
Okchslin), a, i, 664. 
estimation of carbon and hydrogen 
in (Falkov aud Raiziss), A., ii, 
336. 


Aneuie detection, utimatlon, and 
separation 

Reinsch test for (Evan.s), A., ii, 696, 
875. 


detection of minute quantities of 
(Billeter; Rupp and Muschiol), 
A, ii, 335. 

estimation of (Billeter and Mar- 
FUBT ; PocssinuER), A., ii, 786 ; 
(Escjiweiler and Borrs), A., ii, 
787. 

estimation of, elcctrometrically (Zintl 
and WATTENBEno), A,, i, 263. 

appaintus for estimation of, electro- 
lytically (Monibb- Williams), A., 
ii, 252. 

estimation of, by sinter- oiidation 
(Feiol and Schohk), A, ii, 7S4. 

estiiuatiou of, in arsenobenzenes 
(Mtttknaere), a., ii, 876. 

estimation of, in foods (Hann), A., ii, 
787. 

estimation of, in gelatin (Meburin), 
A., ii, 891. 

estimation of, in organic compounds 
(STOLLt and Fechtig), A., ii, 
335. 

estimation of, in steel (Mazzkiti and. 
Agostini), A., u, 506. 

estimation of, in toiicology (Lewis), 
A., ii, 787. 

estimation of, and sej>aration from 
antimony and tin (Jabvinen), A., 
ii, 254. 

separation of (Tabuci), A., ii, 180. 

separation of, from antimony and tin 
(Luff), A., ii, 578; (Moser), A., 
ii, 788. 

separation of tin and (McCat), A., 


ii, 509. 

neiicbsazanilidc(LEWisand Hahil- 

oNl, A., i, 500. 

mnobeniaatbranilide (Lewis and 
fAMILTON), A., i, 500. . J. 

onobenieae. 3;3'-ii^ino-4:4 -di- 
hydroxy-, dihydrochloride. See 
SalTarsan. . 


6*0' . 1 -fo 

Lmnobcnicne, 4 -ammo-, and its 
drochloride (Lieb and INTER- 

ein), a., i, 873. , a 

tmnobcMcnc, S-chloro- and 
droiy- (Lies and WinteRSTBIn), 

, i, 67** 
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AnraolMniesM, preparation of (Mar- 
QITLIRS), A., 1, 969. 
estimation of arsenic in (Mytten- 
aere), a., ii, 875. ^ 

t^Anenobenso-p-anuldida (Lewis and 
Hamilton), A., i, 500. 
p-Anenobenw-a-nai^thrUdide (Lewis 
and Hamilton), A., i, 600, 
p-ATienobaiiio*j>-pliettetidlde (Lewis and 
Hamilton), A., i, 600. 
p-AraenobeniO'p-xyiidide (Lewis and 
Hamilton), A., i, 500. 

I p ATS6nodipbenyl-di(4 amino- S-pyr- 
aaolone carbamate (Fakbwebke 
voRM. Mbisteb, Lucius, &: Brun- 
iNo), A,, i, 858- 

0 - and p-Arienopbenylen»i (Lies and 
WlNTERSTEINBIt), A., i, 408. 
Arsesoxides, preparation of (Margu- 
Llis), A., i, 969. 

Aninebenianuidldei. p-dibromo-, p-di~ 
cMoro-, and p-diiodo- (Lewis and j 
Hamilton), A,, i, 500. i 

ArainebenxethylanUide, p-fitohloro- and i 
p-diiodo- (Lewis and Hamilton), 
A., i, 500. 

Arsinebens-p'pbenetidide, p-diiodo- 
(Lewis and Hamilton), A., i, 500. 
Arsinio acid, derival ives of, and their 
raoleciiUr weights (Lorenz and 
Brehmrr), A., i, 265. 

Ariinie aeidi, conductivity of (Lorenz 
and BREnMEK), A., ii, 822, 

Arainie acidi, substituted, affinity con- 
stants of (Lorenz and Brehmer), 
A., i, 406. 

hydroxy-, aliphatic, manufacture of 
(Les ^tablissements Poulenc 
FfttRES and Oechslin), A., i, 
906. 

p-Ariinobensanilide (Lewis and Hamil- 
ton), A., i, 500, 

p-Arsiiiobeiixanisidide* (Lewis and 
Hamilton), A., i, 500. 
p-Arnnobeniantlwranilide (Lewis and 
Hamilton),. A., i, 500. 
o-Artinobenxoyl chloride, d^chloro-, and 
its condensations, with aromatic hydro- 
carbons and ethers (I.KW IS and Cheet- 
KAM), a., i, 407. 

p-Artinobenzoylartanilids, and its liy- 
drato (Lewis and Hamilton), A., i, 
500. 

Aifino-magRMiitm compoandi (Job and 
Reich), A., i, 673. 

Anuoaaetieaeid (Huis.mann. Callskn, 
and GrOttefien), A., i, 664, 
Anphenamitaa. See SaWarsan. 

Arsylena, physiological action of (Kat- 
zknelboosn), A., i, 421. 

Art^iti<i, santonin from species of 
ViEHORViR and Capen), A., i, 1023. 


Artsmiiic Mid, constitation of (Ber 
tolo), a., i, lOlS. * 

Artemi^, constitu^n of (Bxbtolo), 
A., i, 1108. 

acetyl derivative, and its derivatives 
(Bertolo), a., i, 1108. 

Aryl phosphates, preparation of (Cbem- 
iscHE Fabrik Griesheim-Elek. 
tron), a., i, 920. 

jS^Arylamino-ethaiiols, synthesis of 
(Adams and Segur), A., i, 457. 
l-ATylamittO-/3'naphtholi (Wahl end 
Lantz), a., i, 209. 

Aryldialkyl glycols, dehydration of, by 
heat and acids (Tiffeneau anti 
L6 vy). Am i, 788. 

hypnotic properties of (Tiffknkac 
and Dorlencoukt), A., i, 676. 
Aryldiaioninm salts, condensation of 
alkylated nialonic acids with 
(Walker), T., 2775, 
Arylformamides, decomposition of 
(Mailhe), a., i, 458. 

Ary Ihydroxy laminei, /i-nitro- ( Borsch e), 
A., i, 778, 1091. 

l-Arylnaphtbylaminea, 2-hydroxy-, pre- 
paration of (SociEtE Anonyme des 
Mati^res Co lor antes, Wahl, and 
Lantz), A., i, 674. 

Arylpyrldiniam salts, structure and 
fluorescence of (Izmaiuki), A., ii, 
521, 522. 

Aryiulphonhalogeno- amides, salts, m 
. of, in the estimation and iodin- 
ation of phenols (Robebts), T., 
2707. 

Arylthiocarbimides, preparation of 
(Da INS, Brewster, and Olandeb), 
A.,i, 823. 

Asbestos, filtration of (Craig), A., ii, 


694. 

platinised, adsoriition of carbon mon- 
oxide and iiydrogen by (Pollakd), 


A., ii, 381. 

Asparagine, synthesis and degradation 
of, in planu (Prianischnikov), A., 
i. 273. 

d- and 7-Asparagine in lupines (Pit’iTi), 
Am i. 885. ^ 

7-Aipartio acid, and its alkali salts, 
optical rotation of (Rakuzin), A., h 
545. ' , 

Asperr/illus nigtr, formation of citric 
niid bv IRutkrwitsch), a., U 


effect of copper salts on the growth o 
(Molliakd), a., i, 76. 
nitrogenous bases in the mycelium ot 
(Vorbrodt), A., i, 987. 
Assimilatiott of carbon dioxide 
BERO ; Weicert), a., i, 1271. 
plant. See Plants. 
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Aiyaun^trlo compeiuids, syiithesis of 
(EKIiXMNKTER aod ErLENMETZK), 
A., i, 216 ; (Brkdig, Mangold, 
aud Williams), A., i, 1012. 
resolution of (Cohbn), T., 2716. 
Atmoipherie air, spectrograph ic ex- 
amination of (Aston), A., ii, 
487. 

ultra-violet spectrum of (Hopfield), 
A., ii, 1. 

absorption of the gases of, by water 
(Costs), A., ii, 852. 
explosion of mixtures of carbon mon- 
oxide and, at high pressures (Bone, 
Newiit, and Townbnd), T., 2008. 
combustion of mixtures of carbon 
monoxide, hydrogen, and (Patman 
and Wheeler), T., 1251. 
propagation of flame in mixtures of 
paraffins with (Mason), T,, 210 ; 
(Patman and Wheeler), T., 426. 
estimation of relative humidity of 
(Obermillkr and Goertz), A., ii, 
781. 

estimation of carbon monoxide in 
(Nicloux), a., ii, 578 ; (Sinnatt 
and Slater), A., ii, 655 ; (Saters, 
Yant, and Jones), A., ii, 789; 
(Andriska), a., ii, 876. 
estimation of ethyl ether in (Hag- 
gard), A., ii, 343. 

Atoms, structure of (Hargreaves), A., 
ii, 19 ; (Retchleu ; van deb 
Berg), A., ii, 232. 

Bohr’s theory of (Sidowick), T., 
726; (Bohr and Coster), A., ii, 
110; (Smith), A., ii, 844. 
and line spectra (Bohr), A., ii, 
629. 

and paramagnetism (Cabrera), A., 
ii, 123; (Dadvillier), A., ii, 
609, 

and reactions (Pbirs), A., ii, 627. 
and the quantum theory (Bohr), 
A., ii, 478. 

Whittaker’s quantum mechanism in 

(Lorentz), a., ii, 311, 

Bohr’s model of (Born and Heisen- 
berg), A., ii, 478. 

dimeusions of (Herzfeld), A., ii, 
564. 

in relation to optical rotation 
(Brauns), A., it, 598. 
calculation of the diameters of, by the 
theory of magnetism (You so), A., 
ii, 213. 

constancy of radii of (Wtgkoff), A,, 
ii, 311. 

nuclei of, structure of (Neubkkger), 
A., ii, 145. 

dimensions of (Neuberger), A., ii, 
400. 


Atoms, nuclei of, rotation of (Hen- 
stock), A.,ii, 400, 477, m. 845. 
stability of (Harkins), A., ii, 143 
479. ' 


influence of, on valency and polarity 
(Henstock), a., ii, 233. 
fundamental orbit of (CatalAn). A. 
ii, 518. ’ 


dynamic or static nature of (Camp- 
bell), A., ii, 399, 

electrical moments of (Klekman) A 

ii, 721, 

photography of the disintegration of 
(Harkins and Rtan), A., ii, 720. 
disintegration of, by collision with 
o-particles (Harkins and Ryan), 
A., ii, 801. 

absorption and emission of energy by 
(Hamburger), A., ii, 822. 
relation of the constants of, to the 
valency number (Huckel), A., ii 
402. 


Ewing’s magnetic, in relation to 
chemical combination (Laurie), 
A., ii, 311. 

ideal electric (L.), A., ii, 64. 
static, forces within (Langmuir), A., 
ii, 19. 

Atomic number, relation between atomic 
weights and (Loewixson-Lkssing), 
A., ii, 146. 

relation between the energy of a-part- 
icles and (Mtssowskt), A., ii, 817, 
of radicles (Rlus y Miro), A., ii, 146. 

Atomic TOlume. See Volume. 

Atomic weight of antimony (Muzaffar), 
A., ii, 771. 

of boron (Stock and Kuss), A., ii, 
157, 856 ; (Honigschmid and 

Birckenbach), a., ii, 559. 
of bromine, carbon, chlorine, fluorine, 
nitrogen, and sodium (Moles and 
Clavera), a., ii, 149. 
of chlorine (Dorenfeldt), A., ii, 629. 
of gallium (Richards and Craig), 
A., ii, 495, 

of iron (Honigschmid, Birckenbach, 
and Zeiss), A., ii, 560. 
of lead (Honigschmid and Steinheil), 
A.,ii, 764. 

of mercury and of its isotopes (Honig- 
SCHMID, Birckenhagh, and Stein- 
IIEIL ; Honigschmid and Bircken- 
bach), a., ii, 493. 

of sf-lenium (Brutlants and Don- 
deyne), a,, ii, 236. 
of tellurium (Brutlants and 
Michiblskn), a., ii, 153. 
of titanium (Baxter and Fertiq), 
A., ii, 498. 

of uranium-lead (Honigschmid and 
Birckenbach), A,, ii, 764. 
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Atomio weights, report of the Committee 
Oil (Baxtsr), a., ii, 312, 
calcuUlioD of (Fehrle), A., ii, 477, 
of isotopes^ calculation of (Bu8k£Ll), 
A., ii, 748. 

relation between atomic numbers end 
(Loewinson-Le88[no), a., ii, 146. 

AtojAan. See2-Fhenylquino)ine-4-carb- 
oxyltc acid, 

Atoxyl (sodiwn p-ami’nopAenpZam'mzte), 
crystalline form of (M^lon), A., i, 
407. 

action of, on pancreatic li[>ase (Kona 
and Pavlovic), A., 1, 403, 

Atropine, effect of, on the heart 
(Hxjnekamp), a., i, 1265. 

Auramlne hydro ferrocyanide (Gumming), 
T., 2469. 

Aniinlevcoaiilphinle aeid, sodium salt 
(SoHEUiNG and Berliner), A., i, 859. 

Antoeatalysif (Quartakom), A., ii, 
55a 

Antolyaii, mechanism of (Steppuhn and 
Utkin-Ljubovzov), a., i, 1158. 

Autoxidstion (Moureu and i)uFRAi8.<;E), 
A., i, 267 ; ii, 308. 

AvcTia sativa aristata (oat), growth and 
nutrition of (Dickson), A., i, 78. 

Avitaminosis, alkali reserve of blood* 
plasma in (Collazo), A., i, 1150, 
blood of pigeons in (Marchlewsri 
and Nowotn5wna), A., i, 879. 
carbohydrate metabolism in (Collazo), 
A., i, 606 ; (Kubino and Collazo), 
A., i, 1163. 

fat metabolism and blood-fat in 
(Asa DA, Collazo, and Bosch), A., 
i, 1262. 

Axe, Greek prehistoric, metallurgy of 
(Weiss, Dandurand, and Dureuil), 
A., ii, 420. 

Axinite, of Prali (Grill), A., ii, 247. 

Axelaic acid, oa'-dibromo-, and its ethyl 
ester (Challenor and Thorpe), T., 
2483. 

Aieotroplo mixtuTes (Young), A., ii, 
736. 

Axidei, formation of (Anoeli and 
PiXROKi), A., i, 1026. 

Axidosueeinylglyeineaiide, and its de* 
rivatives (Curtius and Hechten- 
BERO), A., i, 1072. 

Asines, aliphatic, catalytic reduction of 
(Taipale), A,,i, 547, 663. 

Aaobnuene, 2;4:6:2^:4':6^-Aear4nitro- 
5;5'-rfihydroxy- (Klbs and SciitiEP- 
hake), a , i, 265. 

Axo* oolonrlng matters ( Don i n t k ie- 

wicz), A., ii, 889. 
preparation of (Konio), A., i, 862 ; 
(Wheeler and Constable), A., i, 
1027. 


Aso eolotirh^ mattors, from nitrenapb- 
thylamines (Mokoxn and Jones] 
A., i, 1028, 

of the 2-pyiidine series (Tschitscbl 
BABIN), A., i, 613. 

Aio-oompounds, preparation of (Biouvi 
and Carrara), A., i, 716. 

Axo-oompounds, o-amino-, oxidation of 
(Charrisr and Cripfa), A., i, 
1140. 

Axodioarboxy-dl-S-pyridylamide (Diels 
and Behnen), A., i, 391. 

Axodiearboxy-Sopyiidylamidis acid, 
esters (Diels and Behnsn), A.,i, 391. 
AiodioarboxT'S'pyridylmethyldiai^dfl 
(Diels and Behnsn), A., i. 391. 
m- and p-Axodinetkylanilixioiiiandelis 
aeidi (Wheeler and Conbtablr) 
A., i, 1027. 

AxoditUooarboxylie aeid, methyl ester 
(Arndt, Mildb, and Eckert), A., i 
1079. 

Axoiminometbyifiiraxan, and iU silver 
salt and acetyl derivative (Ponzio and 
Ruggeri), a., i, 864, 

Axometbylfurazan (Ponzio and Rra- 
GERi), A., i, 854. 

d- and f-^n-Ato-d'napbtbolmandslie 
aeids (Porter and Ihrig), A., i, 
1028. 

;j*Axo -^-napbtbolmandelie aeid (Pobter 
and Ibrio), A., 1, 1027. 

m-Axopbenolmandello aoid (Poster 
and IHEIG), A., i, 1027. 

Axophenylearbtxole (0. and M. be 
Montmollin), A,, i, 374. 

AxopbenyUbraxttt (Ponzio and Avo* 
GARDu), A., i, 858, 

Axopierlfl acid. See A zobenzene, 
2:4 8:2':4':6'-A«caDitro-6i5'*di- 
hydroiy-. 

2:2'-Axopropan6 (Lochte, Ngyxb, and 
Bailey), a., i, 26. 

m* and p-Axoresoreinolmandelic aeldi 
(Porter and Ihrio), A., i, 1027. 

Azotohader in soils (Qainsy), A, i, 
1166. 

effect of reaction on the fixation of 
nitrogen by (Johnson and Lipman), 
A., i, 633. 

protein synthesis by (Hunter), A., i, 
986. 

Azoiobacter cAroococcim, effect of Irnnms 
on the fixation of nitrogen by (Voicu), 
A., i, 735. . 

m - Axotolnene, uoro- (S wa rts], 

A„i,292. 

AxoxylMaxene, a-m-nitro-p*woW’ 
;?:p'-di-hydroxy- (Biouvi 

Carrara), A,, i, 71d. 

Axoxy-Mrmpoiuida, o-hydroxy- (Br&iAVf 
and PoGGi), A., |, 1241. 
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jUozTphiii^li^ preparation of (Bioiivi 
aod CaBBiBA), A., 1, 715. 

Anileiit (Kbiubrh), A., i, 454. 


B. 

Baoilll, formation and utilisation of 
pyruTic acid by (Bbrthelot), A., i, 
SSI. 

Timothy grasst metabolism of 
(Stbphbnson and Wuetham), A., 
i, 986. 

tubercle, fat and lipoid content of 
(Tbrroink and Lobstein), A., t, 
633. 

preparation of nucleic acid from 
(Johnson and Brown), A., i, 
160. 

Bacillus Mtt/t«w(ScHijBEL), A , i, 616. 

Bacillus cellitlosoe dissolvens, digestion of 
cellulose by (Khotitinb), A., i, 1042. 

butylene glycol ferment- 
ation of dextrose by (Lsuoione). 
A., i, 1011. 

catalase from (Hagihaba), A., i, 
1157. 

formati(Hi of a-B-furyl-Iactic acid by 
(Sasaki and Otsuko), A., i, 517. 
urease produced by (Takauata), A., 
i, 1167. 

Bacillus pyocyaTutis, culture of, on 
chemical madia (Liot), A., i, 617. 

Bacillus suMUis, production of j8- 
hydroxy butyric acid by (Lemoigne), 
A., i, 881. 

Baot^a, action of thorium-X on(LEHAT 
and Jaloustre), A., i, 170. 
degradation of carbohydrates and 
their acids by (Nagai), A., i, 1267. 
fermentation of calcium lactate by 
(LkmoignA), a., i, 1269. 
liquefaocion of gelatin and formation 
of indole by (Ahnreck), A., i, 170. 
activation of hydrogen in carbon 
dioxide assimilation by{RuHLAND), 
A., 4 272. 

formation of mercaptan from f-cystine 
by (Kondo), A.,i, 617. 
nitrogen njetabolism of (de Bobu), 
A., i, 734. 

fission Qf nucleoprotfins by (Kocii 
aud Oblsnsb), A., i, 422. 
fermentation of pentoses by (Fred, 
Prtbrson, and Anderson), A., i, 
1157. 

pigments from (McCombie and Scar- 
flORouQH), T,, 8279. 
detection of phenols produced by 
(Bell), a., i, 1157. 
anaerobic, production of tyrosine by 
(Hall and Finnbrvd), A., i, 985. 


Bacteria, autotrophic, oxidation of 
Beleumm by (Lipman and Waks- 
man), a., i, 735. 

luminous, concentration of oxygen 
required for luminescence in 
(Harvey and MoiiiiisoN), A. i 
1267. ' ’ ’ 

nitrifying, in relation to the reaction 
of media (Meek and Lipman). 
A., i, 74. 

effect of sugar concentration on 
activity of (Truffaut and Bezs- 
sonoff), a., i, 1268. 
in soils (Gainey), A., i, 1166. 
pathogenic, effect of vitamins on 
(Ascoli), a., i, 1268. 
propionic, production of carbon di- 
oxide and volatile acids by (Sher- 
man and Shaw), A,, i, 1041. 
sulphur-oxidising (Waksman and 
Starkey), A., i, 273 ; (Waksman), 
A., i, 1042. 

tyrosinase (Stapp), A., i, 1247. 

Bacteriophagei (Meuli, Doerb, and 
Berger), A., i, 1158. 

Baderitm radicicola, urease produced 
by (Beijerinck), A., i, 1157. 

Baeyer Kemorial Lecture (Perkin), T,, 
1520. 

Baioalein, and its tribenzoyl derivative 
(Shi BATA, IwATA, and Nakamura), 
A., i, 692. 

Baicalin, aud its derivatives, from 
Scutfllaria haicalensis (SllIitATA, 
hvATA, and Nakamura), A., i, 
592. 

Balance sheets of the Chemical Society 
aiidof theKescarcIi Fuud. SeeAnnual 
General Meeting, T., 922. 

Banana, increase in saccliarase activity 
of (McGuire and Falk), A., i, 
872. 

Barbituric acid (Bock), A., i, 64. 
action of cerbamazide on (Curtius), 
A., i,_850. 

preparation of halogen substituted 
(Lrivatives of (Staudisqer), A., i, 
949. 

Barbituric acid, S-chlorO'amTnonmm 
salt, and 5:5-(ftchloi‘o (Bock), A., i, 
712. 

Barbituric acid series, hypnotic action 
in (Shonle and Moment), A., i, 
243. 

Bariun alloys, preparation of (Gold- 
schmiut), a., ii, 688. 

Barium salts, crystallisation of mixtures 
of radium salts aud (Pietbspol), A., 

Barium amide, hydride, imide, and 
nitride, heats of formation of (Guntz 
and Benoit), A., ii, 738. 

3S* 
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Barium chloridfl, eleotrolysia of boIu- 
tiona of, in a magnetic field 
(SchtschvkareV^), a., ii, 289. 
aolidification of the system, mag» 
oesinm chloride, potassium 
chloride, aud (VALKirriN), A., ii, 
78 ; (Matignon and Valkntin), 
A., ii, 417. 

action of, on sulphates in fused 
mixtures (Bathforb), A., ii, 860. 
tantalum fluoride (Hahn and Puet- 
tkr), a., ii, 773. 

halides, ammonia compounds of 
(HOttig and Martin), A., ii, 72. 
aelenate, soiubUity of (Meyer and 
Friedrich), A., ii, 5. 
sulphate, ( potential at the water 
interface of (Gyemant), A., ii, 
62. 

precipitation of (Hahn, with Otto), 
A., ii, 339. 

turbidity of susjiensions of (Owk), 
A., ii, 242. 

hydrogen sulphate (Dunnicliff), T., 
734. 

Bulphide, structure of (Holoersson), 
A., ii, 321. 

dithionate, equilibrium of sodium 
dithionate, water, and (de Baat), 
A., ii, 637. 

Barium organic compounds : — 

aeetato- and formato-compounds 

(Weisland and Henrichsen), 
A., i, 291. 

Barium estimation and separation 

estimation of, as oxalate (Axgelbscu), 
A., ii, 657. 

estimation and separation of (Leo), 
A., ii, 434. 

Barley, miltase in (Ling and Nanji), 
A., i, 1162. 

oats and wheat, effect of respiration 
on the amount of protein in (Mc- 
Ginnis and Taylor), A., i, 1164. 
Base, Ci,H„N, and its derivatives, 
from 2:3-trimethyIenequinoUne (v. 
Braun, Petzold, and Schul* 
THE18S), A., i, 837. 

CjjHjjN, and its JV-benzoyl derivative, 
from menthonephenylhydrazopeaml 

rinc chloride (Kdboda), A., i, 603, 
and its salts, from mag- 
nesinm 2-methylindolyl bromide 
and iodoform (Oddo and Tognac> 
CHINI), A., i, 715. 

Bases, cyclic, stability of (v. Braun, 

SEEMANN,andScuULTHEiss), A., i, 

138; (v. Braun and Sebhann), 
A., i, 146; (V. Braun), A., i, 838. 
electrometric titration of, with the 
antimony electrode (Uhl and 
Kestranbk), A., ii, 648. 


Bases, estimation of, with the quin, 
hydrone electrode (Harem), T., 
3802. 

estimation of, polarimetrically 
(Groot), a., ii, 603, 649* 

(f'-Bases (Q. M. and R. Robinson), T., 
682. 

Bast fibres, action of sodium hydroxide 
on (No ODER and Kinkead), A., i, 
884. 

Bauxite, sodium fluoroj^osphate and 
fluorovanadate from (Travers), A., 
ii, 415. 

Bavalite, from Bas-Vallon, Brittany 
(Obcbl), a., ii, 647. 

Beans, broad, action of boric acid and 
borax on the growth of (Warinq- 
ton), a., i, 1274. 

Burma. See Pha^eolus ^una^iu. 
calabar. See Calabar bean, 
carob, extract of (Gutbier, Locher, 
and Kreidl), A., ii, 618. 
haricot, hexainethylenetetramiae and 
formaldehyde as nutrients for (B. 
and G. Nicholas), A., i, 427. 
Beckmann transformation (Becehanx 
and Lieschb), A., i, 232. 

Bees, digestive enzymes of (Sarin), A., 
i, 413. 

See also Apis mellifera. 
uoBehenic acid, stnictnre of (Ehben- 
STEIN aud Stuewrr), A., i, 1057, 
Benxaldehyde, production of (Carbide 
k Carbon Chehicals Corpor- 
ation), A., i, 1208. 
velocity of solution of copper in 
(ScHAAF), A., ii, 307. 
equilibrium between benzoin and 
(Andkrson and Jacobson), A., i, 
487. 

nitration of (Brady and Harris), T., 


484. 

oxidation of acetic anhydride and, l)y 
oxygen (Jorissen), A., ii, 629. 
copjfer derivative, and its compound 
with pyridine (Schaaf), A., i, 


799. 

dibromopheoylhydrazones {Hm- 
FHRiEs, Bloom, and Evans), T., 
1769. 

7n.nitrophenylhydrazoDe (Bastelli), 

A., i, 1101. ■ 

estimation of chlorine in (Voigt), A., 


ii, 34. , ^ 

Benialdehyde, 3 : 5 -i*bromo ■4-hydroxy-, 
salts of (Lin DEM ANN), A., i, 68L 
3-chloro-5-nitro-2-hydroxy- (Davies 
and Rubenstein), T., 2850. 

hydroxy -derivatives, W)luWlity <> 

(SiDOWiCK aud ALLorr), T.* 
»-hydroxy-, from decom()09ition oj 

tyrosine (Hirai), A., i, 423. 
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BeualdehTde, o^nitro-, monotropy of 
(BKAPTand Hasris), T., 484. 
2:4-rfiDitro-, derivatives of (Downey 
and Lowy), A., i, 678. 
Beiualdehyde-m* and 'p-car'boxylic 
aoidi, chloro-derivatives (Cabbella & 
Co.), A., i, 800. 

Benialddiydaeyaiiohydriu, action of 

emuJsin on (Nobdefelpt), A i 

722. 

Benaaldehydohydraaoiiei, nitro-, relation 
of colour and constitution iu (Chatta- 
wAvand Clrmo), T., 8041. 
BenialdehjdephenyUiydraKone oxide 
(Beromahn, Ulkts, and Witte) A 
i, 303. 

Bemamide, equilibria of, with benzoic 
anhydride and acetic anhydride 
(Keemakn, Macermann, and Os- 
wald), A., i, 336. 

compounds of, with metallic salts 
(Belladbn and Astexgo), A. i 
1009. 

Benxanude, 2'aniiQo-4-chloro- (Hunx) 
A., i, 466. 

thio-, condensation of acetonitrile with 
(Ishikawa), A., i, 926, 

Benzasilidea, arsinated (Lewis and 
Hamilton), A., i, 600. 
Benzanilidothlooarbonic acid, thiO',' 
esters (Rivier and Sciulch), A., i 
703. 

Bensaorin, and its salts (Meter and ^ 
Gbrloff), a., i, 230. 

Beiubiitliiaiolsa (Edge), T,, 153, 1011 
2350. 

Benzene, constitution of (Fraser), T. 
2712 ; (Lely), A., i, 313; (Olivier ; 
VAN Roon; Schoutissen ; Derx 
and Hermans), A., i, 451. 
stracture of (Huggins), A., i, 329. 
formula of(LELY), A., i, 00; (Olivier), 
A., i, 195; (pRiNs; ScnounssEN), 
A., i, 196 ; (Hermans), A., i, 767 ; 
(Orelkin), a., i, 1082, 
molecular model for (Moise), A., i. 
1189. 

nucleus, structure of the (Challexor 
and Ingold), T., 2066 : (Ingold), 
T., 2081. 

substitution in the (Fraser and 
Humphries), A., i, 450 ; (Holle- 
man), a., i, 664; (Lely: de 
Vliet; Hermans; Jurgens), 
A., i, 767; (Thomson), A., ii, 
682. 

effect of the mobility of chlorine in 
the side-chain on substitution in 
the (Olivier), A., i, 197, 769 
mobility of hydro|(en in, com pared 
with that of chlorine iu the side- 
chain (Olivier), A,, i, 008. 


Benzene nucleus, influence of nitro- 
groups on the reactivity of sub- 
stituenta in the (Ibbotson and 
Kenner), T., 1260. 
refractive index of (Gifford and 
Lowry), A., i, 706 . 
flaore^ence spectrum of the vapour 
of^(McViCKER and Marsh), T., 

and its homologues, flnorescence 
^ectra of the vapours of (Marsh), 
T., 3315. 

Tesla- luminescence spectrum of (Me- 
ViCKER, Marsh, and Stewart, 
T., 642; (McVicker and Marsh. 
T.,817. 

and its derivatives, ultra-ied absorp- 
tion spectra of (Purvis), A., ii, 
513. 

ultra-violet absorption spectra of 
(Hyatt), A., ii, 810. 
molecular scattering of light in 
(Ramanathan), a., ii, 598. 
specific heat of the saturated vapour 
of(BRUHAiandD£LATGUE), A., ii. 
214. 

mutual solubility of water and (Hill). 
A.,ii, 467. 

distribution of fatty acids between 
water and (Brown and Bury), T., 
2430. 

electrolytic oxidation of (Seyewetz 
and Miodon), A., i, 583, 
reduction of (Dougherty and Tay- 
lor), A., ii, 549. 

conversion of acetylene into (Zelin- 
SKi), A., i, 1169. 

influence of, on metabolism (Under- 
hill and Harris), A., i, 733. 
fate of, and of its halogen derivatives 
in theoTganism (Hele and Callow), 
A., i, 1156. 

derivatives, formation of rings from 
(Wilson and Adams), A., i, 327. 
substituted, Tesla -luminescence 
spectra of (McVjcker, Mar.sh, 
and Stewart), T., 2147. 
relation between structure and 
odour of ( Bogert and Curtin), 
A., i, 1101. 

mutual influence of substituents 
in (Klbucker), A., i, 27. 
vicinal trisubstituted, substitution 
in (Davies), T., 1575; (Davies 
and Uubkxstein), T., 2839. 
detection of, in corpses (Gettler), 
A., ii, 440, 

Benzene, bromo-, elimination of, in 
urine (Rhode), A., i, 74. 

1-bromo- and l-cliloro-3;4:6-innitro-, 
action of benzylidenemcthylamine 
on (Giua), a., i, 455. 
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Bfsiwe, |?>c{ibronio*, mction betwsen 
niagcesiiim and (PlKR), T., 8118. 
chbros ultre-riolet absorption 8pec< 
tram of the vapour of (Hsnri)» 
A., ii, 359. 

freezing point of (Ketes, Towns* 
HKND, and Younq)» A,, ii, 878. 
cataljlie ammonolysis of (HoWALO 
and Lowt), A., i, 557. 
p-dichloro*, gynthwes by means of 
(Hunn), a., i, 466. 
nitration of (Page and Hsakman), 
T., 3247. 

rfibydroxy-derivatives, ethylene and 
trimethylene ethera of (Kohn and 
WiLHKUih A., i, 558; (Kohn and 
Saprin), A.,i, 559, 
nitro-, freezing point of, and its use in 
cryoscopy (Roberts and Burv), 
T., 2037. 

reduction of, by sodium in liquid 
ammonia (White and Knioht), 
A., i, 1004. 

reduction of, by zinc in acetic acid 
solution (Prins), A., ii, 839. 
action of, on sodium and potassium 
derivatives of cRrbazole (G. and 
M. DE Montmolltn), a., i, 873. 
tnnitro-, equilibria of phenjlene- 
diamines and (Kremann and 
Mauermann), a., i, 378. 
l:2:S:5-2effanttro- (Borsche], A., i, 
1091. 

S:5-^finitrobronio- (Enos), A, i., 391. 
l:3-dtnitro 4>nitro80-, and l:2:3-fn'- 
uitro. (Borsche), A., i, 778. 
l:3<4initro-4:5-cfmitro9o-, salts 

(Rathsbgro), a,, i, 316. 

7‘B«ttK6nmo*6-amino 2*p-tolyl-a6' 
naphthatriAiole, 7-p-nitro* (Koli.idat 
& Co., Lto,, and .Morgan), A,, i, 
389. 

Benseneaio-O'anlfidine, p'-nitro- (v. 

Braun and Seemann), A., i, 1242. 
leni«neaio-4*lLydroxy -2: l*b«nt‘ 
thiopyrsn . (I.esser and Mbhr- 
lander), a., i, 828. 

Banzeaeaio^nhydroxynaphthaleno, and 
iU salts and methyl ether (Charbjer 
and Tocco), A., i, 1028. 

i'B«iiaenMiiomethylene-l:2<diAy4ro* 
quinoline, and 2-p'-iiitro-, and their 
hydrochlorides (KOnio), A., i, 862. 

BenieaeMO* W-metbyl -«'methyldibydro- 
indole, p*nitro. (v. Braun and 
Seemann), A., {, 1242. 

BenseneaM* A^^metbylpbenmoipbollne, 
p-nitro- (v. Braun and Seemann), 
A., i, 1242. 

B«iueBeMO‘l*aetbyM:2:8:4tetra> 
bydro-6*qttlnolitte, p-nitro- (v. Braun 
and Seemann), A., i, 1242. 


BeueneAienapbtboli, oxidation of 

(Biguvi and CSRClilAl}, A., j, 

169. 

Benienel -uoii-nanbtbeM'nlpbonU 
aoid, p-nitro- (Mo ROAN and Jones), 
.A., i, 827. 

lBenieiieaio>3’Qapbthylamlne, l^p. 

chloro- (CbakbiEr and CBiprA), A 
i, 1141. 

BenaeiieaiO’2:4> and -4:6 (f»nitro-‘m- 
tolnenea (Michble and Mario Giua) 
A., i, 810. 

4-Benxeiieaie'3(or Ol-pbenyl-l-p nitre. 
pbenyl-6(or S)-meibylpym0le, 4-p. 
nitro- (Macbeth), T., 1180, 

6 -Benieneaio-l -pbenylpyrrole-lNtrlf 
ozyllo aeid, 4-hydroxy-, and its ethyl 
ester (Benart and Konrad), A, i 
241. 

Benieneazopyrogalloli and p-nitro- 
(JUILLARD), A., 1, 1189. 
Benieneaxoreioreinol, oxidation of 
• {Bigiavi and Oiannini), A.,,i, 158. 
4-BenieBeuoxy-2:6 dt-bromoreaorehui, 
aud op-dibromo- (BlQlAVi and Qus- 
NiNi), A., i, 168. 

BenieneaxoxT-y^treaola, ^ and their 
bromo- ana nitro-derivatLvea(BiouTi 
and PoGGi), A., i, 1241, 
A'4-Benxeneuoxyretoreinol, and its 
derivatives (Bigiavi and Giannirj), 
A., i, 158. 

Benxenemelanie aeld, preparation of, 
from benzene (Adleb), A., i, 591. 
Benzenemelanin (Adler), A., i, 591, 
Benienepentaoartezyiie aeid, prepir- 
atioT] of (Fleischer and Retzk), A., 
i, 221. 

Benieneeulpbin-amide and *anllide (v. 

Braun and Kaiser), A., i, 316. 
Benieneanlpbindimetbyiamide (v. 

Braun and Kaiser), A., i. 316. 
Benxeneanlphinie aeid, salts from snils 
and (Knokvenaoel and RduES), 
A., i, 197. 

Benienerolpbinie aeid, bromo- and 
chlofo-derifatives (Hankk), A., i, 
725. 

6-chloro-3'nitro- (Krishna), T., 157. 

Bensenesalpbinpiperidide (v. Braun 
and Kaiser), A., i, 316. 

Bena eneenlpbonbeniyl-O -bronoethyl- 
amide (Staub), A.,i, 140. 
Benieneiolpbonbeniyl-/)- bydrexysthyl- 
aoiide (Staub), A., i, 140. 

Benieaualpbonbeniylpbenaeylaiiiide 

(Staub), A., i, 141. 
Benieneenlpbonlodeamide, potassium 
Balt(RoBERTs), T., 861. 
Benienetnlpbonyl ch lorides, substib^t 
action of thionyl chloride on (PoiUK 
and Rudior), A., i, 27. 
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•''bromo-p- 

cbloro*, ■#<! ^ciUoro- (TBOuxa and 
y, SEBL1H}*Xi i> 1127. 

action of ao^io anhydride oh^Hulek 
and Gkunpmakn), A., i, 246. 
D.Benieaemlplioiiyl-S'benieneialpb' 
onylmaAylQnWiae, and S'/^ chloro- 
(TaoGEBEQnv. Seelen), A.» i, 1127. 
S.B»nMnMi^pbM)Tl«EEl>oityiil, and p- 
chloro', and its aodinin salt (Te^er 
and KofEEN-KASTBoy), A., i, 369. 
BenionefnlpliORyl-pelilorobeiueiie- 
■olplumTUMtoiis, and its semicarb- 
aione (Tbooer and v. Smlek}, A., 
i, 1128. 

8B«uena«ixlpboiiyl-9>?cliloroheiueQe- 
anlp^sylnsthylqalnoline, 3-^- 
chloro' (TbSokr and v. Sbelen), 
Am U 1128. 

a-BenxenesulpbonyleiaaamoQitrile, 
dwJ-nitro- (TbCobb and Koppbk- 
Kastbop), a., i, 369. 

3 BenaenefUphoByl-diaeetozyeon' 
Biarinir and ^i-cbloro. (Tbooek and 
Dunrbl). a., i, 357. 
3>BeBi«nMBlpboByl'5 ;7-diethozycou' 
nariBt and j)’chIoro. (Thogeb and 
Duskbl), a., i, 357. 

SBeueaMnlphonyl'S-ethoxyq ulBoUne 
(TadoBB and KoppeN'Kastrop), A., 
i, 869. 

S-Bensenesitiphoayldthydroxyeoa- 
marinst and p-ch)on>- (TeOgbr and 
Dubeel), a., 1, 357. 

3>BenieBMBlplu>Byb2 methylqoineUne, 

3'|J>chloro- (TbOobr and v. Sbelbb), 
A., i, 1128. 

IsBMBSiulphoByl-S'naphthalenoiBlph- 

onylacetone, ^^chlorO' (Ti{6gkb and 
V. SEE1.BN}, A., i, 1128. 

S'Seaieneinlphonyl'S-^-naphthalene* 
lalphoBylmethylqninoUne, 3-;>-chIoro. 
(Tb«obr and v. Sbkuin}, A., i, U28. 
S-BsnieneinlpKonyl'B-naphtlLapyrone, 
and j?-chloro., hydroxy-, and hydroxy- 
chloro- (Tr6obb and Dubkbl), A., i, 
356. 

s-BanteneiBlphrayl-o-nitroeinnamo- 
nitrile, p-chloro- {Tk6gbb and Kfip- 
PKH-KA8Taop), A., i, 370- 
8'Banienalalphonyl-2-phenylqii^ol ine, 
and S-p-cMoro-, and their salts 
(TmOobk and v. Skelbn), A., i, 1128. 
S'Benaaneinlphonyl^niaeUBS 2-aniiDO', 
and 2'aniino-^-^lorO', and their salts, 
andS-chloro- derivatives (TbOoer and 
K()pfbk-Kabtrof), a,, i, 369. 
3'BenaeMtnlplieBylthioearlMityril, and 
p-chloio-, and their methyl ethers 
(Tb6okb and KOPPBN-KAaTBor), A., 
i, 869. 


Beaienestapliony!.^.toliuneinlpluNayI- 

acetone, ^j-chloro-, and its oxime 
{Teoqer andv. Sbelen}, A.,i, 1128, 

8- BenEoneinlphonyl-2-p-tolaene- 
lalphonylmethylqBinoUne, S-p-chloro- 
(Teoqer and v. SEELh:i(), A.,i, 1128. 
2-^nzeneiiiIphozy'S-methozybenz- 
aldehyde, 6-ni(ro- (Davies), T., 1685. 
S-Benzenesalphoxy'S-methoxyhenzoic 
aeid, 6>nitro- (Davies), T., 1585. 
Beuenethioiolplionic acid, phenyl ester 
(K.NOKVEKAGEL and Eombr), a., i, 
197. 

BeBzenylbenzylamidine, salts of (Pr- 
MAN), T., 3373. 

BenzenyldibenzyUmidine, salts of (Pr- 
man), T., 3373. 

Benienylmetbylamidiae, and its salts 
(Pyban), T., 3369. 

Benzenylmetbylbenxyiamldine, and its 
picrate (Pyman), T., 3374. 
Benzenylpbenylmetbylamidine, metbyl- 
ation of (Pyman), T., 369, 

Benibydryl allyl ketone (Danilov), 
A-, i, 780. 

Benibydryiamine, tertiary amines from 
(SoMMKLET), A., i, ,202. 
a-Benzbydrylbatyranude (Albesco), 
A., i, 42. 

Benzbydryl j)-ni«tbozyatyryl ketone 
(Rack), A., i, 681. 

Benzbydryl i'^opiopyl ketone. Sea 
oa-Dipbenyl-y-metliylbutan-^-one. 
Benzbydryl ityryl ketone, and its di' 
bromide (Rack), A., i, 681. 

Benzidine, structure of, and its com- 
I pounds with isophtbslaldehyde and 
i terephtbalaldehyde (Adams, Bul- 
lock, and Wilson), A., i, 378. 
condensation of formaldehyde and 
(Kondo and Ishida), A., i, 147. 
as a reagent for aldehydes (van Eck), 
A., ii, 887. 

Benzidine»,dinitro-, isomerism of (BPAUt 
and McHugh), T., 2047- 
Benzil [dibeimyl), conversion of, into 
benzilic acid (Scbeuing), A., i, 
231; (Lachman), a., i, 784, 785 ; 
(ScHbNBERG and Keller), A., i, 
928. ^ , 

compounds of, with potassium hydr- 
oxide and Bodium ethoiide (Scheu- 
inA), A.,i, 231. 

^'Benzilz (8 ch 6 nbebo aud Malchow), 
A., i, 115 ; (ScBbNBERU and Bley- 
bkrq), a., i, 116. 

Benzilic acid, formation of, from benxil 
(Scueding), a., i, 231; (Lachman), 
A., i, 784, 785 ; (ScdoNbbrg and 
Keller), A., i, 928. 

Benzil-5-nitro-2-methylanunomoManil 

(Brand and Wild), A., i, 252. 
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Bcniimide, 2<thio> (McKibbgn and 
McClelland), T., 173. 

Be&iiminaiolci, preparation of (Brand 
and Wild), A., i, 251. 

Benalminwole-S-aiS-diphenylaorylio 
aoid, and its derivatives (Bistrzycki 
and Fassleb), A., i, 848. 

Bsniiminaaole-2 diphen7l-2'-oaxl)ox7lio 
aeld, and its silver salt and derivatives 
(Bistrzycki and Fasslrr), A., i, 849. 

BenBiimnaioIe*2-prop7lBnlplionio aoid 
(Backer and de Boer), A., i, 636. 

BenBoaeetodinitrUe, U-diloroacetyl de* 
rivative, and its derivatives (Ben- 
ary and Lau), a., i, 366. 
oxalic acid derivatives (Benaby, 
Soenderop, and Bennewitz), A., 
i, 573. 

B«nz<^«thylainide, thio- (Kindlrr, 
Burghard, Finsdorf, Dehn, Giesb, 
and Kortung), A., i, 571. 

Beniodimetliylamide, thio- (Ktndler, 
Bukohard, Finndorf, Dehn, Giese, 
and Kordino), A., i, 569, 

Beniodi-a- and -Bnaphthylmethyl- 
amides (v. Braun and Moldaknke), 
A., i, 1191. 

Benzoio acid, production of (Carbide 
and Carbon Chemicals Corpor- 
ation), A., i, 1208. 
and hydroxy-derivative<5, ultra-violet 
absorption spectra of (Castille and 
Kungstedt), a., ii, 276. 
heat of combustion of (Verkade), 
A., ii, 217 ; (Schlapfer and 
Fioroni), A.j ii, 832. 
conductivity, viscosity, and density of 
systems formed by, with diphenyl- 
amines, naphthyl imiues, and quino- 
line (B.\skov), A., i, 673. 
and its salts, neutralisalion of (pRi- 
deaux), T., 1626. 

Besioic aeid, B-amino-m-tolyl ester, and 
its hydrochloride (Gibson), T., 1276. 
B-amyrenol ester (Rollett), A., i, 
477. 

benzyl ester, inflnence of, on nitrogen 
metaboU3ra(pACK and Underhill), 
A., i, 413. 

dibromoacetamidoaryl esters (Rai- 
FORDand Iddles), A., i, 326. 
B>-dtbromopropyl estt-r (Philippi, 
SsKA, and Ablbidinqeh), A., i, 
1185. 

B-cyanobenzyl ester (LAcittfAN), A., i, 
785. 

diphenyl formamidine ester (Fas- 
sERlsi), A., i, 64. 

B-naphthyl ester {btTmnaphlhol), 
detection of (DsNiofes), A,, ii, 267. 

2-nitrcHn-tolyl ester (Gibson), T., 
1272, 


Benxnic aeid, nrethaiie derhutives of 
(Society or Chemical Indobtrt in 
Barer), A., i, 924, 925. 

Benioio acid, amino-derivatives, decom- 
posifton of, by boiling water 
(MoMaster and Shrinbr), A., i 
464. 

j7-amiuo-, allyl eater, preparation of 
(Society of Chemical Industry 
IN Bable), A., i, 34. 
l?-jnono- and 8:5-<ii-amino-, n-butyl 
esters (doAMs and Volwilbr), A 
i, 678. 

p-amino-, and y>-nitro-, n-bntyl eaters 
(SOClATfeCHIMIQUEDEs UsiNRg 
DU RhAne), a., i, 792. 
dialkyl amino- and bromopropyl 
esters (Abbott Laboratories) 
A., i. 336. 

4-amino- 2-thiol-, silver derivative 
(Feldt), a., i, 673. 
3:6-dtchloro-4-amino-, and 3:5-di- 
nitro-4-nitroamino- (Elion), A,, i, 
391. 

2- chloro-2-iodo-, and its esters, and 
2 iodo- 3-amino-, hydrocbloride 
(Christie, James, and Kenner), 
T., 1949. 

3- chloro-5-mtro -2-hydroxy- (Davies 
and Bubbnsiein), T,, 2852. 

0- and m-6uoT0-, ethyl esters and 
nitrile of (S warts), A., ii, 273. 

4- ftuoro-2-nitro- (van Hove), A., i, 
318. 

4-lluoro-3-nitro-, and its salts and 
derivatives (Roucbe), A., i, 214. 
p-hydroxy-, from decomposition of 
tyrosine (lliRAi), A., i, 423. 
2:4-d»hvdroxy-, methyl ester (Pacsc), 
A,, i' 339. 

di- and rii-hydroiyimidothio- anddi- 
and fri-hydroxythio*derivatives, 
esters of, and their salts (Kauf- 
MANN and Adams). A., i, 931. 
iodo-w-hydroxy-, and its methyl eater 
(WiNDAUS and Schiele), A., i,580. 

3- iodo-4.hydroxy*, and 3;5-rftiodo-4- 
hydroxy-, and their ethyl esters 
and acetyl derivatives (Brexaks 
and Prost), A., i, 1203. 

4- iodo-3-hydroxy- {Beijer)i A , i, 215. 
o-nitro-, methyl ester, Velocity oj 

hydrolysis of (Branch sed 
McKittbick), A„ ii, 230. 

Benioie anhydride, velocity of reaction 
of acetamide andlKREMANN, Aver, 
Obwalu, and Zoff), A., u, 22'. 
velocity of reaction of acetic w'd “''‘i 
(Kremann and UOslm), A.. 
equilibrinm of benzamide anl (RB ' 
MANN, MaURBMANN, Rod OsWALP), 

A.,i, 336. 
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3euDi«>m«luk uUtjJ'aroiQo- (Adier). 
A., i, 1218. 

BflUole>m«I«iiB, P'SidIdo- (Adler), 
A., i, 1218. 

t>.Beiuolcialp]il&ldi^us«tle act4 

8DH and GoRBA’racHOV), A., i, 1097, 
Bntx<dii> equilibrium between benz* 
aWebyde and {Akdekson and 
Jaoobsoh), a., i, 407. 

Benseiut) substituted, pre^wiation of 
(Asahzna and Terasaka), A., i, 
1023. 

Beusoiuuxlme, as a reagent for copper 
(Feigl), a,, ii, 880. 

Beniometbybuoidet 2:2^-cffthiO', (Mc^ 
Cn^LLANDand toNcwEii.), T., 3314. 
Benioaapbtbalidotbiocarbonie acid> 
and eaters of {Kivier and 

Schalch}, A., i, 793, 

Bensonaphtbal. Bee Benzoic acid, 
napbtbyl eater, 

Beuao-B-aapbthylamide, thio. ( K is dler, 
Bpbohard, Finndohf, Driis, Giese, 
and KOhdixu), A., i, 571. 

Bsiuo>a> and •A'SEphtbylmetbylamides 
(y, Braun and Moluaenke), A., i, 
1194. 

BwMnitrUe, eondensation of thioacet* 
amide witli (Ishikawa), A., i, 926. 
BeMO'A^'A^-wpente&ylaiiilide {Clai« 
sen, K.REMER 8, KoTH, aud Tirtze), 
A., i, 1051. 

Beniopbenona bromophenylhydrazones 
(Humphries, Bloom, and EvAsts), 
T,,1769. 

pefozidc (Lebedev, Andreev ski, and 
Matiuschkina), A., i, 771. 
Be&iophesons, y-bromo-4*b}’drozy- 
(Montaohe), a,, i, 801. 

S'-brom 0-4 -hydroxy-, and 3:5.di- 
bromo. (JIontagne), A., i, 228. 
BenaopbenxiBes, action of alcoholic 
potmium hydroxide on (Montagne), 
A„ i, 227. 

Bsniopheoonao-amloo-^i-tolylhydratoae 
{Busch and Schaffneb), A., i, 864. 
Seuophsnone S'-arainie acid (Lewis 
and CuEEiiiAM), A., i. 403, 
Be&sopheuoae&ltrotol^lhydraioses 
(Busch and Schaffneb), A,, i, 

864. 

BenzDphsnonemtroxylhydnxone, nitTOs- 
amine of (Burch and Schaffneb), A., 
i, 864. 

BsiuopheaoseMylbydrasoaai (Busch 

and ScHiFFNER), A., i, B64. 
Beniophenone-p-tolylaitroioainine 

(Husch and Scbafpner), A., i, 

864. 

Bentephenona'ds-m-zjrlylhydraione 

(Busch and Sciiaffner), A., i, 

864. 


Benatoolymethylene compounds fv. 

Bkaun, Brauksdorf, and Kirsch* 
baum), a., i, 105; (V. Braun, 
Grubkb, and Kirschbaum), A., i, 
107 ; (v. Braun and Wolff), A., 
i, 143 ; (v, Braun and Stucken- 
SCHMIPT), A,, i, 947 ; (7 . Beaun 
and ZoBEL), A,, i, 1208. 
Beuxopropylamidfl, 2;2'.dithio. (Mc- 
Clelland and Long well), T., 3314. 
Benrqpyroaes, (fnliydroxy-, arylsulphone 
derivatives of (TrOger and Dunkel) 
A., i„ 355. 

wi-Benzoquinone, inbromo-, ju-nitro- 
lihenylhydrazone (Rastelli), A., i, 
1101. 

p'Bftnzoquinoae, ultra-violet absorption 
spectrum of (Klingstedt), A., ii, 
521. 

electrolytic formation and reduction of 
(Seyewetz and Miodon), A., i, 583, 
additive compounds of, with phenols, 
amines, and hydrocarbons (Kre* 
MANN, Suttee, Sote, Strzelba, 
and Dobotzky), A., i, 45. 
p'Beuaoqninone, feimbromo-, prepar- 
ation of (Datta and Chatterjee), 
A., i, 345. 

Wmhydroxy-, and its sodium salt 
(Farbwerre vobm. MEiam, 
Lrciua, A BbOning), A., i, 932, 
Beatoquinonee, reduction potentials of 
(Conant and Fieser), A., ii, 727. 
o-Be&toqaitumeQxime, 5-nitro-8-nitroso- 
annno-4- hydroxy- (Heller, Lindner, 
and Geobgi), A., i, 1095. 
p-Benxoquinoaeozime, Beckmann trans- 
formation of, and its derivatires 
(Beckmann, Liesche, and v. Phi- 
LIPPSBERG), A., i, 233. 
BettMqn.inoM-4-oiime8, 3 -ch loro-, stereo* 
isomeric (Hodgson and Moobr], T,, 
2504. 

Seaxothiochromanonei (Krollpfeiffer 
and Scholtze), a., i, 1114. 
HS-Bensoxaalae (Mameii), A., i, 61. 
BenioEAZOlea, fluorescence sad constitn- 
tion of (Henrich, Sunthkimer, and 
Steinkann', A,, i, 145. 

Bcnioxjr-. See Benzoyloxy-. 

Bentoyl chloride, chlorination of (Hop® 
and Riley), T., 2470. 
cyanide oxime, oxide of, and its acetyl 
i derivative (PoNZlo), A., i, 1020. 

jUfiroxido, decomposition of (Fighter 
, and Fritsch), A., i, 438. 

! Beuxoylicstone, y-ffumu- and 

cbloro-, action of hydrazine on 
(Macbeth), P., 1128. 
Bwioylacrylie acid, and itc isomeric 
methyl and ethyl esters and their 
derivativea (Rice), A., i, 218. 



illlOO 


IKOBX OF SUBJECTS. 


l'Bum^UBthr«qaiii«n», l-amino-, 
benzdtl deHTativo (Uranduovgin), 
A., i, 117. 

BeiLiojlb«&uQe>o>iiilphoaie atld, T’** 
hydroxy-, and its oariuoi salt ^Oiuf- 
DOSFF and Sherwood), A., i, 841, 

0- Baascjlbattibie aeld, o-amino-, salts 

and methyl ester (Beckmann, 
XjIEscbe, and v. Fhil(fpsbebg), 
A., i, 238. 

o*4'-hydroxy-, /j-hydroxyanilide (Orn* 
DORFT and Yang), A., i, 1016. 

2-B6]uojI-5-beuyltbieL'4-phen7lM- 
aiole, 8-hydroxy. (Fromm and Nxhr- 
iNG), A., i, 858. 

Bantoyl-o-bromo-p-tolTiidide (Res 8T and 
Ortodocsu), a., i, 1227. 

/3-Beniojl’AB>batenoie a«id (Mayer 
and Stamm), A., i, 803. 

7 -BeiuoylbutmiiitrUe, and its somi- 
cirbazone (Broylants), A., i, 1003. 

BeiLSoyleampbOT, mutarotation of (Low- 
ry and Burgess), T., 2122. 

Benioylelnehoninai, and its salts and 
deriTstives (Skekles), A., i, 287. 

Bsasoyleinohoniiie oionide (Seekles), 
A., i, 287. 

BsnEoyl'T-di-n-batylamino-n-propanol, 
p-amiuo-, salts (Absott Labora- 
tories), A., i, 336. 

Bsmoyldibydroindigotinmalonio acid, 
ethyl ester (Posner and Pyl), A,, i, 
253. 

Bsnioyldimethylaminotstrabydronaph’ 
thalens hydrochlorides (GonzAlez 
and Campoy), A., i, 209. 

4-Bsnioyl-2:B-dinistbylbsnioic acid, and 
2':5'-dichloro- (de Diesbach, Perrig, 
Betschabt, and Strkbel), A., i, 805. 

6*Bsnsoyl*2:4-dimstbylbensoie acid, and 
2':5'-dwbloro- (dk DtE^BACH, Pkrrig, 
Betschart, and Strebel), A., i, 305. 

1- Bsnioyl-SiS-dimethylpyraxole (Mor- 
gan and Ackerman), T., 1316. 

BsnEoylditaopropylhy drasins (Ta i r a le) , 
A-, i, 548. 

Bsnsoyleegonins, estimation of, in coca 
leaf (Juno), A., ii, 798. 

2':l-o-BenBoyl(^e-2>phenyl-l:S.bsnxdi* 
uole (Bistrztcki and Fassi,er), A., 
i, 849. 

AT-Bsufylttbylnretbans, A'-chloro- 
(TbaiM and Gocrel), A.,.i, 169. 

l'^nxSfl(|^)LezanoM-carboEy 1 - 
anilidt (Passerini), A., i, ]014. 

9-B«nMfMd-bydroxybexahydroearb. 
asoli, ll-nitro- (Pehki.n and Plant), 
T.,a86. 

Bs&EoylindigotisBaldnic acid, ethyl 
ester (Posner and Pyl), A., i, 252. 

BMuieylnialle Mid, ethyl ester (Lsvenb 
dnd Mireska), A., i, 25. 


0'Benioyl-s-mefliylaszyUe aeld (Mater 
and Stamm), A., i, 808. 

a-Bsni«yl-8-msikylargiiUAS (Thomas, 
Kai’fhammeb, and FtAscHEN- 
traoek), a., i, 51. 

Bsnsoylasthylftaman, and its phenyl- 
hydrazoncs, and ntono- and di-nitro- 
pnenyihydrazones (Pohzio), A., i 
470. 

Bensoylmethylgranatoline, andp-amiao. 

and p nitro-, and their salts (Tankbt) 
A., i, 832. 

Benseylmttkylcyr 7 ohsxaii(d-l>Mrbexyl- 

anilides (Parserini), A., i, lOU. 

S-Bensoyl-2-metliylindsle (Sera), A., j 
1125, 

a-Benioyl-S-methyloraithlns (Thomas, 
Kapfhammeb, and Flascber! 
trager), a., i, 51. 

5- Be wyPd-me AyM:2: 4-03tadUiols, 

oxifne, and its derivstivi's (Ponziq 
and Avooadro), A,, I, 867. 

B-Bensoyl-a-methylpropioBlo add 
(Krollffeiffer and Schafer), A 
i, 844. 

JS-Bsnsoyl'jS-mstbylproploiLic acid 
(Mayer and Stamm), A., i, 802. 

Bensoyl-^-naphtbol sulphide, md 
p-bromo- (Lesser and Gad), A,, i, 562. 

Benzoyliso-^’iiaphthol8ulphides(LES8XB 

and Gad), A., i, 562. 
Benioylnitroiodibydroindigotinmalomo 
acid, ethyl ester (Posner and Pyl), 
A., i, 253. 

l-BsiiEoyl- 9 -oxantlLronyl (Scholl, 
Dehnert, and Semp), A., i, 80 fl. 

Benioyloxanthronyli (Scholl sod 
Hahlb) a , i, 584, 689. 

Benioyloxindnle-S-aldshyds (Gran- 
ACHKR and Mahal), A., i, 714. 

drBsnsoyloxy 2-aeetozybessoic acid, 
methyl e«ttsr (Pacsu), A., i, 839. 

4 Bsuoylozybensoie acid, 2;3-<7i'hydr- 
oiy- (pAcsu), A., i, 340. 

a-BenBoyloxyeliiiLamie acid, ethyl esler 
(Gault aM Weick), A., i, 36. 

4-]^nxo7loxy-2:3 diaeetoxybensoic acid 
(PAC^u), A., i, 340, 

^-Bettserlexy a-^stbylaminoetbyl- 
butyns acid, /9-p-amino-, and fi-p- 
nitro-, ethyl esters and their hydro- 
chlorides (Farbwerkb vobm. Mri8- 
TER, Lucius, A BrOnino), A., i, 760. 

d-Benioyloxy-B^S-dimethoxybaiiioie 
acid, ntethyl ester (Paosu), A., i, 
340. 

l-BenxoyloxTindote'B-earbexylie aotd, 

ethyl ester (Gabriel, Gerhard, and 
Woltkk), A., i, 704. 

6- Bs]ll07lex7‘1^4-napbtbaqRinrae, 

2; 8-itch loro- (Wheelke, Dawson, 
and McEwen), A., i, 1020. 
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oxuol* (nBNfiiCH, SuMTHBiMZS, and 
8 twnmaN>), a., i, 145. 

aBnuoTloBj-A-pAeajlpropioiiie acid, 

ethyl ester (GaVIiT and Weick), A,, 
i, S 6 . 

Benioyloxystaaiio a«id, ethyl ester 
(EADCLirFK and Gibson), A., i, 177. 

Beaiojlox7'2:4;>' iVtetraiiiethoxy- 
a^'diphenylpropane, 6-;7-nitro* (Fbeu< 
pBNBERoand CoHK), A,, i, 1219. 

4- Bt(ixo7lox7l:2:2:6'tetiameth7l> 
piperidine, and its ciunamate (Kif< 
PINO), T.. 8118. 

ir>Benxoyl*>-phenylbntylamine hydro- 
chloride (Y. BuAUNand Lemkk), A., 
i. 3. 

Y-Beliioyl-A'Plienylbatyraiiude,a'CyaQo- 
(KohlxR and Socther), A., i, 244. 

y-Beuoyl'B'PbeiiTlbiityrieadd, a-mono- 
aod a 7 -dt-bromo-a-cyano-, and 
a-mono- and (i 7 -<^i'hromo-«-cyano- 
p-chloro-, methyl esters (Kohler, 
Graustxin, and Merrill), A., i, 
56. 

a-cyano-, and a>cyano-j7*cliloro, and 
their methyl estere and deriratiTes 
(Koulbr, Gkaustein, and Mer- 
rill), A., i. 55. 

vBenioyl'B'pbsnylbntyronitrile, 
(Kohler, Gkaustein, and Merrill], 
A., i, 56. 

7 'BeAtoyl-B'pbenylbQtyroiiitrile, 
a-bromodt-a'Cyano-, and a-cyano- 
(Eohler and Souther), A., i, 244. 

7 'Bessoyl'B’phenylethylmaloiuuiiic 
acid, 07 -ei^’broino-, methyl ester and 
its isomeridd (KoHlib, Graustein, 
and Merrill), A., i, 56. 

7 'Benxeyl'B-pbenyletbylfflalomc acid, 
methyl hydromn ester (Kohler, 
Graustein, and Merrill), A., i, 55. 

Bensoylpbenylbydiasonei, uitro-, re- 
duction of (Lockehann), A., i, 863. 

7 - BenEoyI'jB-pbenyl*e -methylbntyrie 
aeid, a-eyano-p-chloro-, methyl ester 
(Kohler, Graustein, and Merrill), 
A., i, 55. 

8- Beni^l-5-pbeAyl4 d} ;4-oxadiaxole, 

oxime of (Foneio and Avooadro), A., 
i, 867. 

5- Bentoyl-B-pbenylrpc/opropane* 1 -earb - 
ozylio aeid, l«cyano*, and its methyl 
esters (Kohler, Graustein, and 
Merrill), A., i, 57. 

S-Benioyl-S-pbenyttatrahydrofaran, 
4-broino-4-cyano- (Kohler, Grau- 
stein, and Merrill), A., i, 66. 

8-Beiixoylpropionift aaid, 2;4-diliTdrozy, 
silver aalt (Bioosand Popr), T., 2988. 
^ Benaoylproplony^^erididt (Stau* 
niNOER and Mdllbh), A., i, 868. 


Benaoylqtiiniiial, and its aaita and 
derivatives (Sebkles), A., i, 288. 

ozoaide (Beekles), A., 

9- Benaoyltetrabydrocarbaaole, 5-nitro- 

(Perkin and Plant), T., 685. 

8-Benioylvaleric acid, S-o-ammo-, and 
its boDXojrl derivative (Pbrein and 
Plant), T., 686. 

O' hydroxy-, and its derivatives and 
m-nitrowj-hydioxy- (v, Braun), A., 
i, 104. 

Benitbiaxole, metho-salts of (Mills, 
Clark, and Aeschlimank), T ' 
2360. 

methiodide, ^-base from, and its de- 
rivatives (Mills, Clark, and 
Aeschlimann), T., 2357. 

BeM4':5'-Motbiaiole, S-nitro- (Fries 
and Brothuhn), A., i, 842, 

Benzthiazole zeriez (Mills, Clark, 
and Aeschlimann), T., 2353, 2362. 
Benzthiazole-2-«arbozypheiiylliydraaide 
(Zahn), a., i, 377 . 

2:l'Bensthiopyran, and its derivatives 
(Lesser and Meqrlander), A, i, 
828 . 

l:2;3'Beiiztriazol«, B-nitrol-hydroxy- 
(Brady and Day), T., 2266. 

Benzi'^’triazole chloropiatioate (Mills 
and Schindler), T., 321, 
mercaptan (Mills and Schindler), 
T., 321. 

Benzyl atlyl sulphide (y. Braun and 
Knoelbertz), a., i, 894, 
bromide, wi-iodo- (Olivier), A., i, 
769. 

chloride, o-iodo- (Olivier), A., i) 
769. 

j^-nitro-, addition of, to trimethyU 
amine (Dexter, MoCombie, and 
Scarborough), T., 1237. 
H-chloro- and H-diethylami noethyl 
ethers (British Dyestuffs Cor- 
poration, Ltd., Perkin, and 
Clemo), a., i, 463. 
esters, preparation of, of acids of high 
boiling point (Thompson and 
Leuck), a., i, 210, 
pharmacology of (NiEiiiEN and 
HiooiNfi), A., i, 74. 

Benzylaeetoaoerio acid, a-bromo-, ethyl 
eater, action of hydrazine on (Mac- 
beth), T., 1127. 

o-nitro-, ethyl ester (Gabriel, Ger* 
HARP, aud Wolter), A., i, 704. 

BsHiylacatona, semioxamazone (Wilson 
and Pickering), T., 896, 

a-Bsnzylaorylic acid, and its dibromide 
(Mannich and Ganz), A., i, 20. 

Bentyl aloobel, o-iodo- (Olivier), A., i, 
770. 
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7 >Xeii^liU 7 l bromide (v. Braqn and 
Lsmke), a., 1, 5. 

BeniylalljUuniBometbylmalonie aoid, 
and its salts (Mannich and Qbay), 
A., i, 21. 

^'Beiuylamlnoacrylifl aoid, and its salts, 
and a<cjano-, ethyl eater (Diels, 
Caeitieb, and Kaack), A., i, 25. 
/S-Beniylamiaoerotonio acid, ethyl ester, 
isomerisin of (Besart), A., i, 201. 
2*Beniylamino l-bydroEytstrahydrO' 
naphthalene, and Us salts (Brauk, 
Braunsdorp, and KiRsciiBAnM), A., 
i, 106. 

Ba^Iamlnomethylmalonie acid (Man- 
NICE and Oanz), a., i, 21. 
a-Beniyl-o-anunophenylaoetio acid 
(Kirchner), A., i, 913. 

Bensylborio aeid (Krause), A., i, 1035. 
)3*BencylbTLtyrio acid, and its acid 
chloride ajtd nitrile (v. Braun and 
Stuck RN scHM IDT), A., i, 943. 
Beniylisoeonmanuione (Kirchner), A., 
i, 913. 

Beniylcyiteine, p-chloro- (Shiple and 
Sherwin), a., i, 673. 
Benayleyiteinephenylbydantoin (Shiple 
and Sherwin), A., i, 673. 
Benayldiethylamine cliloroplatinate [G. 

M. andR. Robinson), T., 540. 
m-l-Beniyl SiS'dibydroxymethyl* 
pyrroli^e, and its salts (v. Braun 
and Seemann), A., i, 1118. 
Beniyldimethylaminomethylmalonio 
acid (Mannich and Ganz), A., i, 
20 . 

3- BeniyM:S-dimethylindole (Kuroda), 
A., i, 603. 

l-Beniyl-StS-dunethylpyraxole, and its 

picrate (v, Auwers and Broche), 
A., i. 152. 

Bensylethylamlnotriphenylmethane, 

2":4"dmitro- (Downey and Lowy), 
A., i, 579. 

Benzylfommsyl (Walker), T., 2778. 
a-BensylglTcerie aeid (Mannich and 
Ganz). A., i, 20. 

o-Beniylgnaiaeol (Claises), A., i, 1094. 
B-Beniy l^<:7ohexane 3 : 6-dione- 1 :2- di- 
carboxylie acid, methyl ester, and its 
diphenylhydrazone (Hblferich and 
Bodenbekdee), a., i, 678. 

4 - Benzylhydaatoiii-d-a. propionic acid, 
4'p‘bydroxy-, and Its ethyl ester 
(Hahn, Kelley, and Schaeffer), 
A., 1, 487. 

Bensy^ono bromide and chloride 
bromide, 8:5*dibromo-4. hydroxy-, and 
its acetate (Linoemans), A., i, 687. 
Beniylidoneacetyl-o-tolldine, 2:4-rf*- 
nitro- (Downey and Lowy), A., i, 
■ 578. 


Beniylideno-ji7*aminoasobenseno, 2:4 di. 
nitro- (Downey and Lowy), A., i 
678 . 

Beniylidene-O'aminophenylaootlo acid, 

o'-aniino-, acetyl deriTative, and o', 
and p'-chloro- (Nbber and RQcker) 
A., i, 948, 

a- BeniyUdene-o-aminophenyleinnamic 
acid, a-o'-uitro- (N eber and RAcker) 
A..i, 946. 

a-Benxylidensaminotsopropyl alcohol 
(Staub), A., i, 140. 
S'Bentylideaeamino-m-tolylaTilnio 
acid, and 6-p'-chlorO' (Johnson and 
Adams), A., i, 725. 

BentyUdeneanlline, compound of anisyl. 
ideneaniline and (Pascal), A., L 
1090. 

Bensylideneanilino, 3:5-dibromo.4-hy. 

droxy* (Lindehann), A., i, 687, 
Beniylidene-o- and •p-ana^io aeidi 
(Johnson and Adams), A., i, 724 
725. 

Beniylideneeampholio aoid, brominated 
lactones from (Rdpe and Sulger) 
A., i, 797. 

6 -BensyIidene-3-oamphylrhodanine, 

and m-nitro- (Gendelman), A., i, 
608. 

Bonxylldene-o- and p-ehloroaniluiei, 

2:4 rftnitro- (Downey and Lowy] 
A, i, 578. 

BensyUdene*op-(UohloroaiiiUne, 2;4 (ii> 
nitro- (Downey and Lowy), A., i, 

578. 

Benaylidenediacetyl monoximo, bis- 
nitroso-deriTatlYe, and its derivatives 
(Diels), A., i, 822. 

2- Beniylidene- 1: 4-tlihydroqiiuioxalone 
(Gault and Wrick), A., i, 36. 
(u-Beniylidenediphenylacetooe. See 
Beuzliydryl styryl ketone. 
Beniylidene^iliiuialdine, salts of 
(Hamer), T., 256. 
Benxylidenedi-4-talicylio acid, 
nitro- (Downey and Lowy), A., i, 

579. 

Beniylideneiiiiines, absorption spectra 
and stmctnre of acid salts of (Izmail- 
ski), a., ii, 359. 

Beniylidenemaloaie- acetic anhydride 

(Staudincer and Schneider), A., i, 
466. 

BeniylideneiDalonie anhydride (Stai'd* 
INGER and Schneider), A., i, 466- 
Bensylldensmethylamine, action of, on 
trinitrotoluenes, and on bromo- and 
chloro-trinitrobenzenea (Giua), A., 1 , 
455. . 

BenxylidaneiDethyluooxaiolone, p- 

chforo-, oxidation products of (Birri 
and V 1 AN 8 IKO), A., i, 1024, 
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B«8i[|3iiaMoxi]tdol*, amino-, chloto-, 
utd nita’O'derivBtivea (Wsbeb and 
■EiiCKlSB), A., i, BW. 

< 7 -nitrO', and Us bjdrocbloride(KiRCH- 
ksr), a., ), 913. 

Beniflidimpinaoolin, reduction of 
(Hill, Spear, and Lachowicz), A., 
i, 789. 

S-BrozjUdenerbodaniiie, mp-dihydroxy- 
(QsNnELMAN), A., i, 606. 
Bettzylidenatbebainone (Gulland and 
Robinbon), T., 1004. 

S-BeniylidenetliioflavAaoiia, and its 
henylhydrazone (Arndt, Flemming, 
CHOLZ, and LQwensoh n ), A. , i, 
827, 

G-BenxyUdeiietbiobydaiitoiii, p-cbloro- 
(GeNdxlman), a., i, 605. 
BeAiyUde&e-o*tolidine, 2:4 (iinitro- 
(DovvKEYaud Lgwy), A,, i, 578. 
7 'Be&zyliiniiiobTit 3 rronitriIe, and its 
salts (Bruylant-s), A., i, 1003. 
Beniylmereurio phenylmercaptide 
(Sachs, Antoine, and Schlebingek), 
A., i, 1248. 

Bensylmetbylaminometbylmalonic acid, 
and itg deriratirea (Mannioh and 
Ganz), a., i, 20. 

Bensylmetbylearbamidometbylmalomc 
acid (Mannich and Ganz}, A., i, 
20 . 

a-Bensyl S*metbylfiarbamidopropionic 
acid (Mannich and Gray), A., i, 
20 . 

d-Beniybnetbylearbinol. preparation and 
rotation of the rt-alkyl ethera of 
(Phillips), T., 22. 
preparation of Mjenzylmethylcarbinyl 
acetate from (Phillips), T., 47. 

6- BeniyM0-inatbyldibydToai!ridino,2:8- 
(fiamino-, and its dihydroch'oride 
(Karrer), a., i, 706. 

os* and ^rans-a-Beniyl-jS-metbylglot' 
aconic acids, derivatives of (Feist and 
Ractekbbbo). a., i, 112. 
8-Beaiyl-2-metbylindol6 (Kuroda), A., 
i, 803. 

Bensylmetbylkaten (Staudinger, 
Schneider, Schotz, and Strong), 
A., i, 469. 

l-Bcnxyl-S'methylpyrazole, and its de- 
rivatives (v. ActVEES and Bkoohe), 
A., i, 151. 

7- BeniyhnetbylzknUimes (Tbaube), A., 
i, 1137. 

I’Bemy lmqrplio pywftlidina, and its salts 
(v. Braun and Seemann), A., i, 
1118. 

iS-Beniy Isaphthindole -l:2-dione (Stau D - 
ingbr), A., i, 938. 

o-Bensyl-a- and -B-napbthol; (CLAiaSl^)^ 

A., i, 1094. 


Benzyl-a-napbtbylmetbylmetbylamine, 

and its salts (v. Braun and Molda- 
ENKE), A., i, 1195. 

Benzyloxindole (Kirchner), A.,i, 913. 
l-Benzyloxylndole-g- carboxylic acid, 

and its ethyl and methyl eaters 
(Gabriel, Gerhard, and Wolter), 
A.,i, 704, 

o-Benzyloxytriphcnylcarbinol, and its 

derivatives (Gomberg and Nishida), 

A , i, 212. 

p-Benzyloxytriphenyliaetbane(GoMB£RO 
and Bl’chler), A., i, 211, 
p-Benzyloxytriphenylmethyl, and its 
salts and derivatives (Gombero and 
Bdchler), a., i, 211. 
o-Benzylphenol (Claisen), A., i, 1094. 
Benzyl-8-phenyiethylamin6, and ita salts 
and derivatives (v. Braun, Ble.S8Ikg, 
and Zobel), a., i, 1089. 
Benzyl-y-pbenylpropylamine, and 
niiroao- (v. Braun, Blessing, and 
Zobel), A., i, 1089. 

Benzylphosphinio acid, o-liydroxy-, 
esters (Conant, Wallingford, and 
Gandbeker), A,, i, 498. 
w-Benzylpinacolin, and its oxime (Hill, 
Spear, and Lachowicz), A., i, 
789. 

Benzylpiperidinomethylmalonic acid, 

and its salts (Mannich and Ganz), 
A., i, 20. 

a-Benzyl-jS-piperidinopropionie acid, and 
its ethyl ester, hydrochlorides (Man- 
nich and Ganz), A., i, 20. 
^■Benzylpropionic acid semicarbazone 
(Attwood, Stevenson, and Thorpe), 
T., 1762. 

CIS* 1 ■ Benzy lpyrrolidine-2: 5-dicarboxylio 
acid, ethyl e8ter, and its salts (y. 
Braun a^d Seemann), A., i, 1118, 
Benzylsnlphoneacetic acid, and its salts 
and derivatives (Lesser and Mehr- 
landeh), a., i, 828. 

Beuzylthiobenzanilides (Rivier and 
SciiALcn), A., i, 793. 
5-Benzylthiolacetic acid, and its salts 
and acid chloride, and o-cyano- 
(Lesser and MehklXndeb), A., i, 
828. 

Benzylthiol '1-Moamy Ithiolanthraiinm- 
ones (Hoffman and Retd), A., i, 
933. 

Benzylthiolaathraqumonesttlphonic 

acids, and their sodium salts (Hoff- 
man and Reid), A., i, 933. 
Bcnzylthiol- 1 -butyl thiolanthraquinouei 
(Hopfman and Reid), A., i, 933. 

BeMylthiol-l-ethylthiolanthraquinoiies 

(Hoffman and Reid), A., i, 933. 
a-BenzyUhiol’P-methylcinnaiiiic acid 

(G,?npsl;9:an}, A., i, 606. 
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pnm (HorrMAN and fiiiD), A., i, 938. 

6>B«iii7ltlUol'4-pli«n7)in«tliyUriMolt» 
S'hyaroxy* (Fromm and Nehrino), 
A., i, 850. 

S^BraiyltUol-d-pheaykriaiol*, S'bydr- . 
oxy- (Fbomm and Nxhrino), A., i, 
858. 

Braxyltbiot- 1-pTopy IthiolantliTaqRia- 
ORM (Hoj^fman and Rxid)i A., i, 
033. 

5-B«ni^tliialtriii9l0» 8-bydroxy’ 
(Fromm and Nxhbino), A.. 1, 869. 

7‘BaaRylxantbiae (Traubx), A., i, 
1187. 

Bari’bari. cboUsteiol in (Law^czxck), 
A., i, 512; (Hotta), A., i, 732. 

Baryl iTorn Ishikava (Uyxhvba), A., 
ii, 692. 

extraction of glucina from (Britton), 
A., ii, 28. 

Baryllia. S«6 Gluctnum oxide. 

Xataina, preparation and properties of 
(Ritchleb), a., i, 758. 

Betol. See Salicylic acid, B-napbtbyl 
ester. 

BeUliB, and its derivatives (Yxster- 
BIRO ; Traubenbkro), A.f 590 . 
and moitobromo-, and its discetate 
(Dibcbxndobjer), a., i, 123 . 

Batnlinie aeid (Tbaubxnbxbq), A., i, 
690. 

Bettaadarfi raagaat, replacement of 
(Rrprand Muscbiol), A., ii, 835. 

Bile, effect of magnesinm sulphate on 
secretion of (Frazer), A., i, 270. 
estimation of acids in (Rokxnthal 
and r. Falkenhausbn), A., ii, 
667. 

BUa aeldi (Wirland), A., i, 41 ; 
(WiELAND and SCBLICHTUKO), A., 
i, 41 ; (Scbekcr), A., i, 678 ; 
(WiBLAND and Fukblman), A., i, 
1205 ; (WiBLAStD, Honold, ami 
Pascual Vila), A., i, 1206. 
relation of cholaetetol to (Windaus), 
A., i, 022. 

secretion of, in cystinuria (Ebpinoeb), 
A., i, 631.- 

estimation of, in duodenal juice 
(Meter), A., ii, 80). 

XiU pigmaita (Fischxb and Niemann ; 
Fischkb and Lot), A., i, 718. 
constitution of (Ben art), A., i, 1144. 

Bilirvbis, action of diazomethane on 
(KbETER and Maao), A., i, 242. 
estimation of, in plasma (Lvcas, 
Drabino, Hoobleb, Coi, dONxa, 
and Smttb), a., i, 410. 

BUol^uiie aeid, and its sodium sidt and 
derivRtlTM (Wielanb and Fckrl- 
man), a., i, 1206. 


WoldaBie ptruo^ pf (W^Iuand 
and SpBLiCBTiza'ph A., 

Biaai7 systems, aoiiaificatioB of (GirA ; 

Beu.), A., ii, in. 

inilttenoe of substitutVHi pn aquilibris 
in (Krrmann, Sittx, 

Strzelba, and DoBoTfKT), A., i, 
46 ; (Kremann, Mauermann, 
holler, and BOauRb A , i, 382; 

(ErEMANN, MaUEBMANN, (u,d 

Oswald), A.» i, 386 ; (E&xmann 
and Maubrmann), A., i, 87s ; 
(Eremann^ HOniosbkbo, and 
Mabermann), a., i, 008. 

BioloRieal rMetiotti, pbysieo-cbemicsl 
studies on (Hirsuh and Kossuth) 
A., i. 440. 

Biology, imp(^tance of sequence in 
(Karczao and HajOs), A., i, 1041. 

Bioluttinoaeonoo ^Harvey), A., i, 260. 

Bireb tar,doko^ic add from (Traubin-. 
berg). Am if ^3. 

Bird'lisM (Nibhizawa), A., 1, 282. 
JaiAnese (Yanaowawa and Taka- 
sdima), a., i, 1008. 

Bli A^-acetyUadju^l S ather (Hsllik 
and Kohler), A., t, 85!. 

Bii-aminodibydnearbostyTilfpiran, snd 
its hydrochloride (Badulibcu), A.,L 
1240. 

Bii'B'p-aininopbuiylothylamino, and i[g 
salts and derivatiTes (v. Br^un and 
Blessing), A., i, i230. 

BiS’pm-antluraeoRopontMopbeii ( Fri£d- 

LANDEB and Simon), A., i, 100, 

4; 4^-BlaMoboBiOBofl>n[>ainidino (Passe- 
BiNi), A., i, 64. 

BisboRitsopyMiolyl (Helleb and 
Korlxr), a.. 1, 851. 

Bis- 2;5-p-bromobanEoaaa i odi.iodopynele 
(PiEKONi and Mogoi), A., 1, 613. 

9:4-BU{8'-broino B'-p-xylylaio) a- 
napbtbol (Wheeler and Constable), 
A., i, 1027. 

2;4-Bii(6'-brome'9'*;>-X7l7laao}pkeaol 
(Wheeler and Constabli), A., i, 
1027. 

2;4<Bii(6"* broittO-3"-pxylylaio)resordB; 
ol ( Whrxler and Oonstabu), A-, i. 
1027. 

BU-&-ebloroae«tyL8:4dliiuthylpyrryb 

metbano (Fischer, Weiss, and 
Schubert), A., i, 703. 

BUdiotbylamiftotripbwylinatbAnB, 

2":4"-dinitro* (I)owney and Lowy), 
A., i, 579. 

Bis- A'l -Y '•dlttbylglyoxaloMdloziB 
(Biltz and Lemberg), A, t, 958. 

BiRlt9-dl-iadoyl See Bis ^S-mdil. 

Bii-6‘diinothytamlnoa«atyl'l:4*dl- 

' (FlSCHlE, 

, A., j, 703* 


ttotbylpyRjifliotBMi* 

Weiss, andScHUREBT) 
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bittuiifolc dimethiodide (Bdok), T., 
S8S8. 

Xit-8:4<dimetli7l'S<«ih7lpyn7laiet)ieiie 

jinnohlonte (Fj«ohbb aud ScHtroERx). 
A., i, 708. 

Bli’^^^'diaetliylSlToulottodioxia 
(Bilte and Lxhbebo), A., i, 059. 
Bii'8:44iBMa7lpm7!iaathen«, and its 
8alta(Fi8caKB, Wiisa.andSoHUBRRT), 
A.t 4 703 ; (Fhcrbe and Sohubbbt), 
A,, 4 709. 

Bto-o-othoxyaiatlLylbaaiylaiidiie, and its 

detriirati7«8 (v. Bbarn and Zobbl), 
A., 4 1200. 

Bii'MtBjlbenntliiaMUna-l :l-apii«ii 
(Hilia. Clark, and Abbchlimann), 
T., 2309. 

BiB'(4'h7drozy'8*cart>etliox7*2-nMth7l' 
P7iT7l)diketon« (Fiscbbr and Lot), 
A., 4 719. 

Bia-id-hydroxf-Searbatlioxy S-methyl- 

n l)met]iene (Fischer and Lot), 

. 719. 

8;8^Bii- MiydnxTindolyLSiS'dicaib- 
oxylie aeLd, and its derivativeg 
(Gabriel, Gbrhard, and Wolter), 
A., i, 705. 

a-Bla(4-h7dTOX7‘2]Aeth7L3'tsoprop7l- 
phmyljstluitte, O^sbloro- (H[nsbebg), 
A., 4 928. 

Bia-^-^o-hydroxyphanylathylamine, and 
its salts and dsrivatiTes (v. Bkauk 
and Blkssing), A., i, 1231. 
BiB-l;34ndil (Sanna), A., i, 57. 

and /9«Bii-S:3'-isdol74 and their 
dsriTattres (Gabriel, Gerhard, and 
Woltkr), a., i, 706. 

Bii 3:8' indolyl-S'Sarboxylie acid and 
its ethyl eater and its iodides 
{Gabriel, Gerhard, and Woltbr), 
A., 4 706. 

BU-3:8'-iixdolyl-2:2'-dicarboX7Ue acid, 
and its salts and derivatives (Gabriel, 
Gerhard, and Woltbr), A., i, 705. 
Biamarok brown hydroferrocyanide 
(CuMstiNO), T., 2459. 
Bis-2-motkylbeuothiaEollne - l:l-spiran, 
and its derivatives (Mills, Clakk, 
and Aeschlixanh), T., 2369. 
Bu-(2'msthyl-8*earbethoxyp]rrryl /f oran 
(Fischer and Lot), A., i, 719. 
Bis-A^<mstky!^lyoxalonodi^n ( Biltz 
and Lemberg), A., 4 960. 
Bii-W-mstkyl-a-mothyldikydroiDdyl- 
mathana (v. Bralh and Sbbmann), 
Ail 242. 

Bia-i-matkyMj2:3:4-tetra]iydro- 
qninalylinatkana (v. Braun and See- 
MANN), A., 4 1242. 

Biaanth. crystal stmctare of (Mc- 
Ksbhan), a., ii, 173. 


Binmith, alactrochamical properties ol 
(Grubb and Schwkigardt), A., ii, 
457, 

electrode potential of (Smith), A., u, 
210; (Swift), A., ii, 211. 
in the brain (Lbmay and Jaloustrb), 
A., 4 1038, 

Biimatk alloys with antimony and zinc, 
electrochemistry of (Kebmann, 
Langbaubb, and Bauch), A., ii, 
825. 

with cadmium and lead, electro* 
chemistry of (Kremakn and 

Langbaubb), A., ii, 826. 
with lead and tin, crystallography of 
(Bub), a., ii, 419. 

with thallium , condnctivity of 

(Gubrtler and Schulze), A. , ii, 772. 
with tin (Bornemann and Siebb), 
A., ii, 169. 

with tin and zinc (Muzaffar), T., 
2341. 

Bismuth salts, conductivity and solu- 
bility of (Smith), A., ii, 210. 
action of dextrose on (Cousin), A., i4 
772. 

Bismuth joerchlorates (Fighter and 
Jenny), A., ii, 246. 
trichloride, absorption of light by 
(Macbsth and Maxwell), T., 
870. 

hydrolysis of (Jellinek and 

Kuhn), A., ii, 772. 
compound of benzamide and 

(Belladen and Astenoo), A., i, 
1010. 

fi{5nitrate (Isnard), A., ii, 328. 
cobaltnitrites (Oqbubk), A., ii, 328. 
tetroxide, formation of, from sodium 
bismuthatc (Corfield and Wood- 
ward), A., ii, 691. 

sodium thiosulphate, preparation of, 
and use in estimation of potassium 
(Cuisinier), a., ii, 38. 

Bismuth organic eomponsds 
iodides of alkaloids (Francis and 
Blanc), A., i, 830. 
thiocyanates, complex (Pacibllo and 
Foa), A., 4 1076. 

Bismiith deteetion, estimation, and 
separation:— 

Reinsch test for (Evans), A., ii, 696, 
876, 

detection of, in Qriiie(DEZANi), A., ii, 
342 ; (Ganassini), A., ii, 439. 
detection of small quantities of, in 
biological liquids (Caillb and 
ViBL), A., ii, 585. 
estimation of (Kostee), A., i4 93. 
estimation of small quantities of, 
colorimetrically (CuNY and Poirot), 
A., ii, 792. 
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BUmnth detMtiott, eitlmation, and 
Mparation 

estimation of, in urine (Ganassini), 
A., ii, 98, 

estimation of, and separation from 
iead, copper, and cadmium (Luff), 
A., ii, 263. 

Bismu^aminei (VouRNAZos), A., i, 759. 

Bismuthobromoaeetie acid, salts of 
(VouRNAZOs), A., i, 745, 759. 

Bittnuthobromobenioic acid, n*propyl- 
amine salt (VoifRNAzos), A., i, 759. 

Bitmnthobromofonnio aoid, methyl - 
amine salt (Voubnazos), A., i, 759. 

Bismntboobloroaeetie aoid, hydrazine 
salt (VouBNAzoa), A„ i, 759. 

BiamntiiochloropropiDiuo acid, o^tolu- 
idinesalt (VouRNAZOs), A., i, 759. 

Biimuthoeitrio aoid (Molrs and Por- 
tillo), A., i, 179. 

Binnnthoflnoroacetio acid, aniline salt 
(VouRNAZos), A. i, 769. 

Bismuthoiodoaoetio acid, ethylamine 
salt (VOURNAZOS), A., i, 759. 

Bismutholaotie acid (Molrs and Por- 
tillo), A., i, 179. 

Biamuthotartarie acid (Molrs and Por- 
tillo), A., i, 179. 

Binaph^aleneozide (Bamdf.rger, 
Baum, and Schlein), A.,i, U42. 

Bif-op-dtnitrob«ntylmalonic acid, ethyl 
ester (Radules('u), A., i, 1240. 

Bis- iS-phenozy-o-ethoxy phenyl ethylene 
ether (Kohn and Safkin), A,, i, 
559. 

Bu- 7 >phenoxy-o-propozy pheny I ethers 
(Kohn and Safrin), A., i, 560. 

Bisphenjlethylamine, derivatives of 
(V. Braun and Blessing), A , i, 1230. 
4;4'-Bii-l-phenyl-8-penUdeeylpyrazol> 
5-one (Hklkerich and Kosteu), A., 
i, 1178. 

Biathioanthrone sulphides (Heilbron 
and Heaton), T , 183. 

Biitriaxohydroxymeiitylene (Morgan 
and Davie.s), T., 23^ 

ButriaxomcBidine (Morgan and 
Davies), T., 237. 

Bistriaxoinecitplene (Morgan and 
IJAviia), T., 233. 

Biitriaioiutromeiitylene (Morgan and 
Davies), T., 235. 

aa-Biitrimethoxyphenylethane, j3- 
amino-, and its hydrochloride (Hinb- 
6BR0), A., i, 556. 

fiioret, alhyl derivatives of (Biltz and 
Jbltsch), A., i, 1074. 

Bixin, and its isomerides (Hekzig, Fal- 
Tis, PiTTNEB, Klein, and Watzing- 
rr). A., i, 477. 

Bletehing powder, stability of (Ochi), 
A., ii, 664. 


Bleaohinr powder, estimation of, toIq. 
metncally (Kolthoff), A., ii, 249 , 
estimation of chlorine in (Oohi), A 
ii, 578. 

Blende, absorption spectmm and refrac- 
tive index of (Mill), A., ii, 613. 
estimation of fluorine in (Rocha. 
Schmidt and KrOoek), A., ii, 782. 

Blood, hydrogen-ion conoentration of 
in carcinoma (Chambers ; Crams- 
ers, and Kleinschmidt), A., i, 512 . 
oxygen-dissociation curve of (Bkowx 
and Hill), A., i, 898. 
eftcct of mental wort on (Knippikg) 
A., i, 502. 

effect of exercise on the circulation of 
(Lunpsgaard and M6 ller), a., i 
502, 628, 727 ; (Barr, Himwich] 
and Green), A., i, 623 ; (Barr anl 
Himwjch), a., i, 628, 624. 
e fleet of deprivation of water on 
concentration of (Underhill ard 
Kapbinow), a., i, 162. 
coagulation of (Stubbr and Sano) 
A., i, 410, 411, 1161 ;(Hieuma)' 
A., i, 974. 

effect of buffer salts on (Jablons) 
A., i, 1252. 

effect of pancreatic rennin on (F,p. 
STEIN and Rosenthal), A., i 
628. 

injection of peptone to prevent, and 
its effect on gaseous metabolism 
(Kelehek), a., i, 505. 

Blood, aolnbility of acetylene in 
(Schoen), a., i, 727. 
adrenaline in (Asher and Schneidbe), 
A., i, 410. 

con cent! al ion of alcohol in (Milek), 
A., i, 71. 

alkalinity of (Guillaumin), A., i, 
164. 

amino-acids in (Marino), A., i, 1036, 
1261. 

amino-acid nitrogen in (Blau), A., i, 
1250. 

effect of coagulation on the amino- 
nitrogen in (Petitjean), A., i, 
1036. 

ammonia content of (Henkiques), 
A., i, 1250. 

ammonia in, in nephritis (Russell), 
A., i, 514. 

arsenic in, after injection of salvarsan 
(Fordyce, Rosen, and Mvkrs), 
A., i. 1268. 

bicarbonate content and buffer value 
of (Van Slvke, Hastings, an<i 
Neill), A., i, 168. 
buffer values of (Doisv, Bkjgcs, 
Katon, and Chambers), A., L 
164. 
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Blood, calciom contont of, duriag 
pr^Mcy (Widdowb), a., i, 602; 
after thTroidectomy (Parhok), A., 
i, 972, 

effect of carbon dioxide in, on respir* 
ation and circulation (Scrnrid&u 
and Teuesdbll), A., j, 1035. 
catalase in (Tsuchiaashi), A., i, 
1147 ; (v. Mobaczevski), A., i, 
1261. 

cliolesterol in (Tibtz), A., i, 417. 
fat in, in avitaminosia (Collazo and 
. Bosch), A., i, 1262. 
gas and electrolyte e<]uilibria in (Van 
Slyke, Hastings, Heidelbeeger, 
and Neill), A., i, 162 ; (Van 
Slykb, Hastings, and Neill), A., 
i, 163; (Van Slyke, Wu, and 
McLean), A., i, 1249. 
analysis of gases in (Straub and 
Gollwitzer-Mkier), a., i, 503. 
origin of lipase in (Hiruma), A., i, 
1037. 

lipoids in (Juno and Wolff), A., i, 
604, 624 ; {Epstein and Lands), 
A., i, 624. 

mineral constituents of (Desgrez and 
Meunier], a., i, 409. 
changes in, under the inffuence of 
morphine (Atkinson and Ets), A., 
i, 1262. 

non-protein nitrogen constituents of 
(Plass), a., i, 875. 
formation of pentose nucleotide in, 
under the action of insulin (Berke- 
ley), A., i, 1269. 

distribution of phosphates in (Zucker 
and Gutman), A., i, 973. 
phosphorus in (Buell), A,, i, 875. 
inorganic phosphorus in serum and 
plasma ot (Tolstoi), A., i, 504. 
pigments of (FiscHEBandScHNELtER), 
A.,i, 964. 

proteins of, tryptophan and tyrosine 
content of (Kivotaki), A., i, 399. 
production of acetaldehyde from 
pyruvic acid in (Siepp and Beh- 
rens), a., i, 625. 
sugar in {Kosbnberg], A., t, 1154. 
ilistribution of (John), A, i, 973, 
concentration of (Foster), A., i, 

50K 

nature of (Hewitt), A., i, 973. 
relation of sugar to fat in (Olivier 
and Haworth), A., i, 1261. 
lowering of sugar in, by yeast (W inter 
and Smith), A,, i, 613. 
effect of adrenaline and insulin on the 
sugar in (Ltman, Nicholls, and 
McCann), A., i, 1035, 
effect of choline on the sugar in 
(Drsbel and Zemhin), A., i, 1035. 


Slood, effect of ergotamine on sngar in 
(Lesser and Zipf), A., i, 1150. 
effect of insulin on sngar concentration 
in (Winter and Smith), A., i, 
727. 

effect of plant extracts on sugar in 
(CoLLip), A., i, 728; (Thallinnee 
and Perry), A., i, 907. 
polysaccharides in ( in diabetes (Win- 
ter and Smith), A., i, 513- 
eflfect of, on the actiou of thyroxin 
(Romeis), a., i, 1251. 
urea in (Marie), A., i, 74. 
concentration of urea in saliva and 
(Schmitz), A., i, 625. 
uric acid in (Weil and Guillaumin), 
A., i, 728 ; (Scheunert and y. 
PeLCHRZIM; ScHMin-KRAHMEB), 

A., i, 973. 

of various species, uric acid compound 
in (Newton and Davis), A., i, 165, 
neutrality of (Mellanby and Wood), 
A., i, 165. 

constituents of, of a variety of verte- 
brates (Scheunert and v. Pel* 
chrzim), a., i, 973. 
arterial and venous, distribution of 
chloride.s in (Doisvand Beckmann), 
A., i, 164. 

capillary, oxygen content of (VERziR 
and Keller), A., i, 1250. 
children's, inorganic phosphorus iu 
(Anderson), A., i, 502. 
of marine fish, non-protein organic 
constituents in (Denls), A.,i, 164. 
fcetal and maternal (Howe and 
Given.?), A., i, 1036- 
horse’s, inflnence of daily work on 
(Scheunert and Bartsch), A., i, 
974, 

human, adenine nucleotide in (Jack- 
son), A., i, 1256. 

absorption of carbon dioxide by 
(Peters), A., i, 1249. 
distribution of urea iu (Cohkn), A., 
i, 1037, 

estimation of calcium, magnesium, 
j[lotassium, andsodium in (Mirkin 
andDnusKiN), A,, ii, 507, 
infant’s, sea.sonaltide of idiosphates iu 
(Hess and Lundagen), A., i, 624. 
of the new-born (Lucas, Deaiunq, 
Hooblbr, Coe, Jones, and Smyth), 
A., i, 410. 

normal and dislietic, glycolysis in 
(Denis and Giles), A., i, 1262. 
ox, uric acid compound in (Davis, 
Nkwton, and Benedict ; Newton 
and Davis), A., i, 165. 
of pigeons iu avitaminosis (March- 
lewski and Nowotn6wna), A., i, 
879, 
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Ble«d d«t««Uoa ui Mtiauttoi 

detootioii of (Bcccadeili), A., ii, 
271. 

detection of urobilin in (Bodulon). 

A., 100. 

eatimntion of acetone and B-bjdroxy- 
butyric acid in (Lublin), A., ii, 
268. 

estimation of alkali of (Gkebnwald 
and Lrwman), A,, ii, 87 ; (Goll- 
wiTzsn), A., ii, 248; (Sdmneh, 
Hubbard, and Finner), A-, ii, 790. 
estimation of calcium in (di TonOi 
A., ii, 87. 

estimation of carbon monoxide in 
(Saykrs, Yant, and Jones), A., ii, 
789. 

estimation of catalase in (O&XY), A., 
ii, 512. 

estimation of chlorides in (Grkrn- 
WALD and Gross), A., ii, 83. 
micro-estimation of chlorine in 
(IvKKSKN and Schibrbrck ; Ivrr- 
SEN), A., ii, 176. 

estimation of choline in (Sharpe), A., 
ii, 444, 

estimation of dextrose and lactose in 
(Tuallinner and Perry), A., ii, 
440. 

estimation of diastase in (Fyfe), A, ii, 
892. 

estimation of ethyl ether in (Hag- 
gard), A, ii, 343. 

estimation of fibrinogen in (Howe ; 

Ruszntak and BahIt), A., ii, 690. 
estimation of iron in (FoNT^S and 
Thjvolle), a, ii, 583, 
estimation of iron and hsemoglobin in, 
colorimetrically (Wong), A., ii, 435. 
estimation of lactic acid in (Maclrod 
and Armour}, A., ii, 663. 
estimation of lipoids in (Lem eland), 
A, ii, 347. 

estimation of non-protein nitrogen in 
(Cribtol and Nieolitch), A., ii, 
653. 

estimation of phenols in (Rakestbaw), 

A.,U, 557. 

estimation of total phosphoric acid in 
(Grote), A., ii, 655. 
estimation of salvarsan in, colori* 
metrically (Rolls and Youmans), 
A, ii, 800. 

estimation of i^odium in (Richter- 
Quittner). A, ii, 256. 
estimation of sugars in (Hagedorn 
and Jensen), A., ii, 265 440; 
(Rosenthal), A., ii, 265 ; (Ual- 
vert), A, ii, 345; (DEsiofa), A., 
ii, 681. 

estimation of tyrosine in (Haas ; 
Haas andTRAUXMANN), A., ii, 443. 


Blood dstootloa and estiasation: — 

estimation of urea in (Bo<>os and Me* 
Ellrot), a, ii, 443; (Behrk) 
A., ii, 666. 

estimation of nrio acid in (Sacbnovssa 
andZALSSKi; Brown and Rauish ; 
Roobbs), a, ii, 510. 

Blood-eorpuseles. influence of a-rays on 
(Straub and Gollwitzer-Meibb) 
A, i. 503. 

adsorption of protein degradation 
products by (Sbabskt), A, i, 411, 
1252 ; (SBARSKYand Hichlin),A 
i, 1252. 

white, glycogen in (Haberlandt), a 
i, 411. 

red, distribution of heemoglobin in 
(Gortek), A, i, 875. 
swelling and hsantolysis of (Goll- 
WlTZER-MEtER), A., i, 974. 
ionic exchange between phosphtte 
buifer mixtures and (Eroztz), A 
i, 503. 

Blood pigments, fission products of 
(Fischer and Schubert), A., i, 707. 

Blood plasma, fatty acids of (Bloop.) 
A., i, 1250. 

alkali reserve of, in avitaroinoals 
(Collazo), A., i, 1150. 
in nephritis (Mabbacr), A., i, 732. 
estimation of proteins iu (Ruwntak), 
A., ii, 891. 

Blood ‘lemm, constituents of, in neplirltis 
(Denis and Hobson), A., i,514. 
viscosity of, in ratio to the albuniin- 
globultn ratio (Neuschlosz sad 
Trelles), a, i. 1252. 
effect of formaldehyde on (Hrhlkt), 
A, i, 1253. 

decomposition of glycogen by (Fcces 
and Het^nyi), A., i, 625. 
effect of, on haemolysis (Ponder), 
A., i, 975. 

antipeptic action of (Stolz), A., i, 1253. 
concentration of phoaptioras and 
calcium in (Kramer and Hol- 
land), A., i, 71. 

changes in the sugar content of 
(Stasiak), a., i, 1151. 
maternal aud foetal, coustituents of 
(Hogrrt and PiAss), A., i, 
(Plabs and Tompkins),/,, i, 975- 
estimation of calcium* salt* in 
(Kramer, Tisdall, and How- 
land), A, i, 412. 
estimation of uric acid in (Chax* 
TEA IN e), a., ii, 270. 

Blowpipe, oxy -acetylene, use of, / 
spectral analysis (de Gbamost), A-, 
429. , . . 

Body fluids, physico-chemical inrestig- 
ation of (RubznyAk), A, i, U43. 
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Bod^ weigbt, ioflneoce of c«ll nits on 
{ASAtJi)r A,, i, 11&2. 

Boiliag point, dstermination of (Bsko- 
btsom), a., ii, 56. 
by distillation from tost tubes 
(Bolptbrt), a., ii, 293. 
of double nits in solution (Bourion 
and Bovteb), A., ii, 57. 
detonniostion of elevation of (Jabl- 
CZTNSKi and Kon), T., 2953, 
relation between melting point, critical 
‘ temperature, and (vak Aubel), A,, 
ii, 125. 

Boiling point apparatus, Boclitnann’s, 
outer jacket for (Spencbr), A., ii, 215. 

Bddus edulii, urease of (Gohis and 
Cooty), a., i, 405. 

Boletui Satarm, constituents of (Bard 
and Zbllmsr), A., i, 987. 

Bono, indnence of diet on the growth of 
(Shipdry ; Howk), A., i, 269, 

Bone asb, analysis of, in war osteopathy 
(Loll), A., i, 614. 

Borax. See Sodium borate. 

Boric acid. See under Boron. 

Bomeol, action of light on acetone and 
(SoAOUARiNi and Saladini), A., i, 
568. 

/'fiomylacetie acid, and its barium salt 
(Komatsu and Fujn), A., i, 234. 

iaoBornylaoetlo acid, esters (Komatsu 
Sind FuJii), A., i, 234, 

Bomylsne, action of hypochlorous acid 
on (Henderson and Mair), T., 
.1155. 

chlorohydrin, and its derivatives 
(Henderson and Mair), T., 1157. 

Boron, atomic weight of (Stock and 
Kuss), A., ii, 157, 856; (HOxia- 
SCHMIDT and Birckenbacu), A.,ii, 
559. 

valency of (Boeseken), A., ii, 406. 
occurrence of, in animal oigans (Mos> 
CATi), A., i, 878. 

A*ray spectra of (McLennan and 
Clark)»A., ii, 51. 

cementation with (Pahbavano and 
Mazzetti], a., ii, 24S. 

Boron ^nbromide and tnchloride, pre« 
paration of, pure (Stock and Kuss), 
A., ii, 560. 

chloride, nrepsration of (Mazzetti 
and db Oarli), A., ii, 67. 
tnfluoride, cryoacopy of solutions of 
(Qerma.sn and Cleaveland), A., 
ii, 24. 

hydrides (Huooins), A., ii, 67 ; 

(Stock and Kuss), A., ii, 408. 
^noxide, effect of, on the properties 
of borosilicati glass (Dim blbsv, 
Hddkin, Parkin, and Turner; 
|lNOL]j9H and Tuenkr), A., ji^ ili). 


Boron ^noxide, estimation of, in glass 
^Dimbleby and Turner), A,, ii, 

Boric acid, phosphorescent (Tiede 
and Kagoss), A.,ii, 238. 
compounds of, with organic sub* 
stances containing more tW oqs 
hydroxyl group (Hermans), A., 
i, 557. 

effect of hydroxy. derivatives of 
anthraquinone and naphthalene 
on electrical conductivity of (Bo- 
RSEKEN, Anema, aud Brevet), 
A., i, 210. 

and borates, effect of, on plant 
growth (Warincton), A,i, 1274, 
estimation of, by the Honig-SpUz 
method (Rath), A., ii, 697. 
estimation of, volumetrically, in 
presence of phosphoric aeid 
(Kodthoff), A., ii, 38. 
Perborates (Menzei), A., ii, 756. 
constitution of (Le BlANcand Zell- 
MANN), A., ii, 416. 

Boron organic compounds : — 
phenyl and p-tolyl diffiyjrides 
(Krause), A., i, 1034. 

' BorosiUcatet, effect of boric oxide on the 
properties of, in glass (Dimbleby, 
Hodkin, Parkin, and Turner ; 
English and Turner), A., ii, 410, 

Boswellia wrroiff, oil from gum-oleo- 
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estimation of (PoNTio), A., ii, 
94. 
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W8aR4i:aldoximfl( Brady and Taufix* 
KOWSKi), T., 2439, 



1.1116 


INDEX OF SOBJECTS. 


I’CarbaaiUno-a-wbutyi^TTUolc-S- 
tftibozylie add, ethyl ester ( Borsch r 
and Thirlr), A., i, 1220. 
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ultra-violet arc spectrum of (Siueon), 
A., ii, 45, 709. _ 

Ron^en absorption coefficients of 
(Olson, Dersheu, and Storcii), 
A., ii, 365. 
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spacihc heat of, at high temperatures 
(Magntis}, a., ii, 374. 
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. from carbohj’drates, sorption of iodine 
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ii, 383 ; (Almquist and Beat), 
A., ii. 840. 
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l-Carboxyni^hthalanesalphoiiic acids, 
^taasium and sodium salts (Boyle 
and Schkdleb), T., 1644. 
pCarboxyphanylcarbamic acid, 7 -eh loro- 
propyl aster (Pierce and Adams), 
A., i, 484. 

Corbcayphanyletbylamina, /9-hydroxy- 
^-imydroiy* (Hinsheko), A., i, 463. 
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484. 

^-o-Carboxyphenylthiolpropioaic acid 
(Mayer aud Hokst), A., j, 845 . 
a-Carboxytrihydrophenylathana, r-8- 

aminu-«-hyaroxy-, and its hydro- 
chloride (Hiksbero), a., i, 656. 

and ^ 8-Carboxy’-a:I:l-t^^lllathyl• 
cyc/^^p^opana- 2 •prop^o^l^c acids, 1 -*- 
hydroxy-, and silver salt and lactone 
of the former (SiMONSEN and RauI. 
T., 557. 

Carbylamlnea {isonitrUes) (PAsSEEiNi), 
A.,i, 63, 764, 1013. 

Carcinoma, hydrogenrion concentration 
of blood in (Ohambebs ; Chambers 
and Klkinschmidt), A., i, 512. 
effect of calcium and potassium salts 
on the growth of (Wolf), A., i, 
879. 

Cornatibio acid, and its derivatives 
(Fargher and Probebt), A., i, 279. 
Camoiine, aud its salts and phenyl- 
carhamido- derivative (Smobo- 

DIKCEV), A., i, 693. 
destruction of, in muscle by a catalyst 
(Clifford), A., i, 168. 

Carnotite from the Congo (8choep and 
Kichet ; ScHOEp), A., ii, 870. 

Carob bean. See Bean, carob. 

Carob tree, sugar from manna of 
(Charaux), a., i, 427. . 

Carrageen {Ckondrus muci- 

laginous substance from (Hakwood), 
T., 2254. 

oxidation of carbohydrates from (Haas 
and Russell- Wells), A-, i, 16. 
Carrots, phosphatide and sterol from (v. 

Euler and Bernton), A., i, 498, 
Carvaorol, 5-chloro- (Wbeelek and 
GilEvS), A., i, 28. 

Carvacrylazo-a- and -/B naphtholi, 5'- 

cliloro- (Wheeler and Giles), A., i. 
28. 

Carvacrylaionaphtholsnlphonic acids, 
5'-chloro-, and .their sodium salts 
(Wheeler anil Giles), A., i, 28. 
4-Carvacrylasophenol, 5’^-cLloro- 

(W^HEELER aud Giles), A., i, 28. 
4-CarvacrylazoreBorcinoi, 5'-chloro- 
(Wheeleb and Giles), A., i, 28. 
4-Carvacryla*o»alicyllc acid, S'-chloro-, 
and its sodium salt (Wheelf.k and 
Giles), A., i, 28. 

■ Carvomenthoi, resolution of (Windaus, 

I Klanuardt, and Wei n hold), A., i, 

! 586. 

Carvomenthol-digitonin (Windaub and 
Weinhold), A-, i, 590. 

Carvone, and its oxime, absorption 
spectra of (Pubvtb), T., 2518. 
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CarvoBt, 4M»»«r8ioD of» into carTaend 
(Richtm), a., i. Wl- 
hydrosulphide, action of reasenw on 
(Chaumcib. Sjuth, and Paton), 
T.» 1050. 

CwTophylloM {r>WB8R»), A., i, 81 S. 
Cuaill, rotation and molecular weight 
of (35 atkow»ki)» A., i, 718. 
aolabiiUyof (Goes and Hknobt), A., 


effect of moisture on the eolability of 
(Fouassibb). a., i, 962. 
precipitation forms of (Lokbbsstbin), 

A., i, 617. ... , 

purification and precipitation oi 
(Nobtheop), a., i, 1030. 
sorption of amds by (v. Eulee and 
Bvcht), a., u, 296. , , , 

deamination of, by nilrons acid 
(Lewis and Updeokafi), A., i, 
963. . . . 

new aalphnr. containing amino-acia 
from (Muillkb), A., i. 963. 
digestion of, by pepsin (Seorooiucbv), 
A., i, 619. , 

tryptic digestion of (Frahkel and 
Gauia), a., i, 398. . 

Caielnatet, electrical conductivity ol 
(Plattneb), A;, i, 963. 

Cashew kernel eU (Patel, Supbobocgh, 
and Watson). A., i, 995. ^ 

CasUla iVifAoiiOttt. bitter principle trom 

(Bosman), T., 207. 

Gastalamarin. constitution and properties 
of(BosiiAN), T., 207. 

Castor oil, catalytic decomposition of 
(MailhxI, a., i, 88. 
catalytic hydrogenatwm of (Bbochei), 
A., h 7S0. , ^ , 

and its deiivativea, hydrogenation and 
dehydrogenation of (Beocbet), A., 
1.297. , , . 

fs twlee* from bacteria (Haoihaea), A., 
i, 1157. ^ , 

in blood (TSIJCHIHASHI), A., 1, 

1147 ; (V. MoBACiBVirtti), A., i, 
1251. , 

liver {Eoua and Dambovicianc), 
A., i, 405. 

influence of thorium*X on the action 
of (Maubeut, Jalovstbe, and 
Lbbat), a., i, 723. „ 

estimation of, in blood (Oket), A., u, 
512. , 

Catalysis (Komatsv, Nakamuba, and 
KhrataL a., i, 

and Nodzl'I, A., i, <82; (Dear), 
A., ii, 811, 812; (Sanyal and 
Dhaji), a., ii, 842. , 

and sUric hindrauce (Vavon and 
HuswN), A.,i,464 ; (Vatoji and 
Iyaeof), A., i, 998. 


Oat^ysU in homogeneous gss reactions 
(Kiss), A., ii, 287. 

with finely-divided nwtsls (Foresti ; 

Sandonnini), a., ii, 747. 
at solid surfaces (Ahmstbono and 
HiI/I>itch), a,, ii, 807, 551. 

heterogeneous(KRTJTTandvAN Duis), 

A., ii. 64. 

negatire (Taylor), A., u, 899. 
Catalysts, influence of, on equilibria 
(CLARBN8), A., ii. 144, 
for adsorption, orides as (Behtos), 
A., ii, 882, 388. 

for oxidation of ammonia (Inaba), 
A., ii, 631. 

heat-stable, in animal tiasaes (Clip, 
ford), a., i, 1147. - 

Catalytic dehydrogenation (ZsLikfiRi 
end Pavlov), A., i, 767 ;(Zelik8ki; 
ZxLiNBKi mid Dbleova), A,, i, 


907. 

hydrogenation (Conant and Clttse), 
A;,i, 10; (Lush), A.,ii. 477. 
of olefines (Vavon and Ririnkr), 
A., i, 891. 

of oxides (Pease and Tavlob), 
A., ii, SO. 

with nickel (Brochet), A., i, 102; 
(Brochet and Cobsobset), 
A., i, 105 ; (Boswell), A., ii, 
231. 

with nidcel salts (v. Beaus and 
Hahn), A., i, 102 ; (v. Brads), 
A., i, 108 ; {V. Braun, Petzold, 
and Seem ANN), A., i, 186 ; (v. 
Braun and Rittkh), A,, i, 141 ; 

( V. Braun. Blksbino, and Zobel), 
A., i, 1087 ; (v. Braun acd 
KoCIlENUfittFEB), A-, i, 1197. 
with plAtinttm (Willstatteb and 
Seitz), A., i. 771. 

with colloidal platinum (Lochtz 
and Bailet), A.,i,906, 
oxidation with charcoal 

SKI and Pavlov), A., h, 893. 
with copper and uranium ssite 
(Alot and VaioiquiB), A., n, 
552, 

with platinum black (Cusbano), 
A., i, 68A , . 

reactions, chemical dynamics 
(CflODKOWSRl), A., -n, »»»• 
meohaniam of (Cubbns), A. - 
S97 ; (SandoNNINI), A., 

pJmolioD of (SIsdsioot), t. 

«Wyof. SM Telocity- 

C.UphoreA 

Otobovi), a,, II. . . 123, 

Catsehin ^ 

1096. 
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ooDstitation of (Fuudkmbxbg 
ftod Cosv), A., i, 1219 ; (Bbttmk}, 
A., i, 1221. 

tetranrathyl ether chloride (Bevhm), 
A., i, 1221. 

Cateeh^i. etereoieofneric, and their 
dtfiTatiree {FREUDSKBKKa and 
Purrmaeb). a., i, 697. 

Cftteohol. See Pyrocatechol. 

Cat^ilUn, growth of (Abdkrhaldes), 
A., i, 630. 

Cathode, dropping mercury, electro- 
lysif with (HsyrotbkV), a., ii, 
119. 

rays. See Kays. 

Cate, caidura content of (Hkubbbu and 
A., i, 415. 

itodara^ essential oil from 
(SiMONSEK and Hav), A., i, 48. 

Celerjr-aeed oil, sesquiterpene alcohol 
from (Ruzicka and Stoll), A., i, 
1216. 

Cell or Celia, eleetrocfaemleal, with a 
fluorescent liquid (Geumbach), A., 
ii. 108. 

concentration, innon-aqueoussolYents 
(Sachanov and Grinbaitu}, A., 
ii, 286. 

aotimi of gelatin on (Audubrrt), 
A„ ii, 286. 

conductinty, calibration of (Eravs 
and Parker), A., ii, 7 ; (Parker), 
A., ii, 630. 

for non-aquews solutions (Mono an 
and LahmIrt), A., ii, 604. 
hydrogen-chlorine (Foerster, Nobis, 
and StOtzbr), A., ii, 211. 

Weatoo standard, behaviour of 
cadmium amalgam for (Schulze), 
A., ii, 607. 

Weston unsaturated, temperature co- 
efficients of(Vo8BURGR and Sppley), 
A., ii, 826. 

Coll or Celli, phyaiologieal, effect of 
salts on the diffusion of acids 
and alkalis into (Loeb), A., i, 
72. 

oxidation in (Wieland), A., i, 167. 
re^ration of (Ellinger aud Landb- 
BdROKR), A., i, 73; (Rona and 
Grasshbim), a., i, 423 ; (Rtffel), 
A., i, L0S5. 

Cell nueleua, aUtining of (Strudel 
rad OsATO), A., i, 266. 
action of sodium chloride on (GarcI A 
Banu4), a., i, 729. ^ 

Cellohioie, constitution of (Hintikka), 
A., i, 766. 

Cellowbiiaao, nature of (Bertrand and 
Benoist), a., i, 757. 

Cellilose, oons^ution of (Irvine), T., 
908. 


Cellulose, solnbilify of, in aqueous solu- 
tions of neutral salts (Williams) 
A., i, 805. 

viscosity af (Nakano), A., i, 16: 

(Woolwich), A., i, 999 , 
chemistry of (Hibbert and Hul) 
A., i, 184, 489. 

cecompositiou of, under pressure 
(Fischer, Schrader, and Treibs ; 
Fischer and Schrader), A., i, 185. 
action of acetyl bromide on (Zicc- 
MBlSTER), A., i, 806. 
action of hydrochloric acid on (Hirst 
and Morrison), T., 3228 ; (Sher- 
RARD and Froehlke), a., i, 900, 
affinity of naphthalene azo-dyta for 
(Voroshoov and Gribov), A., i, 
960. 

hydrolyns of, by oxalic acid (Heuser 
and Eisbnring), A., i, 657. 
lacterial ferroentaiion of (Neubkhg 
and Cohn), A., i, 1041, 
digestion of, by intestinal flora 
(Khouvine), a., i, 1042, 
copper compounds of (Thau be), A., i, 
186 ; (Hess and Messher), A., i, 
306. 

fluorohep1aracetylderivative(BRAUK8), 
A., i, 441. 

niagnesyl derivative of (Costa), A,, i, 
186. 

cotton, molecular structuM cf (Irvine 
and Hirst), T,, 518. 
swelling of (Collins ; Collins and 
Williams), A., i, 1085. 
white spruce, mannose from (Sher- 
RARDand Blanco), A., i, 441. 
filter. See Filler. 

estimation of, in flax waste (Budni- 
kov and SoLOTAREv), A., ii, 266. 
Cellulose esters, solrenta of (Mardles), 
A., i, 443. 

of higher fatty acids (Gault and 
Ehrmann), A., i, 757, 
aceUte (Knoevbkaobl and Ednio), 
A., i, 95, 

viscosity of solutions of (Mardles), 
T., 195L 

swelling of (Knokvenagel), A., i, 
757. 

swelling and partition of, in or^nic 
solvents (Knobvenackl, Hoo- 
REFE, and Mbrtens), A., i, 17 ; 
(Knoevenaoel and Volz), A., i, 
306. 

ultra-filters of (Frickb aid 
Elempt), a., ii, 762. 
nitrate (Bingham and Htden), A., i, 

94. 

nitrates (Eugblmass), A., i, 186. 
Aea:astearate(KABRERand Zega), A., 
i, 1182. 
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CellnlOM zftDthatea ( W olffxnstiin and | 
Oksbr), a., i, 541. 

a-, i3-, aod 7 -C«Uiitoi««, eatimatiOQ of, 

, volumetrically (Bkay and Anprews), 

A., ii, 441. 

Celtlum (Urbain; Urbain and Dau- 
villiek), a., ii, 171. 
spectrum of (pb Broqlib sod Cab- 
rera ; Dauvillixr), A., ii, 200. 
arc spectrum of (Bardkt), A., ii, 449. 
and hafnium (Hansen and Werner ; 
Coster and Hevesy), A,, ii, 426 ; 
(Urbain; Eikq), A., ii, 645; 
(Anon,; Brauneb), A., ii, 692. 
Cementation, metdlic (Weisr), A., ii, 
678. 

with boron (Parravano and Maz- 
ZETTi), A., ii, 243. 

Centaurea jacta, glucoside from {Bridel 
and Charaux), A., i, 50. 

Centanreidia (Bripel and Charaux), 

A., i, 51, 122, 936. 

Centanrein (Bridel and Charaux), A., 
i, 60, 936, 

Cephalin, brain, fatty acids of (Levenb 
and Rolf), A.,, i, 11. 

Ccratofiia siliqua. See Carob tree. 
Cereals, germination of seeds of (Loibl), 
A., i, 1270. 

kernlosans in (Colin and Beltal), 
A., i, 1274. 

Cerebrin, oonstitiition of (Oruto), A., i, 
936. 

Cerebroepinal flnld, arsenic in (Voeot* 
LIN, Smith, Dyer, and Thomp- 
son), A., i, 1040. 

after injection of salvarsan (Corn- 
wall and Myers), A., i, 1263. 
sugar content of (Ml Fuji), A., i, 
73. 

in children, constituents of (Brock), 
A., i, 1163. 

human, constituents of (Haurowitz), 
A., i, 978. 

detection of nrobUin in (Rodillon), 

A., ii, 100. 

estimation of sugars in (Mestrezat 
and Garreau), A., ii, 345. 

Gerimn, crystal structure of (Hull), A., 

> ii, 32. 

oxides, crystal structure of (Gold- 
BCHJiiPT and Thomas-sen), A., ii, 
644. 

Cerie perchlorate (Fighter and 
Jenny), A., ii, 323. 
hydroxide, sols of (Kruyt and van 
PER Made), A., ii, 421. 

Cerion organic eempous^ 
acetato-com pounds (Wsinland and 
Hznrichsen), a., i, 291. 

Cerium eaithe from monaiite sand 
(Prandtl and LftscH), A., ii, 863. 


CeroUo aeld, ceryl ester, from buq. 
flower seeds (Babbutbbr), A, j 
647, ' 

Cetraria islandica^ licheuin from (Kar. 

HER and Joos), A., i, 541. 

Cet^l alcohol, and its acetate, absorp. 
tirttt of, by the animal organism 
(Thomas and Flascrbntrager), a 
i, 1256. 

Charcoal, activity of (Ruff, Muon an, 
Hohlfeld, and Feiol), A., if 
411. 

adsorption oftiypsin by (Northrop) 
A., ii, 1033. 

sorption by (Shklpon ; Fheundlich 
and Wrbschneb), A., ii, 833. 
lecture experiment for showing tlie 
absorbent power of (v. AntropoIf) 
A., ii. 861, 

self-oxidation of, in alkalis (Mbyer. 

HOF and Weber), A., ii, 317, 
contact catalysis of oxidation b; 
(Doroschkvski and Pavlov), A, 
ii, 398. 

animal, adsorption of the producti of 
fermentation by (Abderhaldrn 
and Glaubach), A., i, 518; 
(Abderhalden ; Abderhalden 

and Stix; Abderhalden and 
Suzuki), A., i, 519. 
adsorption of uric acid by (Harpu- 
drr), A,, i, 389. 

animal and vegetalde, hydration of 
(Rakovsri), a., u, 383. 
sugar, adsorption ^ (Babtell and 
Miller), A., ii, 464. 
activated, action of hydrogen per- 
oxide with (Firth and Watson), 
T., 1750. 

Chayote. See Sechium 
Cheese, action of propionic bacteria in 
(Sherman and Shaw), A., i, 
1041. 

skim milk, nitrogen compounds of 
(WiKTEBSTEiN and Huppert), a., 
i, 1260. 

ChelaJbinei, constitution of (Kareer), 
A., i, 357. 

Chemical combination, laws of (Pgx- 
EDDu), A,, ii, 482i 

Chemio^ constitution, determination of, 
from the electron theory (Enk- 
LAAH), A.| ii, 811. 

and ab8orptionapectra(IzMAiii8Ki), 

A., i, 602; ii, 869, 621, 522, 
ill reUtion to aujesthetic action 
(Graf), A., i, 1265. 
and colour (KehRMANN and San- 
Doz), A., i, 166; (Moir), A., n, 
48, 108, 809, 

and crystal structure (Geahxakn), 

A., ii, 16. 
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Ohemietl cont^titution and roUtoiy 
ftower (PiCKAKD, Kknyok, and 
Huntek), T., 1 ; (KknvoK and 
McNlrOL), T., 14; ^Philmpb), 
T., 22, 44 ; (Hall), T., 32, U>5; 
{Pickard and Hunter), T., 434 ; 
(HirWTEK), T., 1671 ; {Betti), 
674. 

and aojiibiliry (Pbins), A., ii, J3l. 
and BpectiochamUtry (Lev and 
Manneckk), a., ii, 202. 
conatanta of diatomic gasea (Pabt- 
INOTON), A., ii, rt28. 
of diat»nnic moleculea (Cox), A., ii, 
632 

of the halogenafRENGLElN), A., ii. 
124. 

of sataration equations (Wert- 
heimbk), a., ii, 374. 
reactioDi, nievhaiiiani of (Rindler, 
Hubohard, Finndorf, Dehn, 
Giesb, and Kordinu), A., i, 
568. 

effect of Rdntgen rays on (Olson), 
A., ii, 4. 

, febrile (Quartaboli), A., ii, 560. 

♦ unimolecular, theory of (Rodebush), 
A., ii, 303. 

Telocity of. See Velocity, 
reactivity (Garrett and Lewis), A., 
u, 476. 

ind conjagation (Heilbron, Bar- 
nes, and Morton),!,, 2669. 

Chemistry, early Greek (Partington), 
A., ii, 751. 

in mediaeval Islam (Holutard), A., 
ii, 403. 

physical, applications of, in metal- 
largy (Hbsch), !., 280. 

Cherry laniel, detection of glucosides 
and emulain in leaves of (Rosentha ler 
and Seiler), A., i, 278. 

Chicks, distribution of nitrogen in 
(Roicenski), a., i, 627. 

Children, excretion of creatine in (Hard- 
ing and Gabbler), A., i, 169. 
sulphur in the skin of (Labordk), A., 
i. 168. 

Chinkolobwit»> from Katanga (Schoep), 
A,, ii, 870. 

Ghit^ (Karrer and Smirnov), A., i, 

122 . . 

Chloral, action of p-acetylaminophenol 
on (Hinsbsro), A., i, 920. 
action of, on glncoaans (Pictet and 
Rbicbel), a., i, 755. 
aldol condensation between phenols 
and (Pauly and Schanz), A., i, 
564. 

fusion, viscosity, and density of the 
syetem, dimethylethylcarbinol and 
(RfBEiiov), A., i, 537 


Chloral ydral>, fate of, in the orgRiusm 
(Akamatsu and Wasmdth). A 
1, H56. ^ ■’ 

estimation of (Rupp), A , ii, 34:. 

“Chloramme.” Ser lom«,.e.;^ulpho 
enJ<irsmtde, swiimn salt. 

Chlorates. St*e under Chlorine. 

Chlomo, atomic weight of (Molks and 
Clavrea), a., li, 149. 
from Baniln apatite, atomi- weight of 
(Dorenfeldt), a , ii, 629. 
absorption spectrum of (v. Halban 
ami Siedrntopf). A , ii, 48, 105. 
lino spectrum of (.Irvuns), A., ii, 274. 
spark spectrum of (CatalIn), A., ii’ 
105. 

photochemical reactions with (Wei- 
gert), a., ii, 813. 

photochemical interaction of hydrogen 
and (Chapman), T., 3062; (Wki- 
cert), a., ii, 3; (CoRHN and 
Tramm), a., ii, 205; (Coehn and 
Juno), A., ii, 206. 

disintegration of, in a magnetic effect 
(SCHTSCHUKAREV), A., ij, 235. 
active (Venkatahamaiah), A., ii 
149. 

activation of (Wendt, Lahdauer, and 
Ewing), A., ii, 22. 

liquid, as an ionising solvent (Men- 
NIK and McIntosh), A., ii, 210, 
solubilities of (Taylor and Hilde- 
brand), A., ii, 315. 
solubility of, in water (Arkadiev), 
A., ii, 405. 

in synthetic hydrochloric acid (Neu- 
mann), A., ii, 851. 

Chlorine Ttitmoxide, photochemical de- 
composition of(BowBN), T., 2328. 
thermal decomposition of (Hinshel- 
WOOD and Prichard), T., 2730. 
wionoiide and pfroiide, photo^emical 
decomposition of solutions of 
(Bowen), T., 1201. 

^(rfraoiide (Gomberg), A., ii, 285. 
Hydroehiorio acid, dipole length of 
molecules of (Frivold and Has- 
sel), a., ii, 283. 

preparation of, from sulphur dioxide 
and chlorine (Neumann au4 
WiLCZEWSKi), A., ii, 630. 
synthetic, chlorine in (Neumann), 
A., ii, 851. 

refractive index of (Elsiy and 
Lynn), A., ii, 349. 
infra-red absorption spectrum of 
(Spence and Holley), A., ii, 275. 
ultra-red absorption spectrum of 
(Colby, Meyer, and Bronk), 
A., u, 356. 

ionising potential of (Mackay), A., 
ii, 821. 
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HjdtoclUorie Mid, eleotrical con- 
ductility of aqueoui fiolutions of 
(PARtxll), A., ii, 723. 
physical proMnics of Aqneoas sola* 
tions ot (VHiVBKiaDa Kaiooro- 
POT), A., ii, 788; (Vrkvbki and 
Zavabicri ; Ykrtski, Zata- 
BicKi, audScHAfiLOv), A.,ii>739. 
activity of hvdr<^n-ion in hydr- 
ariob of (Lkwih, MeRRlHAN, and 
Moran), A., i, 435. 
ictiTliy coetticieot of, in salt sola* 
tioiia(HARN2Daiid BaUMBAfGH), 
A., li, 115. 

vapour pressure of mixtures of water 
and (Yannaxis), A., ii, 611. 
constant boiling niixture of water 
and (Foulk and Hoilisgs- 
WORTH), A., ii, 483. 
equilihrinm of gelatin and (de 
I tAGUlRRE), A., iU 139. 
compound of methyl ether and 
(Maass and Morrison), A., i, 
892. 

influence of, on the enolisiiig action 
of Grignard reagents (Bhagwat), 
T., 1803. 

Chlorides, diffnsion of, into gels 
(Stilis), a., ii, 743. 
detection of, in preaence of thio- 
cyanates (Spacu), a., ii, 34. 
estimation of, by Bang's method 
(Prioor), a., it, 504. 
estimation of, volumetricslly, in 
presence of protective collntils 
(Treadwell, Janktt, and Blu- 
MENTRAL), A., it, 579. 
estimation of, in blood (Oreenwald 
and Gross), A., li, 83. 

ChiotatM^ electrolytic preparation of 
(PAMriLov and Fedorova), A., 
ii, 629. 

reduction of, by arsenious acid 
(Kurina), A., ii, 804. 
physiological action of (Mater), 
A., i, 419. 

detection of (Pocr), A , ii, 177. 
detection of, in mixtures of halogen- 
ateg (Dimitrov), A., ii, 650. 
estimation of, eloctrometrically, 
with titanons sulphate (Hendrix* 
son), a., ii, 781. 

Fenhlorltt Mid, anhydrona (Vor- 
lander and Kaascht), A. , ii, 483. 
M a micro-chemical reagent (Coe- 
DiER), A., ii, 347, 

Perehloiitoa. alkali and alkaline- 
earth (Willard and Smith), A., 
ii, 289. 

cTyeUlIiRe (Vorlander and 
Kaascht), A., ii, 487. 


Chlorine:-- 

Hypoohlerdu Mid, soffon of, on 
bothyline (Hendebsok and 
Mair), T., 1155. 

estimation of, toIu metrically 
(Schleicher), A., H, 504. 
KypoohloritSS, astimation of (Kolt* 
hom), A., ii, 176. 
estimation of, fn milk and cream 
(RUPP). A., li, 177. 

ChlorltH (LRvi), a., ii, 421 ; (Leti 
and Cipollonr), Af, li, 492. 
sta'dlity of solutions of (Levi and 
Natta), A., li, 760. 
of cobaltaramines (Levi), A., ii, 707. 
reactions of, with hydraziue and 
hydroxy lamiue salts (Levi), A 
ii, 406. 

Chlorine detection and eittmation 
detection of (Dimitrov), A., ii, 649. 
detection of, in silver halides 
(Schmalfuss), a., ii, 248. 
estimation of, in benzaldehyde 
(Vdiqt), a., ii, 34. 
estimation of, in bleaching powder 
(Ocin). A., ii, 573. 
micto'estimation of, in blood (IvBRntN 
and SCHIERBECK ; IveR5Bn), a., 
ii. 176. 

estimation of, in organic compounds 
(Heslinga), a., ii, 782. 

Chlorites. See Under Chlorine. 

Chlorito*roek, from Derbyshire (Gar- 
nett), A., il, T77. ^ 

Chloroamine (Marckwald and Wille), 
A., ii, 658. 

Chloroamines, estimation of, in milk 
and cream (Rupp), A., ii, 177. 

a77o-i)^- Chloro^ide, and its hydro- 
chloride (SpEtek and Kraubs), A., i, 
1116. 

Chloroform, nltra-redabsorptionspectiTim 
of (Ellis), A., ii, 810. 
freezing point of ( Keyes, Tdwnshisd, 
and Young), A., ii, 876. 
and related compounds, sapposed 
colloidal character of (Bose), A., i, 
1264. 

effect of, on the oxidation and iodine 
absorption of OTganic acids (Rat), 
A,, i, 882. 

poisoning. See Poisoning. • 

a-Chloro-ketoEei, cyclic, tranaformatiors 
of (Favoksk! and Boshovsri), A., i, 

679. 

Chloropentamminaeobalt silts. See 
under Cobalt. 

ChlortphyU, effect of light and of 
manures on the formation of 
(Wlodek), a., i, 1160, 1161. 
theory of synthesis of (Maquenni), 
A., i, 1272. 
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CUoTophyll. acHon of preteisa tod^ on 
carbon dioxide (Biolss and Port- 
miM)» A. I i, 424. 

Chloroielenie aoid, preparation and 
properties of (Worslrt and Biter), 
T., 2870. 

CbloTOoU caused hj manganeee in green 
plants (RipfelX A., i, 1100. 

GUeraxipUto (Sfincer and MoujiTAiH), 
A., ii, 774. 

Cbocolate, milk, ealimation of milk in 
(Grosieelo), a., ii» 98. 

CQUdame said, 3‘chloro-7:13'diliy(Iroxy- 
( WiELOD, Hokold, and Pabctal 
Vila), A,, i, 1206. 

Aolalo aoid, stones of, in man (Morn er), 
A., i. 1261. 

fflulcalo Mid, 7:13-dibydroxy- (Wib* 
LAND, Honold, and Pascoal Vila), 
A., i, 1209. 

CkolMtarie type (Friebsl), A., ii, 
221 . 

Olioltsterel syntbeeia of, in the arganant 
(Thanhhauser and Schadkr), a., 
i, 729. 

acids formed by oxidation of 
# iWiNDAns, Bosexbach, and Rie- 
maen], a., i, 1204. 
degradation products of (Win daub 
. and HOceel), A., i, 922. 
physiological balance of (Thann- 
HAT7SRB}, A., i. 1037. 
in relation to bile acids (WiNUArs), 
A„ i, 922. 

in U^iod in delation to basal mcta- 
bolism (Epstein and Lande), A., 
1,924. 

in blood and in kidneys (Tierz), A., 
i. 417. 

eflfect of, on consumption of oxygen by 
lecithin (Lange and Lawaczick), 
A., i, 513. 

content of, in muscle (Emburn and 
Lawaozeck ; Lavi^aczegt), A., i, 
608. 

in muscles in beri-beri (Lawaczeck), 
A., i, 512. 

in tbs spleen (Marino), A., i, 414. 
exu^tion of, in nrine (Gbunke), A., 
i, 160. 

in pigeiQs witia beri-beri (Hotta), A., 
i, 782. 

chlorocarbonyl ester (WiELAt'n, 
Honolb, and Pascual Vila), A., 
i, 1207. ^ 

(siimation Of, (Caninade), A., ii, 

264. 

oalimation of microchemically (v. 
Szent-GvOrqti), a,, ii. 344. 

Cbolie acid, ethyl cidoroearbonyl cst, r, 
(Wlelandj Honolb, and Pascual 
Vila), A., i, 1206, 


Cbelio add, methyl ester, pbeuctidine* 
arethaneof(WiELAND, Hokold, and 
Pascual Vila), A,, i, 1207, 
Oholtoaeid, 3-chloro-7>hydroxy', methyl 
ester (Wieland, Honold, and Pas- 
cual Vila), A., i, 1208. 

ChoUna, effect of, on blood-sogar 
(Dresel and Zemmin), A., i, 1085. 
estimation of, in blood (Sharpe) A 
ii, 444. 

^-■iaoCliotoidanio add (Wieland, Hon- 
OLD, end Pascual Vila), A., i, 1206. 

ifr Cheloidaaie add and its denratires 
(Wieland), A.,i, 41. 

tsoObondsdendrine, eonstitutlon of 
(Faltis and Heczko), A., i, 368. 

Chondran, and its tetrabenzoate 
(Savialov), a., i, 618, 

Cbondrin, structure and properties of 
(Rakuzin and Braudo), A., i, 618. 
distinction between glutiu and 
(Rakuzin), A., ii, 667. 

Chondroitin tribenzoate, and its hydro- 
chloride (Sayialov), a., i, 618. 
hydrogen sulphate, preparation of 
(Rakuzen and Biuudo), A., i, 618. 

CbondroituumlpbuTu acid (Savialov), 
A., i, 618. 

Cbondrcdna, derivatives of (Sayialov), 
A., i, 618, 

Ch(mdru$ cri^ms. See Carrageen. 

Cbroman, 6-amino-, and its salts and 
dfiivatives (Wilson and Adams), A,, 
‘i, 329. 

uoChromRn, and thio-, and its deriv- 
atives (v. Braun, Zobel, and KDh.n), 
A., i, 1201. 

Chromanols, Ihio- (Arndt, Flemming, 
Schulz, and Lowknsorn), A., i, 826. 

Chromanone, tbio-, semiiuirbazone 

(KhOI.LPFEIEEXR and ScHULTZZ), A., 
i, 1114. 

Cbromauonci. tbio- (Arndt, FLUtMiNG, 
ScnoLZ, and Lowensohn), A., i, 826 ; 
(Kkot.lpfeiffee and Sohultze), A., 
i, 1113. 

Cbronu brown F.A. See Benzeneazo- 
pvrngallot, p-nitro-. 

Chromic Mid. See under Chromium, 

Chromium, arc spectrum of (( 'atalan ; 
dr Gramdnt), a., ii, 104 ; (C. C. 
and H, K. Kirss), A., ii, 199 ; 
(Oieseler), a., ii, 855. 
arc, flame, and spark spectra, of 
(Catalan), A., ii, 519. 
line spi'Ctrnm of (Sommkreild), A., 
ii, 355. 

anodic behaviour of (Sboroi and 
Cappon), a,, ii, 213. 
electrochemical behaviour of (Izuauy- 
BCREY and Obhotschbva), a., ii, 
829. 
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Chroming ionisation and resonance 
potentiaUi of (CatalIk), A., ii, 850. 

Chmninm alloys with iron electro* 
chemistry of (Tamhann andSonis), 
A.,ii, 825. 

Chmninm saltij magnetic snscwtibUity 
of (Cabbbka and PiitA db Bubixs), 
A., ii, 109. 

Chrominm hydroxide, coefficient of 
nn^etUation of (Vbii/), A., ii, 378. 
tnoxide, solnbility of, in nitric acid 
(Mumford andGiLBRBT), T., 471. 
Chromio salts, electrophoresis of 
(Setuoub-Jonks), a., ii, 289. 
enlphate, basic (WitUAusoN), A., 
ii, 424. 

Chromie aoid, constitution of solutions 
of (Aukbbacb), a., ii, 327. 
photochemical oxidation of quinine 
sulphate by, i a presence of 
Bulphnric acid (Forbes, Wood- 
house, and Dean), A., ii, 675. 

Chrominm organie compounds (Wein- 
LANDaud Hachenborc.), a., i, 445. 
with pyrucatechol (Weinland and 
Walter), A., i, 674. 

Chromie acid, esters (Wienbaus and 
Trribs). a,, i, 893. 
Chromithloeyanatoi (Scaqli a bi ni 
and Tartarini), A., i, 547, 1225. 

Chromium oitintation and separation:— 
eatiinatioD of (Kano), A., li, 699. 
estiuatioD of, in iron (Edeb and 
Edrr), a., ii, 92. 

estimation of, in presence of organic 
mattrr (Crasser), A., ii, 699 
separation of, from manganese (Ta- 
vebnk). a., ii, 43.5. 

OuromoisomerUm of stilbene com[>oun<1s 
(Cullinane). T.. 2053. 

Chromomalio acid (Barlot and Panai* 
TOPOL), A., i. 534. 

Chromofoopo, for tiieasnrement of hydr- 
<^t‘n-ion concentration (Gcillaumin), 
A., ii, 82. 

Chrcmoxalic acid, salts, dissociation of 
{Bohrowm and Turner), T., 2740, 

ChTysa^lthemux^ eiiitrarimfoHums innec' 
ticide principles of (Yauauoto), A., 
i, 1010, 

Chrysoidiso F, hydroferrocyanide (Cub- 
MtKO). T.. 2459. 

Chrysopbanie acid. See3-Methy]ant1ira- 
uitiiione, l:8*dihy<iroxy*. 

Chydfeuanthogeniii (Du Ys TER), A. ,1,1044. 

Chydonuthin (Dutster), A., i, 1044. 

CAptienaiiMur fxulsus, coiiatitnenta of 
the sords of (DuYin-KR), A., i, 1044. 

Chymeda. See Rentdii. 

Cicnta virota, essential oil from 
(ScHiMHRL A Co.], A., i, 49. 
toxins of (Svaor), A., 931 


CicutoEln (Svaor), A., 1, 936. 

CientoxiiiUi (Svaor), A., i, 936. 

uoCiUanic a^ (Wieland and Fuxel. 
man), a., i, 1206 . 

Oiloidanie a«id (Wixlabd and Sea* 

LICHTUNO), A., i, 41. 

Cinehomeronlo aold, eaters, methiodidea 
of (Kirfal and Reiter), A., i, 1225. 

Cinchonine ozonide (Seeklxs), A., i, 238. 

Cinohoninol, and its salts and derivatirea 
(SxEKLEs), A., i, 237. 

Cinnabar, arrangement of atoms in 
crystals of (Mauouin), A., ii, 493. 
photoelectric condactivity of (Guodbn 
and Pohl), A,, ii, 718. 
estimation of mercury in (Votocek 
and KaSpArxk), A., ii, 184. 

Cinnamaldehyde, o-chloro-, and its de- 
rivatives (ROSBNiiUND, Zetzsche, 
and Weilrr), A., i, 799. 
p-hydroxy-p and its semicarbazone 
(PAcr.y and Wabcher), A., i, 342. 
Cinnamaldehydssemloarbasohe, and its 
mctboiy- derivatives, photolropy of 
(Heilbbon, HuDMONpaud Huisu), I 
2273. 

Cinnamenylaerylie aoids, chlorides and 
piperides of (Staudinoer and Sch- 
neider), A., i, 362. 

Cinnamic acid, velocity of, reduction of 
(RiDEAL), A., ii, 746. 
catalytic hydrogeuatioa of, derivatives 
of (Vavon and Husson), A., i, 464. 

Cinnamic acid, m-amiuo*, acetyl deriv- 
ative, a>id tn-hydriiiy- preparation 
of (Ingold and Pigoott), T., 1501. 
brorao-, aud ctiloro-, and their esters, 
addiiiuu of bromine to (Sudborough 
and Williams). A., i, 337. 
j)-chloro-«-thiul- (Grndklman), A., i, 
605. 

Cinnamic acids, aud their salts, action 
"f suulight on {de Jong), A., i, 574. 

Cinnamoyl chlnride, o-chloro- (Eosen- 
MUND, ZxTZ-sCHK, and Weilek), A., 
i. 799. 

a-Cinnamoylacctone, i0-liydroxy' (Bzx- 
arv and Kohbnfeld), A., i, 38. 

0‘CiiiBainoylaiBinocinnsincnitrile (Ben- 
ary and HimENFEun), A., i, 38. 

/S-CinnamoylaminoerotCBonitrilc. and 
a'*bromo- (Benahy and Hu}iENF®tD), 
A., i, 88. 

CinnamoylanUidc, c-chloro- (Rosen- 
MUHD, ZETj^CHF., tud WeILIR), A., 

I i, 799. 

I «-Cinnamoyloinnamonitrllc, d-amiao- 
and ^-hydroxy- (Benahy and Hosen- 
feld), a., i, 38. 

a-(Himamoylcrotenonitrlle, 

(Benaky and Hosenfeld), A., b 
38. 
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CiimaimojldiiMtlijUuiiiotetraliydrQ- 
napht^ani bydrocbloridea (Gokz- 
Xlkz and Oampot), A., i, 209. 
Ci]ixiamoylj7’li7drox7plienylcarbamida. 
S«6 EIdod. 

CiiuiamoFlmathylgraiiatolina (Tanrst), 
A., i, 882. 

a-Ciiiiuuii]rlamiiiO'/3‘S:4Qi«tbylanedi- 
QXy^anylaorylio acid, methyl ester 
(tlABTMANN aad Eagi), a., i, 605. 
t^Cinnamyl'jp aretol, and its piienyl- 
carbamate (Claiszn), A., i, 1094. 
Ciunamylideneaoatio aoid, allyl ester, 
tind its bexsbromide and poiymerides 
(Blickb), a., i, 794. 
alloCianamjlldeneaoetio acid (v. 

Auwbks and Mdubb), A., ii, 707. 
Cinaamylideneoyasoaectic acid, and its 
amide (Curtis, Day, and Kimmins), 
T., 3138. 

^-Cinnamjlidene-a'kfttotetraliydro* 
naphthalene (Hbrzoo and KitEtDi.), 
A., i, 61. 

Cinoamylidenemalonlo acid, pyridine 
and quinoline salts (Staudinoer and 
ScitNEIGBR), A., i, 362. 
Cmnamylidenemalonyl chloride (Staud- 
INOlR and SoiiNElDER), A., 1, 362. 

2 Cinnamylidenemethyl'S-methyl* 
ohromone {Heilbrox, Barnes, and 
Morton), T., 2567. 
A'-Cumamyinorcodeme, and its salts 
(v. Braun and Lemke), A., i, 5. 
o-Cinnamylphenol (Claisen), A., i, 

. 1094. 

Citraconatodipentamminecobaltic cit ra< 
conate nitrate and nitrate (Duff), 
T„ 568, 570. 

Citral, derivatives of (Kish.vbr), A., i, 
385. 

Citratopentamminecobalt (Duff), T., 
569. 

Citratotripentamminecobaltic diltydr- 
ogen citrate (Duff), T., 571. 

Citric acid, formation of, by moulds 
(Butkewitsch), a., i, 519. 
equilibrium of sucrose, water, and 
(Kremann and Eitel), A., ii, 622. 
in green plants (Franzen and Hfi.* 
■wbrt), a., i, 620. 
in sweat (Leake), A., t, 1153. 
salts, eflfect of injection of (Gros.s), 
A., i, 733. 

calcium and atrontiura salts (Chat* 
terjee), a., i, 896. 
detection of (Jorissbn), A., ii, 267. 
estimation of, in nrine (McClure and 
Sauer), A., ii, 267. 

Clamp, Mohr pinch, screw modification 
of (Craig), A., ii, 648. 

Glaye, colloidal, flocculation of (Brad* 
FIELD), A., ii, 470. 


Clayi, Japanese acid (Okazawa), A., ii, 
693. 

oxydase reaction of (Kobayashi 
and Yamamoto), A., ii, 693. 
CloTer, red, effect of p itasaium salts on 
the potassium-nitrogen ratio of (Emer- 
son and Barton), A., i, 522. 
Clnpanodonio aoid, methyl ester (Brown 
and Beal), A., i, 648. 

Coagolation by electrolytes (Ivanitz* 
KAM aod Orlova), A., ii, 645. 
of colloids (Murphy and Mathews), 
A., ii, 17. 

of colloidal suspensions (Vosnes- 
SENSKi), A., ii, 619. 

Coal, formation of (Marcusson), A, i, 
353. 

chemical structure of (Schrauth), 
A., ii, 502. 

preparation of transparent sections of 
(J. Lomax pud J, R. Lomax), A., ii, 
616 . 

absorption of water by (Moop.e and 
Sinnatt), T., 275. 
humic subataneca from (Pikttre), A., 
ii, 692. 

bituniinous, constituents of (Pear* 
son), a., ii, 246. 

upper Silesian, pyiidine extract of 
(Hofmann and Damm), A., i, 429. 
Coal gas, slow oxidation of (Wheeler 
and Blair), A., i, 752. 

Coal tar, primary (ScniiTz), A., i, 195. 
low' temperature (Fischer), A., i, 
313; (ScHUTZ, Busch MANN, ami 
WrssF.BACH), A., i, 665. 

Cobalt atom, magneton number of 

(^^mith), a., it, 122. 

anodic behaviour of (Ssorgi and 
Caphon), a,, ii, 213. 

Cobalt bases {colKiUain7nines), solubility 
of (Ephraim), A., ii, 644. 
Aquopentamminecobaltic salL; 
(Duff), T,, 567, 570 ; (Ephraim), 
A., ii, 644. 

Bromopotttamminecobalti -salts 
(Kphratm), A,, ii, 644. 
Chloropentanunicecobalt chlorite 

(Levi), a., ii, 767. 
Cbloropentamminecobalti-salti 
(Kphraim), a., ii, 644, 
Diaquotetranuninecobalti-Btlts 
(Ephraim), A., ii, 644. 
DinitrotetraQuninecobaUi-salts # 
(Ephraim), A., ii, 644. 
Hexamminecobalt chlorite (Levi), 
A., ii, 767. 

Hexamnrinecobaltiehloride, catalylio 
decom[r 08 ition of (Schwarz and 

Kronig), a., H, 188. 

Hezamsii&eoobaltiflQosUicate (Ephr* 
Aiw)j A., ii, 644. 
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C9balt VaMi}— 

lodraentaiimiinaoo1)tlti-ehl«rat« I 

(STphkaih), a., ii, 944. 

{Bphbajm), a., U, 944. 
Xitrop«BtuuBiaM«balU't»Ui 
(Epbbaiu), a., u, 944. 

Cobalt oonpoonda, coinploa (Job), A-, 
ii, 1C8 ; (Dsn HAM and Psnntcoick), 
A., ii, f87. 

Cobalt aalta, daqaity of (Biuz and 
Birk), a., ii, 768. 

Cobalt chloride, solubility of, in water 
oon taiu iug hy d roc hhirio ac id 

(Foote), A., ii, 326. 
eqailibnoiu of ammoniain ohloride, 
water, and (Rivitt and Clbn- 
MNMSN), T., 1984. 

jS^Cobalt iodide (Birk and Biltz), 
A., ii, 866. 

Cobalt nitritos (Cvttiga), A,, ii, 497. 
triple (CuTTicA and pAOLETTi), A., 
ii, 76. 

higher oxide (Howell), T., 65. 
j>eroxide, decowiKiaition of sodium 
hypochlorite by (Howsu), A., ii, 
634. 

sulphate, precii'itation of solutions of, 
witli cadmium or zinc (Kubmann, 
Anoilbekgks, Bakalau, Roii- 
Rica, and Stoosr), a., ii, 366. 

Cobalt organio eomponndi (Dui’f), T., 
560. 

acetylide (Durand), A., i, 1170. 
pyridine and tribenzylamine sulphates 
(SpAcn and Eipan), A., i, 833. 

Cobalt MtunaHon:— 
estimation of, electrometrically 
(Muller and I.AUTBaBACH}, A., ii, 
92. 

estimation of, with dinitroso- resor- 
cinol, in nreftfiice of nickel (Orn- 
DOUFP and XicnoLs), A., ii, 584. 
estimation of, in steel (Fshbeki), A., 
ii, 699. 

Coea loaou, Java, alkaloids from (de 
Jong), A., i, 1221. 

eatimation 'of benzoylecj^nine, tropa- 
cocaine, and ecgoniue in (db Jong), 
A., ii, 798. 

d* and /-Coealne, differooce in activity 
of (Gottlieb), A., i, 1265. 

Cocoa, estimation of tlicobrbm'ue in 
(|j|ARTE), A., ii, 592. 

CoMnit oil, separation of octoic and 
decoic acids from (Walker), T., 
2837. 

CodoU^ and its isomerides, and detiv- 
atires (Speyer and Kkausaj, A., i, 
1115. 

koto-lMse and its derivatives from 
(Ksoll k Co.}, A , i, 940. 


Codeine, eSbct on tba digo^n of 
meat (Zunz and Dblcobdb)^ A., i, 
412. 

oaHmation of (Akkstt and Samohi), 
A., ii, 269. 

God-livor oil, atAiva oonstltna&t of (fx- 
KAHASHl'and Kawakami), a., j 
968. 

iniluoaoa of, on oalcinm and phos* 
phorufi motaboliim (SiOLLEMAh A. 
1, 1254. 

Corionterates, digestmn in (Bodaksky 
and Robe), A., i, 93fi. 

Ooksiioi presanra and tbs formation of 
submicrons (Travbb), A., il, 136. 

Caix lacryma, constitnents ol the komeli 
of (Hattori and KomatsuX A., i, 
427, 

Cbks, sulphur in (Fowbll), A., ii, 151, 

Collagen, hydrolysis of, hy trypsin 
(Tkumab and Setmour Jojiis), A., i, 
871. 

Collargol, action of saUs on (Oerasd 
NOV), A., i, 492, 616. 
influence of electrolytes on the co- 
agulation 0 ^ by aostic arid (Gkka- 
AIMOV), A., i, 6)7. 

CoUuUon meml^nos. See Membranes. 

Colloids, inflnenoa of, on electroljsu 
(liQAKYScHEV and Titov ; Izgaby- 
8CHEV), A., ii, 371 ; (IzoARtacuEV 
and Ponomokiva), JL, ii, 373, 
reversal of the charge on (Das A and 
Sen), a., ii, 391. 

crystallisation theory of (v. 'Wei- 
narn), a., ii, 646. 
transirion of, to ery&taUokls(BiRCDi(- 
SHAW), T., 91. 

kinetics of the solution of (Peskov), 
A., ii, 389. 

lyotropic action in the solutioa of 
(Peskov), A., ii, 225. 
separation of, from hqnids{MAEK and 
RozikBEs), A., ii, 470, 
ooagulation of (Murphy and 
Mathews), A., ii, 17. 
effect of light on (Peskov), A., ii, 
390. 

chemistry of (PAtLi aud Walteh), 
A., ii, 326 ; (Kautzky and 
Pauli), A., ii, 829. 
history of (V. AVbimarn), A., u, 
618. , 
action of trypsin on (Stiasky and 
Ackbrmank), a., ii, 301. 

emulsoid, hydrogen -ion coucrntration 
and properties of (Bogub), A. , i», »»• 
hydrophilic, sensitisation and pro- 
tective action of (Reititotter), 
A.,i. 893. , .. , 

imjisable, electrolytic dissociation 

(Gybmant), a., ii, 618. 
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C^lloiAi^ Tiscoritif of (pe Jono), 

Ajit ii, 1M» 

in j^ta i(SxBXC iiiid Ikajetio), A. , i, 
18, 

protective (GtrrBiEE and ZwstGLE), 
A.i ii, 60 ; (PsfiEov ; Peskov 
and Teetiakov), A., ii, 392 ; 
(OtriBiEB, Huber, and Eoeekt ; 
GuTBiBRand WDtkrich), A., ii, 
893; (Gotbibe, Loohbr, and 
KKBtniiX A., ii, 618 ; {Gutbier, 
Sauer, and Kroner), A., ii, 
619 ; (OuTBiBE and Rhiin), A., 
ii, 630. 

toproteina i[Loeb), A., ii, 801. 
in BoUa (Davis), A., i, 640. 
snipenioid, adsorption of uric acid by 
(HabWcbr), a., i, 389. 

Colloidal cUya See under Clays. 
gelB, ooiiBtitntioD of (Duclaux), A., 
ii, 184. 

mambranea See under Membranes, 
metala (Hatschbk and Thorne), A., 
ii, 391. 

crysial formatbn in (Kohlschut- 
tek and Stecx), A., ii, 183. 
complexes of (Izoabtschkv and 
TitoV; IzoARrfiCHEv), A., ii, 
871 ; (iBoAEYScBiv and Pono- 
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estimation of imn in (Kugelmass), 
A., ii, 92. 

sttspensionA coagulation of (Vosnes- 
SSNSKI), A., ii, 619. 

Coloplmmy, estimatioa of (Schulz and 
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CcloM, theory of the production of 
(Stieolitz), a., ii, 713. 
and (dmmicai constitution (Moih), 
A., ii, 48, 108, 809 ; (Kebrmann 
and Sanpoj), A., i, 158. 
of inoruanie compounds (Biltz), A., 
n, 809. 

in relation to ring closare (v, Braun 
and Seemash), A., i, 1242. 
calcnlation of, of monocyclic com* 
poun^ (Moir), T., 2792. 
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Colouring matter, Cj,Il„0„N,Cl„blae, 
from furfui aldehyde and dimethyl- 
aiiiiine (Paschke), A., i, 699. 

Ctiouriig matters, stability and mole- 
cuUr (Mmstitution of (Gillet), A,, 
i, 676. 
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difueion c^, into gels (Tkaubs and 
Srikata), a,, ii, 38S. 
adsorption o^ by stannic and titanic 
acids (Morlev and Wood), A., ii, 
425, 426. 
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with pyroealechol (Wbinlxnd and 
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etaiidards fot esUmatlmi ^ (Edgar) 
A.,ii, 667. 

eetimation of, |||b)ood-iemra (Harr 
and Meter), ii, 195, 
Cnatinnrla, influence of the positive 
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INDEX OF SUBJECTS. 


ii.ll3S 


Crotoni« widi, 7 >T<n- 

(*aoroT, and their deriratiTw (v. 
Auwsmi and WiBasBACH), A., 

296. 

CrotettffdtrUa, ipectroscopy of (v. 
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A., i, 611. 

BUzoniam lalti, interaction of, with 
cupric compounds (Contardi), A., i, 

Biazotuatioii, Witt’s method of (Klion) 
A., i, 890, 801 ; (Fuchs), A., i, 80i. 

2; B-Bibenzeneaio-l-benieneazoxy' 
rfliorciiiol (Bioiavi and Giasnim) 
A., i, 158. 

BibenzeneiQlphonylaoetone, ^t-p-chloru- 

(T ROGER and v. SbelEn), A i 
1128. 

2 : 3 -Bib 6 nienesiilphonylqulDoliiie 

(Trocher and Koppen-^sthop), A., 
i, 369. 

Bibeneenylozoaioxime, isomeride of 
(Paris]), A., ii, 1018. 
oS-Blbeaioieiulphinidobutaiie (v, Bratn 
and Lemkk), A., i, 4. 
ay-BibenaoicsiilpUiiidopropatte (v. 

Braun and Lkmke), A., i, 4. 
BibenKoyl-A^amiaophenylglyoxiine 
(Po.vzio and Avogadho), A,, i, 857. 
2 :SF- and did'-BlbenzoylarsenobesMiies 
(Lewis and Chektham), A., i, 408. 
BibeuEoylethane, (fi-/f-chloro- (Coxakt 
aud Lutz), A. , i, 686 
Dibenioylethylene, preparation of, and 
dt-p-chloro- (Conant aud Lutz), A., 
i, 685. 

l:4-Bi-6-beDtoyIetbylpiperuiiie, and its 
derivatives (Mannich and- L ajimeu- 
INO), A., i, 44. 

Bibenioylbydratinoteetaldehydephenyl ■ 

hydraxone (Busch, MOllbr, and 
Schwarz), A., i, 665. 

BibenioyUiydraiiitobeiisaldehyde*;^* 
bromepheiiylhydracoiie (Huscii, 

MBlleh, and Schwarz), A., i, 865. 

BibenioyUiydrRsiiiobenzaldebyde- 

pkenylhydraiond {Busch, MCller, 
and Schwarz), A., i, 865. 
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yW>ib«aioyI-i8-pli«yl-a*l»«iiylldaii«- 
tetrMia (Bvbcb, MOllsr, and 
SCHWAB2), A., i, 8d5, 
g. and j9-DilieiuOTlpli«iiylethyUdeae< 
tetnutaiif (Bfsch, Malles, and 
Schwarz)* A., i, 866. 
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2;6-DibenEoyl'ji^-Eyl®tt** Rod »-2 :5 - 
tetrachloio- (ns Diesbach, Pekbig, 
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DlboiuyUdaneacatylacatonacarbainide 
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Scholl, and Friepbl), A, i, 250. 
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wi'niuo. (Cokfry), A., i, 803. 
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ativea (Rabulkscu and Tanasescu), 
A.,i, 1197. 
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Schneider, Scbotz, and Strong), 
A., i, 469. , 
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{ScuoN BERG and Bleyrerg), A.,i,U8. 

Dibcnaylt<trahydrodi-2;6;2'’:6''tetia- 

mcUiylpyTidyl (Emmery, Varex- 
ZAMP, and Luuwig). A., i, 384. 
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and Reid), A., i, 933, . 

DibiB-dimethylaiiiiiiobenzhydryl- 
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A., i, 32. 

Di(e-bromQallyI)metbylene ether 

(Gi’Est), A., i. 892. 

Di-A^-butcnylbarbiturio acid, and its 
sodinm aalt (V. Bkadx and ScHiii- 
MACHER), A., i, 287. 
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(v. Braun and Schirmachbr), A., i, 
287. 

Di(n.btttoxymeUiyl)methylaiiiine (G. 11. 

and K RobinsON), T , 537. 
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Livv), A., i, 788. 
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bromide (V. Braun, Blessing, and 
ZoBEL), A., i, 1088. 
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A., i, 648. 
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A., i, 387. 
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Dlbntylcarbinol See Nonan.e-ol. 
Di^obutylhydrazuie, salts and dibenzoyl 
derivative (Taipalk), A., i, 648. 
l:4-Di-ft.btttyloxymethylpiperaalne (G. 

M. and R. Robinson), T., 537. 
Olisobntylaeniicaibazide (Taipale), A., 
i, 548. 
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(CuRTius), A., i, 850. 
Dicarbetbozyiwchondodendrine (Falxis 
and Heczko), A., i, 358. 
Di-3-carbethoxy-2:4 dimethylpyrryl- • 
methena hydrochloride (Fischer and 
Zerwecr), a., i, 365. 
Dicarbflthoxyhydrocbloroisochondodext- 
drine (FALTisand Heczko), A.,i, 358. 
BicarbethoxytyroBioe (Cloeita and 
Wunschb), a., i, 515. 
y9: 1 .Dicaiboxy-d-cj/^obexaneacrylie 
acid, a-bforiiO', anhydro-acid (Ingold, 
Spkley, atid Thhhpe), T., 870. 
5;l-Dicarboxy*i3*l-ej/c7i/lieianeacrylic 
anhydride (Ixoold, Seeley, and 
THuKrEi, T., 866. 

is<jDiohloralgluco8efl (Pictet and 
Heichkl), a,, i, 755. 
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A„ i, 800. 
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A., i, 1031. 

C-Dicryptopyrrylmethylamine (Fischer 
and Sen u BERT), A., i, 708. 

Dicta nuaine, and its salts (Thoms), A., 
i, 639. 

Dictanmolaotone (Thoms), A, i, 639. 
Didamus albus (white ditUoy), con- 
stituents of (TH"Ms), A-, i, 639. 
Dicyanimide, preparation of (Short), 
A., i, 646. 

DicyaniRe-v4, syntheris of (Palkin), 

A. i 591. 

Dicyanodiamide, electrolytic dissociation 
0t (KAMEYAMA), A., i, 24. 

alkyl derivatives of (Pellizzabi), A., 
i, 1001. , 

Dicyanodiamidine, alkyl derivatives of 

(Fellizzabi), a., i, 1001, 

Di{-87-dibromopropyl)methyl6ne ether 

(Guest), A, i, 892. 

Di-2;4-dini9thoxybeiizoylisopkitliaiie 

acid (PHiLipii, Seka* Fiodor, and 
Nemeczek), A., i, 577. 

Di-2:4-dijaethoxybenaoylterephthaUc 

acid (Philippi, Seka, FienoH, and 
Kemkczbk), a., i, 577. 
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arTthritolipiran, aad its sslls 
i&Ai>ULxsiU'U aud Tanasescu), A., i, 
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acid (Philippi, Seka, Fiai>o&, and 
Keuxczrk), a., h (77. 
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284. 
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368. 
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etfect of, rn calcium metabolism 
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Booeht and Trail), A., i, 166. 
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Howe), A., i, 269. 
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T., 2847. 
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A,, i 228. 
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KBAlUBRh 
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408. 
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ride with (Rat), T.. 140l 
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(Balrb and Kickblbok), T., 
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soy, Fuller, and Schcb), A., 
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phthaUmide (Cashmohe and 
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.u^ViOildt, Sfl'.diolloro-. kjtolysi" 
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Bietbylamiaoetbylaminobenzoie 
acid, ethyl ester, and its hydrochloride 
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OF Chemical Industry in Basle), 
A., i, 1091. 
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5’ T-Dietbylanunopropy 1*5 • wamyl- 
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paration of (Hamer), T., 255. 
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Digitonln, additive compounds of, with 
alcohols and phenols (WiNDAUS and 
Weinoold), a., i, 690. 
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1 : 3- DicycJohex jlcycIohexan*2'One 
(ScHRAUTH, Weoe, and Danner), 
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(Leuchs and Gladkorn), A., i, 
942. 

Dibydroeampbolytolaetone, attempt lo 
prepare (Bredt and Savkliberg), 
A., i, 1097. 

Dibydrooapaaiein (Nelson and Daw- 
son), A., i, 1109. 

Blbydiocodeine, and its hydrochloride 
(WiELAND and Koralek), a., i. 
1222. 

Dihydro-iio- and i|^-eodsinM, and tbfir 
derivatives (Speybe and Krai>s), A., 
i, 1115. . 

aS-Dibydroeupreylbutanei^- Braun sad 

Lrmkk), A., i, 7. 

ttJ-XHhydrocupreyl-Afl-lmtene (v. Brain 
and Lfmke), A., i, 8. 

Dibydrodiantbrtnyl, dtch loro- ( Bars lur 

and MAiTUBWfl), T., 2564. 
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BUiydW’O'^lMWl <Jan 8CH aod Fantl), 
A.,i,816. 

DUifdxoateretliolMiutliine dimeth iodide 
(&Ux and Michxl Polonovski), A., 
i, 936 , 

Dibydroeierineiiiethiiie dimethiodide 
(Max and Michkl Polonovski), a , 
i, 939. 

Diiiydrolinalpl cbromate (Wienhaus 
and Tkbibs}, A., S93. 

5: 6-l)ihjdro*l 1 ‘methyUa’Baplith* 
acridine, and itii aidta (y. Bkaun and 
WoLFFi, A., i, 144. 

5:6*Diliydror9-and-U-metl»yl-a*ttaphtli- 
aeridi&«-7-caTboz7Ue aoidi, and their 
salts (V, BftAtrK and Wolff), A., L 
144. 

AAWhydromuconic acid, ethyl and 
methyl esters (Farmer), T., 2541. 

Dibydronaphthacridina, and its hydro- 
chloride (Tethalin G. m. b. H.), A., 
i, 1133. 

6:6-Dihydroa-napbthacridme, and its 
salts (y. Braun and Wolff), A., i, 

148. 

6:6Dihydro*a-naphtliacridine,9-bromo-, 
and 6-chloro-, and their hydro- 
chlorides (v. Braun and Wolff), 
A., i, 144. 

5: 6‘])iliydro-a'napbthaeTldine*7' carb • 
oxylie acid, and its salts and ethyl 
ester (v. Braun and Wolff), A., i, 
143. 

5:6-Dlbydro* a-naphthaoridine- 7-carb- 
oxylie acid, 9-bromo-, and silyer salt 
and methyl eater, and 9-chloro- (v. 
Braun and WolBf), A., i, 144 . 

BlbydronajAtliaeridinecarbcxylio acids, 
and p-bromo- (Tetralin G. m. b. H ) 
A. , i, 11S3. 

A^-Dihydroaaphthalene, oxidation of (v. 
Braun and Zobel), A., j, 1203. 

Bibydronapbtbalencozcnide (Coffey), 
A., i, 696.^ 

Bibydropentindolc, and its derivatives 

, (Pkbkin and Plant), T., 3242. 

Bihydrophenanthrene derivatives, syn- 
thesis of (Kirchnkr), a., i, 913. 

BihydrcpbenanthTcnccarbcxylic acid 
(Kirchner), a., i, 013. 

5; lO-Dibydrophenaxine, l:3-<ituitro-, 

derivatives of (Cullinanb and 
James), A- , i, 606. 

Bihydropincnes (Naicetkin), A., i, 
811. 

Dihydrowoqttlnollnc, derivatives of 

(Society or Chemical Industry in 
Basle), A., i, 871 j (Hartmann and 
Kaqi), a., i, 604. 

Dibydroqninoxalinc, hydroxy-, and 

nitroaohydroxy- (Perkin and Riley), 

T., 2402. 


DihydroflninoEaUneacetic acid, hydr- 
oxy- (P rrkin and Riley), T., 24o5 
Dihydrostrcpbanthidin, and its brnzoite 
Heidelberg EE), A., i, 


5:6-Dihydro-l;2.tetramethyIens- 

a-naphthacridlne-T-carboxylic 

(y. Braun and Wolff) 
111 " 


acid 
A., i, , 


Dihydrothebainonesemicarbaione (Gul- 

LAND and Robinson), T., 1007. 
Di-imines, cyclic (v. Braun, Lemke 
and Nelkeni, A, i, 840. ’ 

8;6-Di-iiidoIyh'5«)xazole (Sanna), A., i, 


Di-3-lndolylphenyImethane, and its 
oxidation product (Majima and 
Kotake), a., i, 150. 

3:6-Di-indolylpyra*ole (Sanna), A., i, 
59. 

Bi-indolylpyrasolecarboiylamide (San- 
na), A., i, 68. 

S^S-D^indolylqninoxalines (Sanna), A., 

2:2-Di-indoyI. See 2:2-IndiI. 

a^-Di-3-indoyletbane, and its silver 
derivative and dioiime (Sanna). A 
i, 710. 

Di-3-lndoylmethanc, and its derivatives 

(Sanna), A., i, 58. 

Diketens, preparation of (Staudinger 
and Kbeis), A., i, 438. 

4:6*Diketo-2-o-and -iJ-anisylpyioUidme- 
l-p-pbenylarsinic acid (Johnson and 
Adams), A., i, 724. 
2:4-Diketo-5-b6nxyl*l-iDBthylbcza- 

hydropyrimidine (Mannich and 
Ganz), a., i, 20, 

ajS'Diketobutaldehyde, and its deriv- 
atives {Diel.s and Petersen), A., i, 


2:6*DiketO'4-tsofaRtylpiperidine‘6-earb- 
oxylamide, 3-cyano- (Curtis, Day, 
and Kim mins), T., 3135. 

4:5-Diketo-2-jP chlorophenylpyroUidine- 
l-j0-pbenylarsinic acid (Johnson and 
Adams), A., i, 725. 

a-Biketocholanic acid, dioxime, and its 
derivatives (Schenck), A., i, 678, 

Biketoeineole, and its derivatives (Cus- 
MANO), A., i, 690. 

2:5'Diketo-l :4-dt-y7-aiii8ylpiperaxine and 

<€/mnitro- (R everdin), A., i, 714. 

2:3 Dike todihydro-l;4-bcnitlilailna, and 
its derivatives (Zahn), A., i, 377. 

2 :2-DiketodihydrO‘a-napbthathiaiine, 
and its 2 anil (Zahn), A., i, 377. 

6:8-Diketo-6:9 dWthy^5:6:8:9-tetra• 
bydromalonalininm ethoxide, hydr- 
oxide, methoxide, and sulphonate 
(Usherwood and Whiteley), T,, 
1087. 
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8: 

phMiyldllydropyrr^*, ^cd its iottyl 
deritathre (BlsxnaYOKl and f Assiift), 
A., i. 84A 

8:4-l)ikeio- (-ethyltetrahydrotliiaiole, 
and itt i-hydrafoires (Wilson and 
BUftNs), T., 802. 

d- and r-BIkstMth^tiiiuolidtaeasetic 
acids (Kallknbsro), A., 247. 
aT^DIketohstaldsAydcdic^ylaectal, and 

its copfisr $alt(HXLr£RiCH and RirssK), 
A., 1* 801. 

AY-SikctO'^i'heXaldcbydedfaDcthyl- 
aeetal, and its copper derivatives 
(Hp.lperich and Russe), A., i, S02, 

' oy-DiketoliydrlndenSt crystallography 
of (PlcHETTO), A., i, 114. 
l:2-Diketoliydiii^ette, 6-nitro. (Ikoold 
and Piggott), T., 1488. 
S; 8-l>ik«to>5-metli7ldih7drO’l:4-benj- 
tUasiM, 7-chloro- (Zahn), A., i, 877. 
4:$-DUcetO'2-7nj7-m6thylenedioxypltciiyl. 
pyT^idine-l-pbeniylaninie acid 
(JoHNsos nud Adams), A., i, 725, 
2;S-DiketO‘8'methyl-8-twpE«pjl.l;3. 
bsnxoxatine, and its derivatives (Ma- 
MELi}, A., i, 62. 

2 :4-]>iketO' d-methyltctraliydToUiiazola, 
and its derivatives (Wilson and 
Bdbns), T., 801. 

and r-KkctometbyUhiasolidineaeetie 
acids (Kallekberg), A.,1, 248. 
5:6-Bikito>a‘aaphtlutendins (v. Buaijn 
and WoLPP), A., i. 143. 

Dikstonea action of ultra-violet light on 
( PoKTEE, Ramspebger, and Steel), 
A,, ii, 600, 

oA unsaturated, action of benzene and 
aluminium chloride on (Yo&lander 
and Feiedberg), A., i, 68S, 
a-Dikstones, syntheses of, by means of 
organo-rinc derivatiTrs (Blaise), 
A., i, 588, 

action of ammonium cyanide on 
(Dakin and Habimgton), A.,i, 688. 
0-DiketoiM, aliphatic, teUurium de- 
rivatives, bactericidal action of 
(Morgan, Cooekr, and Bortt), 
A.,i, 517. 

ethorymethylens derivatives, condens- 
ation of aroidines with (Mitter and 
Bardham), T.p 2179. 
a- and iS-DiketSfSM (Sanna), A., i, 57, 

59. 

y-Bikettnw of the indole group, synthesis 
of (Sanna), A., i, 710. 
l:2-I]^toiiei (Sch 6 nbero and Mal- 
CNOW), A., i, 115 ; (ScndNESRO and 
Bletbibro}, a., i, 116; (ScbOnbero 
and Killer), A., i, 828. 
o^-DiketonoBtieReid, anditsderivatives, I 
A., i, 178. I 


diS-rnksto-S-phsaylpyrrMillRB^i-fN- 
anisyl-d-arsinie told (Johkion And 
Adame), A., i, 72f, 

4:8-I)ik«t9-9-pk«fi7lpymUdiM.l-p. 

I phenylarsinie aold (Johnson and 
Adams), A., i, 724. 

I 4;5-Dikste-S pliBii7lpmeUdbe lin* 
tolyl-d-ar^e acid (Johnson and 
Adams), A., i, 726. 

2:4-Siketo-5-pk«n7lt«tTah7dMl^N3e, 
aud its dorivatires (Wilson atid 
Burns), T., 808. 

/9Y-Diksto S-phenylvaleris aeU, and its 
copptr salt and derivatives (Diels) 
A.vX 822, 826. 

2:5-Dikstopiperafiiie, dichlorcttoetyl de- 
rivative (Abderiialden and Klak- 
mann), a., i, 1025. 

2; 5-]>ikdtopip««iiiM-l jd-dlptOpiOElfl 
acid. Seer/Arf(^lntatny]piopioiticaQid. 

Diketotstra-allykycfokRtane (Staud- 
INGER, Schneider, Schotz, and 
Strong}, A., i, 449. 

DikstotstraprcpylcycfobiittBS (Staud- 
iNOEK, Schneider, Schotz, (md 
Strong), A., i, 469. 

DikstothiatoUdines, stereochemistry of 
(Kallenberg), a,, i, 247. 

DifflereiiTy-3:3'-(or 4'-)dietb7l-2:2^6;S'- 
ditkicnyls&s (Strinropf, Bielen- 
BEKG, and Aogestai>-Jin 8 Bn), Jl, i, 
126. 

Dimsreury 2drdi:6'-dithisn7l6iLe (Stein- 

KOrF, Bl ELENBERG, ud AUGESTAD- 
Jensen), A., i, 126. 

DiBierear7-S:4 8';4'-tetruiieth7l- 
8:2'':6:6''ditklen7l»e (Steinkopf, 
Biblenbero, and A uorstad- Jensen), 
A., i, 125. 

Dimethanolbcnxldins (Kondo aikI 
Lsrida), a., i, 147. 

DimetbinsdUiidtasi, stability of (In- 
cold and Piggott), T., 2745. 

Dimethoxyaeetlo acid, methyl ester 
(Helfbkioh and Russb), A., 4, 801. 

u>;4-DiBMtliOE7aest«qmnatiiis ( Pratt 
and Robihsok), T., 760. 

DifflcthsxjantkraMRCi (HAixand Per- 
kin), T., MS3. 

SiSDirasthoxybenialdsbyds, 5-bromo-, 
and 5>bromo-6-mtro- (Davies), T., 
1586. 

5-nitro- (Davies), T., 1588, 

3:4‘DiRistkox7ksK^doxlxiSi (Bradt 
and Dunn), T., 1799. 

3:3" Dimsthoxybensil (SchOnbcrg and 
Malcbow), a., i, 116. 

2:2'- and Si^-l^etiloxybsnsilU acid 
(SchOnbero and Keller), A., i, 
928 

2:8-DiBetbox7beaBMe acid, l-bydrozy- 
(Pacsu), a., i,^40. 
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8J'-!H««(ko«Flmuoi&(8cadNBr&a and 
Mai^how), Lt i, U$. 

(Conant 

and Lutz), A.» i, 686. 

4;6’PiF n*tiiMyWioyli«i»lu]uaii 
a«id (PaiLim, Sska, Fi^oo^, 
Nbmbczbk), a., i, 677. 

ftS^Si'F'MtiMxyUuujlterepfcthalip 
a«id« (Paiuppi, Sbka, Fiodor, and 
Nimiozbk), a., i, 677. 

4:6*]>1 ('^nt^axfbtuovLm-zyleiu , 
dt-2'- hydroxy- (dr D(i»BAca, Fkil- 
r!o, Bkiuchart, and Stuxbbl) A 
i. 806. 

S:3‘IHja«thoxy«iiuiami0 atid (Perkin 
and StOym), T., 3174. 

A3'-Bim»Uozy4Utliylf«l9hoa» {Casu- 
uorb), T., 1743. 

5 d-DlnuUutxy-y-disiethylaniiiopropyl 

hfBNOEi ana ita hydrochloride 
(Mannich and Lammering), A., !, 
45. 

6 rO-Dimethozy • 1 :8dii]iethylaracil 
(Biltz and Paetzoad)» A., i, 1233. 

8:^l>imathozy • 1 fl-dimetiiylwthylliim 
ferrichtoridfl (Pratt and Robinson), 
T.. 743. 

8:4-Dlniathax]r-6-atfcozyphaByl-^-3^4'- 
dimethoxyphexylathyl ketone (Freu- 
DBMBBRQ and Cohn), A., i, 1220. 

2;4'I>imatli*x7-6-atliaxyphenyI-d^4'' 
dimethoxyatyryl ketone (Freudrn- 
BERG and Cohn), A., i, 1220. 

Bi-o-xietkozykaxaplienylethaBe (Gom- 
BKRO and Nishida), A., i, 213. 

8:8-l}imetkaxj-8-keto-8:8'dihydro- 1 ;4. 
beautkiaxiM, and 7-cIiloro- (Zaun), 
A., i, 376. 

5 ;8-])imathoxy-8-ketO'S :S-dihydro- 
a-naphthatkinaiae (Zahn), A., i, 
376. 

Dio- and p-metkoxyptethylbenayl- 
aauaas, and Uuix aalu and nitroiso- 
deriyativea (v. fouuN, Zobel, Nel* 
KIN, and Blkwino), A., i, 372. 

Din^xyittatkylaaadioxyphaayl qnin- 
olist, and ita aetnicarh^ne (Prait 
and Robinson), T., 761. 

2:4-Diniethoxynieotinoni^ft, 6 diloro 
(SCHEOETEB and Seidler), a., i, 
1124. 

dy-Dimalhozy-R^-oxidohexane (Berg. 
MANN and klSKELBY), A., i, 1064. 

3:4'-]>iiiietkoxy-2>phdaylbiaiopyryliam 

salfca, and 7-hydroxy- (Pratt and 
Robinson), T., 751, 

6 ^?-DiBiethAxy‘i ■ phAnyl-8 :4-4ihydrotao- 
4iiinoliae-8-iarkoxylM aaU, methyl 
eater, and it-* salU and duriyatives 
(Society of Chemical Industry in 
Basle), A., i, 871 ; (Hartmann and 
Kaoi), a., i, 604. 


4;6•DimetboxypheByl•J8*3':4^di. 
methwyphanylethyl katone, 2-hy»lr. 
oxy. (Freodenbebq and Cohn) A., 
i. 1220. h 

3;4-Diinithoxyplieayl-j3-dimethyliuBiEo- 

ethyl ketone, and its salts (Mannicu 
and Lammekjno), A., i, 44. 

6':6'’Diiiiethoxyphenyl-il'nieeoiiine 

(Bistrzycki and Krauer), A i. 

1211. ' ’ ’ 

^-3:4-Diznetlioxyphettylpropion)4 acid, 
a-amino-; beuzoyl derivatiye, meihyl 
eater (Society or Chemical In- 
dustry IN Basle), A., i, 371. 

4:5-DunflthoxyphthaU>n-2-anilie acid 
(Kuroda and Perkin), X., 2104. 

4:6-Duiathoxnlithalonio acid, deriv- 
atives of (Kuroda and Perkin), T 
2094. ’ 

3:3^-Dii!iethazyitilbene, 4:4'-dihydroxy- 
{ Pauly and Schanz), A., i, 664. 

Di-p-methoxyityryl ketone mercuric 
chloride (VdRLANDEH and Kich WALD), 
A., i, 684. 

Dimetlioxy-2-Btyryl-3methylcliromonei, 

and their salts (Heilbbo.n, Barnes, 
and JioKTON), T., 2566. 

4:6-DiinetlLOxy-o-tolaaldeliyde^ uid their 
deriyetivea (Kuroda and Perkin) 
T., 2110. 

^•4:5-DiBwtkex7-0‘tolyliieryUo acid 
(Kuroda- and Perkin), T., 2110. 
d^d-Dintethozy-o-toIylglyoxylio acid, 
derivatives of (Kuroda and Perkin), 
T., 2094. 

4:5-Biaathoxy-o-tolyUdeneaniUa« and 
its hydrochloride (Kuroda and Per- 
kin), T.. 2109. 

6:6Dijnethoxy 4-yiiiyl 2;8:4:4a-tetra- 
hydrophenenUurene, 2:3-diliydrozy- 
(Spsyer, Selio, and Heil), A., i, 
128. 

Dimethyl ether. See Matliyl ether, 
suliihate, action of, on salicylic acid, 
methyl salicylate, and o-niethoxy- 
benzoic acid (Sihon and FrIire- 
JAC^UE), A., i, 1098. 
sulphide, audsulphoxid'*, oa'-didiloro- 
(Mann and Pope), T., 1173. 
jt)«}a<Mul)>]iide (Riding aad Thomas), 
T., 8277. 

jS^-DimethyUcrylamide (v. Auwbrs, 
IIeissnbr, Seydel, and Wissedach), 
A., i, 748. 

aS'DimethyUerylie acid, ethyl ester 
preparation of (Higginuoxham and 
Lapworth), T., 1330. 

iSS-^etkyLaerylio acid, hydrogenation 
of (Conant and Cutter), A., i, 10. 

^3-!Dimethylaerylie acid, a-cyano-, 
ethyl ester, preparation and condens- 
ations of (Birch and Kon), T., 2447. 
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BUnethylacrylio acidB, T-oxalyl deriv* 
ativM of (Higginbotham aud Lap- 
worth), T., 1326. 

^^'-Bimetbylaidipio aaida, and their 
deriTativea (Falti^ and Wagnhb), 
A., i, 1209. 

Bimathjlallylcarbliiol, and its acetate 
and allyl ether (Coffiy), A., i, 
175. 

o-(a:7-I>imeth7lallyl)-p-ere»ol {Clai8- 
hn), a., i, 1094. 

4:4'-BiiQeth7laIl7lformaivl (Walker), 
T., 2777. 

Dimethylamine, hydrogen oxalate of 
{<'liffori> and Faroher), A., i, 637. 

5*l)iinathylami]ioaeetyL2:4-dim8thyl- 
S-ethylpyrrole hydrochloride {Fischer 
and Schubert), A., i, 708. ? 

5- Dime thylamiiioacetyl- S :4- dimethyl- 
pyrrole (Fischer, Weiss, and Schu- 
bert), A., i, 703. 

4- Dimethylaminoacetyl-2;S;6‘tri- 

methylpyrrole, and its hydrochloride 
(Fischkh and Zerweck), A., i, 
365. 

2*BimBthylaininoaorido&e (Tuttle), A., 
i, 1011. 

p-DimathylaminoatobenBene, hydro- 
chlorides of (Vorlander and WOL- 
FEBT8), A., i, 716. 

hydroferrocyanide (Gumming j, T,, 
2456. 

p-Dimethylaminobensaldehyde, 3-broiao- 
(BRADYSiid Truszkowski), T., 2438. 

p'Simethylaminobenxaldoxunei, 3- 
hromo-, and 3-nitro-, and their deriv- 
ativea (Brady and Truszkowshi), 
T., 2434. 

Dimethylaminebenzenyluiudine, salts 
of (Pyman), T., SSh. 
BimetbylamiiiobenieBylmethylimidine, 
salte of (Pyman), T., 3372. 

f-Dimethylanuiiobensoie aeid, S-hromo- 
and its nitrile (Brady and Trusz- 
KOWSKI), T., 2439. 

5- jo-DniiethylaminobensyUdene 8- 
eamphylrhodaiiiiift (Gendelman), A., 
i. 606. 

p-Dimetbylammobeniyliddiieearbamide, 
and its salts (Barrenschebk), A., i 
1138. 

j^-Dimethylaminobenzylidenemethyl- 

carbamide nitrate (Barrrnscheen), 
A. i, USB. 

j^BimethylamittobeiiKyUdeiiepieoliDe 
(SCHEIBE, Pflock, Scboll, and 
Frieda), A., i, 251. 

7 -DimethylamiBobtitaaa, a-amino<, and 
its derivatives (Bruylant^), A, i, 
763. 

3*Dimcthylamino*AA butene (v. Braun 
and Lemke), A., i, 7. 


^.Blmethylamino-n-a-hatylajnhee. See 
T-Diraethylaminobutane, «-amiiio-< 
/B-DimethylaminobutyronitrUi (Bruy- 

1.ANTSJ, A., i, 763, 

T-Dimethylamlno-iB-earboET-n-btttyric 

acid, and its methiodide (Uannich 
and Oanz), A:, i, 21. 
^-DimethylK^oeetyl aleohi^, and its 
salts (V, Braun and SohirmachehI 
A., i, 1186. 

y-Dimethylamino-iSB'diearboxy-tc* 
butyric aold (Mannich and Ganz) 
A., i, 21. • 

d'-Dimethylaminodipheiiyl, i-hromo-, 
and 4-bromo-2-nitro- (GarcU BaniJs 
and Medrano), A., i, 202. 
Dimetbylaminodiphenyiamineearb- 
ozylio aeldi, and iheir uitro-deriv- 
atives (Tuttle), A., i, 1011. 

2- Dimethylamino-l-ethoxytetrahydro- 

naphthalene, and its salts (v, Braun 
Braundsdorf, and Kirscubaum)' 
A., 4 105. 


a Dimethylamlnoheptoie aoid, ethyl 
ester, and its methiodide (v, Braun 
and Sobirmachbr), A., i, 1050. 
^•Dimethylaminoheptyl alcohol, and its 
derivifiTes (v. Braun and Schir. 
machsr), a., i, 1060. 


2 Dimethyla]nino-Ai:i'-d2cjic2ohezonyl. 
and its pierate {v. Braun and Ritter), 
A., i, 142. 


«-DimethyIaminocj/c/ohexylacetio acid, 
ethyl ester, and its salts (v. Braun 
and Kaiser), A., i, 1187, 
^-Dimethylaminoc^obozylothyl alco- 
hols, and their salts and derivatives 
(V. Braun and Kaiser), A-, i, 1187. 
4^-l)hDethylamino-2-bydzozydiBtyryl 

ketone, effect of substituliou on the 
reactivity of (Heilbron and Whit- 
worth), T, 238. 


a-Dimethylamino-/3-hydrozy-n-heptane, 
and its derivatives (v. Braun and 
Schirmacher), a., i, 1050. 
ac-2- Dimethylamino-l -hydroxy hydrin- 
dene, and its salts (v. Brapn, 
Bkaunsdorf, and Kirschbaum], A., 
i, 107. 


Dimethylanino-a-hydroxypropioni c 
acid, and iis hydrochloride (Mankich 
and Bauroth), A„ i, 22. - 
2-BimeUiylammo- 1 -hydroxy tetrahydro- 
naphthalene, salts of (v. Braun, 
Braunsdorf, and Kirschbaum), A., 
i, 106. 

Bimothylamino-l- and 2-hydroxytetra- 
hydronajAthalenes (GonzIlez and 
Campoy), a., i, 209. 
j^-Dimethylamino-p'-methozyasobeni* 
one, hydrochlorides of (Vorlandbr 
and WoLFiRTs), A., i, 717. 
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4^-DiBUtliFUiQlD(»n«thox7'2'h7drox7' 
diitfTFlltvtonM (UsiLBXONandWuiT' 
WOttTH), T , 243.. 

Dim«tii 7 ludaom«th 7 l uobutyl ether 
(G. aL end B. Robinson), T., 536. 
Bim»th 7 Uiiilnometli 7 lall 7 lmaloiiio ncid, 
sud ib chloropiatiuate (Mannich aud 
GaUx), a., if 20. 

p. 91 ]jietih 7 Utaiiiiom«th 7 lbftiiMio acid, 
benzyl eater, hydrochloride (Horr- 
manK'La IUwhb k Co.), A., i, 925, 
Dimeth7laminoinetli7leth7lmaloBio 
acid (Mannicb and Oanz), A,, i, 
20 . 

Dimethylainiiioinethyltartronie acid 

(Mannich and Raurotu), A., i, 

22 . 

a'Dimethylaminopalmitia acid, ethyl 
ester, and its methio<lide (y. Beaux 
and ScuisHAOBEE), A., i, 1186. 
^•Dimatb 7 lami]io-S-ph«iiox 7 l>nt 7 l alco- 
bol, and iU methiodide (v. Beaux 
andM&Nca), A., 1187. 
a.Dlmeth7lamuio>>-plienox7bnt7Tio 
acid, ethyl ester (v. Braun and 
MOkch), a., i, 1187. 
DimetbylaioinophenyUeetoiiitrila, and 
its salts (v. Braun and Blessing), 
A,,i, 1231. 

^.Dimathylamlno-S-pheDTl'N-batyl 
aleohoh and its salts (V. Braun and 
Osterroth), a., i, 1187, 
a]}iiDeth7lamiao>7'Phen7l'R>biit7rio 
acid, ethyl eater, and its salts (v. 
Braun and Ostibroth), A., i, 1186. 
4 BimetbylaminO' 1 phenyl S:3-di‘ 
metbyl-fi pyratolono (Farbwbbke 
voRM. Mbistxr, Lucius, & Bruning), 
A., i, 858. 

^-pBimetbylaminophenylethylainine, 

and its salts (v. Braun and Bless- 
ing), A., i, mi., 
a-Dimetbylai^o-a-phenylflTopionie 
acid (Mannich and Ganz), A., i, 
21 . 

3-Dimetb7lamlno*a-8-plien7l^iiinol7l- 
ethanol, and its dihydrochioride 
(Society of (?hb)iical Industry in 
Basle], A., i, 148. 

jS-Dimathylaminopropionitrile (Man* 
NicH and Ganz), A., i, 22. 
4'Diin«th7laiBiao-8st7r7lbenio- 
pyryliaiti salts and metallic complexes 
(Buck and Hxilbron), T., 1395. 

2- p-Di]netb 7 laininoit 7 T 7 lbeiixotbiaiole 
methiodlde (Smith), T., 2292. 

3- p- DimethylaminottyTyl-ii : S-dimethrl- 
indolenine methiodide (Smith), T., 
2294. 

2-y<D^th7laailn<»t7r7l-4:5-dipben7l- 
tblaiolf methiodide (Smitb), T,, 
2292. 


2';>-Dlmeth7laminoat7r7l-6-meth^- 
benzbiithiaiole methiodide (Edge), 
T., 2?}32. 

2-p-Biinethy laminoaty ryl- S-metbyl- 
benziminazole methiodide (Smith), 
T.. 2294. 


4^-DiaietbylaiDino-2-Btyryl-3*metbyl» 
chromone (Heildrox, Barnes, and 
Morton), T„ 2667. 

2 p-Dimethylaminostyryl d-methyl- 
tbiazoie methiodide (Smith), T., 2291. 

2 p-Dimetby laminostyrylnaphtha* 
thiazole methiodides (Smith ), T. , 
2294, 


2 -p-DimethylaminoBtyryM-phenyl- 6- 
methyltbUzole methiodide (Smith), 
T., 2292. 

2-p Bimethylaniinoatyrylthiazole meth- 
iodide (Smith). T. 2291. 
p-Dimethylaminothiobenzanilidothio- 
carbonio acid, phenyl ester (Bivier 
and Schalch), A., i, 793. 
4-Dimetbylamino- 1 ■p-tolyl-2:3-di- 
metbyl-6-pyrazolone (Farbwerkk 
voRM. Meister, Lucius, k BbCning), 
A., i, 858. 

4:4''I>unethylajninDtriphenylmethaue, 

2'':4"-rfi'nitro- (UowNEyaud Ixiwv), 
A , i, 579. 

Bimethylamiuoiiretliano-p-benzoic acid, 
ethyl- ester, and its hydrochloride 
(Society of Chemical Industry in 
Basle), A,, i, 925. 

p-Bimethylaminoyinylbenzene, and its 
salts (v. Braun and Blessing), A., 
i, 1231. 

Dimethylammonmni dimercuri bromide 
i (Hann), A„ i, 901. 
2:5-DimetliyM-n-aniylpyrrole (Karrer 
and Smirnov), A., i, 122. 
Bimetbylaniline, 3:4-dinitro-, action of 
ammonia and amines (van Rom* 
burgh), a., i, 917. 
l;2-Bimetiiylanthraquinone, 4 -hydroxy , 
synthesis ol (FAiRBOURNxand Gaunt- 
LETT), T,, 1137. 

Bimethylazodlcarbothioamide (Arndt, 
Milde, and Eckert), A., i, 1079. 
2:d-BimethylbensaIdehyde,3:5-dibromo- 
4 ■ hyd roxy-, and its derivatives 

(Lindemann), a., i, 688, 
4:6-BiinethyIbenialdebyde, 2-hydrozy-, 
and its phenyihydrarone (Lindb- 
mann), a., i, 687. 

Bimethylbenzhydrylamine, and its 
methiodide (Sommelet), A., i, 202. 
2:5 Bimstbylbenzoxazole, 6-hydroxy-, 
(Henricm, Suntheimer, and Stein- 
mann), a., i, 145. 
4:5-BimathyIbanzoylbenzoie acid, 
o-2-hydniiy* (Fairbourne and 
GAUNTLBrr), T., 1138, 
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Oimatiiyl-l : 8 : 3-t»aitrUiQl«- l'Oxld«t, 

1- uitiKH ^Brabt Aud Day), T., 2232. 

8 : 6 ' 9 imetliyllM&i 7 llleae bromide, 

chlo^o bromide, and chloride, 8:5-di- 
bromo'l'hydrozy*, and their deriv- 
atives (Ltndbmann), a., i, 688 . 

(Mv'-Dimathylbiaret, a^wumo- and 
«w'-di-nitro$o- (Biltz and Jsltsch), 
A., i, 1075. 

dy-lUina^lbatadieiu, reactions of 
derivatiTes of (Claisbn, Kkxmers, 
Roth, and Tixrzx), A., i, 1050. 

^^-Dimethylbatanf, a^bromo. (Favop.- 
SKI and Sakaha), A., 1, 431. 

l.‘S-Dinieth 7 lcyc 7 obTitane- 2 : 8 ;d: 4 <tetra- 
carboxylonitrile (Dixus, Oartkeb, 
and Kaack). A., i, 25. 

dx-Dimethyl-A^-batenylaniline, and its 
benzoyl derivative (Claisi.v, 
Krzuebs, Both, aud Tietze), A., i, 
1062. 

/Sy-Dimetbyl'A^-bntanylbeEzene, and 
its hydrobromide (CLAiaxtr, Kkruers, 
Roth, and Tietze), A,, i, 1062. 

d^-Bimtthylbntyl alcohol, acetate and 
jibenylurethaue (Favohsei and 
Sakaba), a., i, 431. 

d 7 >l>imeth]^biitylbaniene (Claisen, 
Kremers, Roth, and Tietze), A., i, 
1052. 

/3y.Diinethyl-AiS>bntyleiie, o-bromo-, and 
its derivatives (Claisxn, Ekxurrs, 
Roth, and Tietze), A., i, 1051. 

£:6>Dimethyl‘4 earbaiddomethyl-l:4‘ 
dihydTopyridisa-8:5*dioarbozylo* 
nitrile (Benabv and Lowekthal), 
A., i, 54. 

d-Dimethylearbamldothiolsaocittlc acid 
(Kali^enbebo), A., i 218. 

lil^Dimethylearboeyanioe iodide, pre- 
paration of (Hauer), T., ^54. 

1 : t-Simethyl’d-ehloTomethylbeniene 
(Blanc), A., i, 549. 

1; S-Dhnethyl-diS'dmbloroaethyl- 
bentene (Blanc), A., i, 549. 

Bimetbyliiehlorome thylearbiayl 
carbamate (Yoder), A., i, 309. 

Biaiethyl/r?ehlol*omsthylearbiByl 
carbamate and carbanilate (Yoder), 
A., i, 309. 

2 j 6 -ltoethyI- 4 -ebloTomethyM :4-dl- 
hyiropyzidine-l:5 dloarboxylonitrile 

(Benabt and Lowenthal), A., i, 
54. 

l:2*DiiBethylehroaone, oxime of, and 
its Bolnhonic acid derivative (Beck- 
mann and Bare), A., i, 1112. 

2:8'Diiiiethylehroinene, reactivity of the 

2- inetbyI (Heilbhon, 

Barnes, and Morton), T., 2559. 

2 ;S*Diitteth 7 lehitimeiie- 6 -fRlphenie aeid, 
and its salts (Kruger), A., i, 365. 


2:8-Bimeth7l«Uduaie aaid, methyl 
ester (r. BbjlUn, 6meu,n, and 
SOBULTHEISS), A«, 1, 885. 

2:5-Dimeth7laonMaEiUe add, silver salt 
anil 4-chloro-, and its potaaiuun salt 
(Dct andlULAi), T., 8890. ^ 

2 ;i-Bliaeth 7 lQoiimarilie add, d^hnmio. 
4>Qitro>, and its amlmtn salt (Dry 
and Bow), T., 8882. 

4:7-DimethyleoiiiiiaTin, 8:8*d»twNno*6- 
nitro- (Det and Row), X., 

8- and d'lTumo- aOd lid'dt'ddaaa* (Dsy 
and Dalal), T., 8889. 

Oisuthylcoama^eUphonle aoldi, and 
their salts and dcriratijet (HttOaEz) 
A., i, 854. 

SimethyUoRmarlnthlols, and their 
derivatires (KRilGSE), A., i> 854. 

2:6-Diiiuth7l-4-e7anometh7M:4^‘ 
hy dropyndUe-3 :5<dleafboE7lBitrile 
(Bsnabt and L5 wentbal), A., i, 64. 

2:6'Blmeth7l'4-cyattOtteth7lpyridi]M- 
S:5-^earbozyloiiltrile (Benabt and 
Lowenthal), A., 1, 54. 

Biuethyldeoahydroqnlnolines, and their 
salts and derivatives (Bi^un, Gmelin, 
and ScHULTUEiES), A., C 835. 

l:8-l>imethTliM>dialarie aeU. 6-chforo< 
and 6-ioao-methyl ethers (Birtz and 
Partzold), a., i, 1333. 

2:3' DimethyM I'-dianthra^ninimyl 
(Kopetschni), a., i, 1021. 

BimethyldiearbozyEltitarifl dianhydride 
(Staudingbr ana Kreir), A., i, 439. 

6 ;6'-BimethyM :l'>diethylearbo4ysniae 
iodide, preparation of (Haher), T., 
256, 


1 :2'Dimeth7M : 5- diethyl- A^-cvc7oheze!i' 
3-one (Erelet and Howe), A., i, B93 

riT'-BinethyldihydroiiidigottE, I 
nitT080*2- hydroxy-, and Itl'-dmitroso- 
2;2'-dihydroxy- (PosNER and Hsu 
MANN), A*, i, 958. 

2 : S'Dimethyl 1 :4^ih7dn^i7ridliie-4- 
aldoxime, 3;5-dicyano-, and its salts 
(Brnart and LOwenthal), A., i, 64. 

2d3 Dimeth7l-2:8-dihydro4 pyiroEa-B< 
carbozylifl aeld. See A'Mcsityloxid- 
oxalic acid. 

7 :9-Dlmeth7l-4:l dihydronrle add, 4- 
hydroxy-, and its ammonium salt 
(Biltz and Lemberg), A., i, 956. 

l:r-Bimethyl-2:2'-diiuphdi7i (Mavsu 
and ScHNECRo), A., i,773. 

6 :5>l)tSEefth7ldk7c/apeiitaB*8^e-l !£:4- 
trioarbozylio add. 2‘ethyl and 1:2* 
diethyl eater (Toivoneb), A., i, 1017. 

Bimethyle^IearbiaoLfhnon, viac^tj^ 
and density of the system, chlcrd and 
(Efremov), A., i, 587. 

2)imethylethideMMnylohroinate(WiiN- 

HAua and Treibs), A,, i, 893. 
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f.BiaMthFlethylplLMiyloarbaoilda 
(MAiLHS)t A., }, 4;^8. 
DimvUt^^yllplMATldiethpUarbaaida 
(Maim*), A,, i, 468, 
2.4-I)im•tAy^6-«tbylplllora«etopben<me 
(I'BEVDiifBBRG and Cohn), A., i. 
1219. 

2;4*Diin«tIi7l‘8-«^XlpyiTol0 -6 < 
aldehydtt and iti salti (Fibchss and 
SciitrMRT), A., i, 708. 
Sid-IHme^yl-S-athylpprrjlmetlieDyl- 
dimetltpl^rrylptoplo&io acida, hydro* 
chloride* (Fibchzr and Schubert), 
A., i, 709. 

Ufl’BliMtbylfliionme, O^hydroxy- 
(Pjsatt and Robinson), T., 7*6. 
H-JHaiathyl^lyoxaline, 2 'bromo* 6 - 
nitro-, and it* bydnochlorido (Piman 
and Timmis), T., 602. 
l;6>Pim*tliylglyozaliae, 2.bromo-4. 

nitro-(PVMANand Timmis), T., 503, 

1 ;4.Bimet]iylgl7PzaUne-2*inlpliOB!o 
aeid, 5-nitro' (Pyman and Timmis), 
T., 502. 

1 :8'lHm«tliylgl70ulone-4'metbyl. 
carbamia aeid, S^diydrozjr-, lactone 
(Biltz and Lemberg), A., i, 960. 
aa-SUnithylgnaniduie anlphate (Phil* 
LIPS and BwnchaRd), A., i, 903. 
7 e'Ilim*t]i 7 l]ieptaa- 8 -ol, and its alio* 
phanate (Vavon and Ivanov), A., i, 
998, 

I:M)lm*th7lc)yc7o]ieptan-2-eI, and its 
deriTativa8(MEEEWKiN and SchaFEB), 
A, i, 325. 

l:M>im0th7li»/o&>Iiaiane, catalytic de* 
hydrogenation of (Zelinski and 
Delzova), A., i, 907. 
8;3-Diia*tli7l'0:l:8-6%c7oliezaD« (U*. 

penbki), a., i, 666. 

Sim*th 7 lc^c 2 oliexasei, catalytic dehydro- 
genation of (Zelinskj), a*, i, 549. 
Irl-Dimetbylr^cfohexanea, 3:5-drbron)o. 

(UsFENSEi), A., i, 666. 
l;4*Diiaethyicycfohe*aa-2-ol (Godcjiot 
and B^dos), A., i, 101. 
LS-Bimethylcpcloliezaii’doiie, oxidation 
of (Gopchot), a, i, 682. 
^(-Dimathyl.AY'hezen*, Si-dihvdroxy-, 
isomeric form* of, and their dibromiues 
and derivatives (Zalkind), A.^ i, 
176. 

6<-l)iniet^l*AY.heEeiie'Bf*diolf, iso- 
meric (Zalkind), a., i, 484, 
ae-Bimethyl-A'.esrcTobexenylaeetona 
(Bikch, Eon, and Norris}, T., 1373. 
Dimetbylbazineaidlol, catalytic hydro- 
genation of (Zalkind and Pesche- 
kkrova), a, i, 8. 

6«.Pin*UtyI»A>-h»xiaaBt-B«-AiPl, re* 
dwtion of (Zalkind and Vilenkina), 
A.,i, 629. 

CXXIV, ii. 


oJ-Dtootbylhexoic acid, and its amide 
and chlonde (Sommaire), A, i, 888. 
l;3.D^ethyl'4'Ct/c^obex7lainiiie, and 
its hydrochloride and phenylcarbamide 
(Mailhe), a., i, 199, 
liS-Dimethylhydantoylanude, and its 
monohydrate {Biltz and Lemberg). 
A., i, 957. 

Bimethylhydrocellulose, preparation of 
(Heuser and v. Neuenstein), A., 

molecnlar weight of (Heuseb and 
Jaysie), a., i, 657. 
3;5-Di(2''methyl'S'-iiidolyl)pyrazolo 
(Sanna), a., i, 60. 
3;5-Di(2'-methyl*S'-iiidolyl)iwoxa*oIe 

(Sanna), A., i, 60, 

aB'DUZ-metbyl-S-indoylethaae, and its 
derivatives (Sanna), A., i, 710. 
Di-2'methyl-3.indoylmethaiie, and ita 
derivatives (Sanna), A,, i, 59. 
Dimethyliiatin 0-benzoats (Haxtzsch) 
A., i, 1226. 

Dimethflketazine, catalytic reduction 
of (Taipaie), a., i, 547, 663. 

CM- and ^m7M-l:l.Dim*thyl-2*3-keto- 
propylcycfopropane-2'carboxyUc acid*, 
and their semicarbazonea (Simonsen 
and Rag), T., 658. 

6;6Dim*thyl.4'ket0tetraliydropyTone*2- 
carboxylic acid, ethyl ester (Borsche 
and Thiele), A., i, 1220. 

6 ; 6'-])unethvlmethy lenediqaittaldino 
dietluodide (Hamek), T., 253. 
l:2-Diniethyl-3-n-ootyliiidole (Kuroda), 
a., i, 6u3. 

Dlmethylpentadecyl chromate (Wien- 
H ACS and Treibs), A., i, 893. 

SJ. Dimethyl -A*^-peiitadiene (Favokski 
and AlexEeva), A., i, 642. 
33-Dimeth7lp*ntane-62>-triol (Pasicr- 
KAU and Bernard), A., i, 646. 
preparation of, from mesityl oxide 
(PASTUBEAU and Bernard), A., i, 
891, 

3 : 4-Dim«thy Ic j('r?opeiLtan- 1 -one ( Fa ltls 
and Wagner), A., i, 1209, 
oa- and (i^-Dimethyl-A^-pcntsne 
(Favobski and AlexFeva), A., i, 642. 
iS-Dimetbyl'A/s.pentincn*, copper and 
silver derivatives (Favoeski and 
Morev), a., i, 643. 
SS.Dimethyl'Ao-pendnene-a-earbozylic 
acid (Favobski and Opi i), A., i, 432. 
Dimethylpheaanthrene, anditasal^ and 
derivative* (RrziCKA and Balas), 
A., i, 819. 

4:6*Dimeth7lphthalie acid, and its an- 
hydride (Coffey), A., i, 696. 
s-Dimcthylphthalide, 5*ammo-, and 
4:6-iibromo-5-amino- (Teppena), A., 
i. 258. 
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flM'Oimvtbylpropaldehyda, and it« deriv- 
ativM (Franks end Hintkrbebgbr), 
A., i, 537. 

^A<Oimethylpropaii«, oy'dibrotno-, 
action of potaseiam hydrosulphida on 
(Frankb and Dw’obzak), A., i, 528. 

a^-Dlm»thylpropioiuc acid, a^amino-, 
and its copper salt (Kurono), A., i, 
308. 

DimethvlwopropylidcM xylose (Svan- 
BERo), A., i, 1178. 

l:2-Dimethyl-8‘pcopylindole (Kuboda), 
A., i, '^OS. 

Dlmetbylpurpnrogallin, and its di- 
acetate (Herzig), A., i, 806. 

I;3-Bim»thylpyraxole beuzyliodide, and 
its picrate (v. Al'wkrs and Broche), 
153. 

3:5-Diiiiethylpyraiole, i-amino-, 4- 
brouio-, 4-chloro-, 4-iodo-, and their 
salts and derivatives (Morgan and 
Ackerman}, T., 1310. 

3:5-DiDiethylpyrazole4-8ulplionio acid, 
and its acid chloride (Morgan and 
Ackerman), T., 1317. 

ItS- and liS-Dimetliylpyrazolme, and 
their piciates (v. Auwern and 
Broche), A., i, 153. 

S:6’Dini6thylpyridine I'eiizyliodide and 
prrchl orate (Emmeri, Varenkauc, 
and Lncwic), A., i, 384. 

liS-Dunethylpyrimidinfi, 4:5-diamino* 
2:6-rfihydroxy>, 5-acetyl derivative 
(Traubk), a., i, 1136. 

2;5-I}uBeUiylpyrri}le, acetyl derivatives 
(Fischer and Schnelleb), A., i, 
843. 

2:4 Dimethylpyrrole-8-aldehyde {Fisch- 
er, Wxias, and Schubert), A., i, 
704. 

2:6-Dimethylpyrrole -3 -carboxylic acid, 
4-amino-, ethyl ester, salts of (Fisch- 
er and Rothweiler), A., i, 392. 

2.4-Dunetbylpyrrole-6-carboxylic acid, 
ethyl ester (Fischer, M'eiss, and 
Schubert), A., i, 703. 

2 :4-Dimethy ipyrr ole - 5 -carboxylic acid , 
3-cyano-, ethyl ester (Fischer, Weiss, 
ana Schubert), A , i, 704. 

Dimetbylpyrrole-S- carboxylic acidi, 
cyano-, ethyl esters (Fischer and 
Zerweck), a., i, 365. 

A^-Dimatbylpyrroliniuin bromide, and 
chloropletiuate (v, Braun and 
Lbmke), a., i, 6. 

Bimethjlpyrryl ketones (Teonov), A., 
i, 602. 

2:4-I)iBiathyIqainoUne (Knoli. k Co.), 
A., i, 947. 

2:6-DiiiiathyIqaincnebromomat2uda, 

3:5-t?ibromo» (Lindbmann), A., i, 

688 . 


2 iS-DiiiaatbylqaisoaecliUroiMtiUdff 

3;5-drbron)0 - (Linhemann), A., i, 688. 

Dimathylanlphliie-j^-tolae&einlpboiiyF 
imina, aa'-dichIorO'(MANN and Pope) 
T., 1174. 

DimothyltarcplithaUc acid, dimethyl 
ester (Feist and Eggert), A.,i, II74. 

2;6'DimetbyM:5-t«rephth^ni0 acid, 
mono- and di-methyl eaters,' and their 
derivatives (Feist and Egobbt), A. i 
1174. 

1 :2-DimathyltetTahydronaphthaleiu 
(Ziegler and Tiemann), A., i, 31. 

5;7’Dim6thyl-l:2:S;4-tetrahydTO- 
naphthalene (Krollpfeiffer and 
Schafer), A., i, 344. 
2:6-I)iniethyltetrahydropyran-4-ol 
(Borsche and Thiels), A., i, 1110. 

2:6-Dimethyltetrahydro-4-pyroiie, deriv- 
atives of (Borsche and Tbiele), A 
i, 1110 . 

1 :3-DiiiiethyM:2:3:4-tfitraliydio- 
qninoline, and its salts (v. Braun, 
Seemakn, and Sciiultheiss), A., i’ 
138. 

Dimethyltetrahydip^nmolines, and their 
salts (v. Braun, Gmelik, and 
SCHULTBEISS), A.,i, 836. 

A' Dims thy Itetrahy^o tsoqulnoliiiiam 
bromide and chloride (v. Braun, 
ZoBRL, and KChn), A-, i, 1201, 

A'A ^ Dimethyltetramethy lenedithie- 
carbamide (v. Braun and Lemke^, 
A., i, 6. 

6:6-Dimethylthiaiit]iren, S-nilro- 
(Kkisuna), T,, 2788. 

6:8-DijnethyltluoohroinaiLOiie, and its 
semi carbazo lie (Krollpfiiffer and 
Schultze), a., i, 1114. 

Dunethyl-j3-^ocyanoh»miji (Kuster), 
A., i, 1032. 

3:8'Dimethylxanthiiie, sodium salt 
(Tkaubr), a., i, 1135. 

hS-Dimethylxanthylitun chloride, 3:6- 
dihvdroiy- (pRirr and Kobinsok), 
T.. 741. 

^^-Dimcthylxylose (Komatsu, Inoue, 
and Nakai), A., i, 1181. 

Dinaphthaeri^e, 4:10-dmitrD- (Hob- 
OAN and Jones), A., i, 380. 

Di-d-naphthaleneBulplionylethylene- 
diamine (Bkrgell), A., 19. 

Di-jB-naphthaleneanlphonylpenta- 
mcMiylfiiiediamine (Bsrgell), A., i, 
19. 

Dinaphthanthruana lerlaa (Phi urn, 
Sbka, and Hausenbichl), A., i. 
678; (Philippi, Sxka, Figdob, and 
Nemeczek), a,, i, 677. 

DiiiaphthaathrMaacdi^aiEOiu, sy 
of (pbDieibach, Pkrrig.Betscha&t, 

I and Strebel), A., i, 804. 



IKDSX OF StTfiJBOTS, 


(;7;12:14-]>ioaphtlkaathraMBBdiq!iin- 

ose, l:4!8:ll-feirachIoro. (de Diks- 
bach, Perrio, Betschart, and 
Strbbel), a., 1, 805. 
BinaplithutliradiqttiBo&B, dibronao- 

and diuitro-derivatives (Philippi 
Sb^a# Fjgdor, and Neiikczek), A.,* 

5; 7? 12; 14*I)iiiftphth anthnidlqaiiinBa. 
1:4:8; ll.tBtracarboxylie »oid (Phil- 
ippi, Seka, and Hausexbichl) a. 
i, 576. * 

Dinaphthapyrylium salts (PBAir and 
Robikson), T., 744. 

Di-anaphtbathlazime, and its salts 
(KeHRJIANN, GrJWSLV, CHIFFiRE 
and Hamm), A., i, 378. ' 

Pi-nj8>naphthatliiazine (Kehrmann 
Grkssly, OhiffEke, and Hamm} A ’ 
i, 378, 

DinaphthatMopben, snlpbonation of 
(Dzikwonski and Prokopczue) a 
i.,829. ' 

ii-ofl- and -B^-naphthaathioninm salts 

(Ki^hrmanNj GuEssLYp Cbiffkre 
and Ramm), A,, i, 378, ’ 

napbthol dibenzoate (Lebsek 
and Gad), A., i, 562. 
Dba-aaphtbol-mono* and 'di-bromoiaatm 
(Candia), a., i, 246. 
Di-a-napbthol.jH07w. and -di-chloroisatin 
(Casdba), a., i, 246. 

Di-a-napbtholiiatm (Casdea), A., i, 248 
Di-3'napbtbyl (risulphide, 4;l-d/chloro- 
T ^ 2393 S.MiLEs), 

l;l'*Dmapbtbyl, i and 4'i*~di- 
nitro- (Sohoepflk), A., i, 776 . 

Di-a napbtbylamin*, thio-, acetyl derir- 
atiTs (Kehrmanx, Grkssly, Chip, 
fire, and Ramm), A., i, 378 . 

ethers (Szferl), A., 

a-Dmaphthyletbane, )3-chloro-a.di.'>. 
bydroxy. (Hinsbero), A., i, 923 

and .^.aapbthylfltbaneg, and 
their pierates (Szpehl), A,, i, 1192 
Di-2 A-naphthylethylamias, and i ts 

sal ^ and nitroso-derivativa (Mayeh 
andScHNKCKo). A., i, 773 

35-Dmaphtbyl8thylanin#, ‘ 

hydroxy. (Hi.vsbero), A., i, 484 

J)mapbthylketoae-3:S'.dioi 
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1 W A., 1, 404, 

Most- 

rwi7 ' So-^sois), A , 

(8““- 

«N», Lr^cui. jnd Coeebks), a., i, 


Di-a.naptthyl^flthyldiaisthyl. 

and Moloaexke), A., i i o»j 

Dinitrotatrammiiieoobalti’galti * 

utider Cobalt, ^ 

«S-DuiOTode7l-iS.bat.n,, jj, 

('. toAox and i.esike), A j 7 

itahyclrochl^rkfv. 

1088 ’ ^ “O'! ZOBEL), A., i, 

^T-S^-Dioiidolieiaae, and its nh.nvl 
^EfrA™°i ‘mf''"-'''’' M.BKE- 

Biorima. (Pixxio, A., ; 

Diphen-o-aminoanilidio aoid Vpi^ 

TmcKi and Fassler), a., L 84^ 
Diphwatyl 2;2"-rfwnlphide, 4 - 4 '.rfi. 

2:3.Di.c,.pbeiietyl.«i.naphthaquinox. 

a !7 Salchow), 

Diphenic Mid, 5;5'-dwhIoro., and iu 
anhydnde (Huxn), A., i 466 
6 : 6 .tiuh]oro., synthesis of, and its 
resolution and brucine salts 
T 1^48^^' and Kexner), 


4:6;4'-|ri. and 4:6;4':6'.i^ra-nitro-. 
resolution of, and their brucine and 
qumidirie salts (CHRigiiE and 
aexner), T,, 782. 

Diphenie ^hydride, colouring matters 
from (Dutt), T., 225. 
action of o-phenylenediatnine on 
(Hisiezvcki and Fasulir), a. i 
848. ' ’ 

condensation of, with resorcinol (Bi«. 
ouoFPand Adkixs), a., i, 578 , 
Diphenol, ^cfmbrofno- (Babkeit, Cook 
and Driscoll), T., 517. ' 

DipbanoxyMetanilide (Staudixger and 
ochssider), a,, i, 466. 
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ft;&-Dipli«iioxvlMu:'bHiuie ««Ul (Dox and 
Thomas)> a,, i, 95a. 

Di K-pheuozybutyl&minB, and its salts 
and deriTatiTes (v. Braun, Blsssino, 
and ZoBRul, A., i, 1088. 

Biphenozymalonio acid, and its methyl 
ester (Staudinqse and Schnkideu), 
A., i, 465. 

ethyl ester (Dox and Thomas), A., i, 
953. 

l)l*<)’ph.enoz7methylbenxylaini]ie, and 

its hydrochloride (v. Braun, Zobel, 
and Blessing), A., i, 372. 

Bi-o-T-phenoxypropylbenzylamine, and 
its salts (v. Beaun, Zobel, and 
Blessing), A., i, 372, 

Hiphenyl (GarcIa Banu.s and Me> 
BEANO ; GarcIa Banins and Gui- 
teeas), a., i, 202. 

determination of molecular weight of, 
in acetic acid (Bbelande), A., i, 
54D. 

steieoisomeriam of derivatives of 
(Turner; Kenner), A., i, 1085. 
hydrogenation of, and its carboxylic 
acid (Ran EDO and Leon), A., i, 
909. 

sulphide, chloronitrohydroxy-deriv- 
ativea (Krishna), T., 2784. 

Biphenyl, 3: 3^4: 4^- and Z'J/ A-A* -tctra- 
amino- (Brady and McHugh}, T, , 
2052. 

huoroamino', and ftnoronitro-deriv- 
atives, and their salts and deriv- 
atives, and ^nmtro-4-hydroIy• (van 
Hove), A., i, 318. 

2;2'.dihydroiy-, catalytic reduction of 
(v. Braun), A., i, 103. 
Aiicahydroxy-, from pyrogallol (Eller, 
Saenger, Wenzel, Seiler, and 
Pieper), a., i, 543. 
nitro-derivatives (GarcIa Ban^b and 
Gdiieras), a., i, 770. 

Biphenylacetaldimine, and iU deriv- 
atives (Kohler and Drake), A., i, 
666 . 

Diphenylacatic aeid, barium salt, 
producta of dry distillation of 
(VoRLAiTBER and Rack), A., i, 
630. 

othjd ester, action of sodium on 
(VoELANDBR and Rack), A., i, 
080. 

Biphenylaeerie-'benxylmethylmalonic 
anhydride (Staudingek, Schneider, 
Schotz, and Strong), A., i, 469. 

Diphenyl^tie'hromoethylmlo&ic an- 
hydride (Staudingek and Schnei- 
der), A., i, 465. 

Dlphenylaeetlc-diallylnialoaie anhydride 

(Staubinorr, Schneider, Schotz, 
and Strong), A., i, 469. 


Biphenylaeetio^haniylinalanie an- 
hydride (StAUDINGXR, SOBNBiDEK, 
Schotz, and Stroho), A.,i, 469. 
Biphenylaoetie-diathozyinalonid rr. 
hydride (Stavdinqer and Schnei- 
der), A., i, 466. 

Biphenylaeetie-diphenozyiDalonio an- 
hydride (Staudingek and Schnei- 
der), A., i, 466. 

Biphenylacetie-dipropylmalonie an- 
hydride (Staudingek, Schneider, 
Schotz, and Strong), A., i, 469. 
Biphenylneetio-ethoxymethyimalonie 
anhydride (Staudingsr and Schnei- 
der), A., i, 465. 

Biphenylaoetto-methylaUylmilonio 
anhydride (Staudinoer, Schneider, 
ScHOiz, and Strong), A., i, 469. 
Biphenylacetie -nuthylethyl^alo&ie 
anhydride (Staudinger, Schnbii^er, 
Schotz, and Strong), a1, i, 469. 
BiphenylaoetiC'phenoxyeUrylmaioiLie 
anhydride (Staudinger and Schnei- 
der), A., i, 465. 

Biphenylaoetyleyitine (Sbipls and 
Shehwin), a,, i, 673. 
a^-Biphenylacrylenebenziminaiole 
(Bibtrzycki and Fabsler), A., i, 
848. 

jB/S-Biphenylacrylifi uid, sodium ealt 
(Lire and Ludickb), A., i, 819. 
yy-Biphenylallyl bromide (Ziegler aod 
Tiemann), a., i, 31. 
Diphenylallylacetaldehyde. See oa-Di- 
pbenyl-AY-pentenaldehyde, 
a^-l)iphenyl-a-allylthiocarhanlide 
(Da INS, Brewster, Blair, and 
Thompson), A-, i, 63. 
Diphenylamine, conductivity, viscosity, 
and density of systems formed tij 
benzoic acid and (Baskov), A, i, 
672. . 

oxidation of, with hydrogen peroxide 
(Roubcov), a., i, 321. 
action of methyl sulphate on (Gibso.^ 

I and Vining), T., 831. 
Diphenylamine, bromo-, chloro-, anc 
iodo-^rtnitro-p and iodorfinilro 
(LinkE), a., i, 554. 
jw^ynitro-derivatives, reduction d: 

(CULLINANE and James), A., i, 606. 
2:4-iimitrQ-6.aniino- (Cullinane anc 
James), A., i, 606, 
2;4:6-trinitro-3-amino- (Davies and 
James), A., i, 562. 

Diphenylamine-^azide, preparation ana 
derivatives of (Angeli and PiERONiji 
A., i, 1026, 

Diphraylamine-B-earbozylie acid, 2- 
nitro- (Tuttle), A., i, 1012. 

Diphenylandneinlphottephthalein (OrK' 

dorfp and Sherwood), A., i, 341. 
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S-SipbettyUnlBopTrUiae, and its ace^ 
tflte (ISCHITSCHIBABIN), A., i, 698. 
6;6*]>iph«B7llMrbitiirie acdd, d^-p-hjdr- 
oxy- (Dox and Thomas), A., i, 962. 
]}l<^pb 0 nyll)eiuoyl«tliAa«, and «;»bromo- 
(Oddt), a., i, 1099. 
piphenyl-iS'benioyl-a-pheiijlathylphos^ 
pliine oxide (Conant, Bhavehman, 
aud Hxtssbt), a., i, 264. 
Dipheayl-fl'beiuoyl-a-pheiiylTinylphog- 
plUne oxide (Conant, Beat kr man, 
and Hubsst), A., i, 264, 
;8/?-PiplMn7l-a-1>esiylideii6proplopbe' 
none hydrochloride (Voklandkr and 
Friedbero), a., i, 684. 
PipbenylbeniylidenetetrszancArl)' 
anilide (Bubch, Muller, and 
Schwarz], A., i, 866. 
^^Dipbeny^a•benxylidenetetTazan• 
y.oarboxylie acid, ethyl ester (Busch, , 
Muller, and Schwarz), A., i, 865. 
aa-Dipbenyl-/3‘beniylpropane-a/3 diol 
(Tiffenbau and LRvt), A., i, 789, 
'Dipbenyl'jS-bromo-P-benioyl-opbenyl* 
etbylphospbine oxide (Conant, 

■ Bkaverman, and Hussey), A., i, 
264. 

Dipbenyl*^-bronio-$-p-cblorobenzoyl' 
a>pbenyletbylpboBpbine oxide, and ; 
iU isomeride (Conant, Bravbrman, 
and Hussbt), A., i, 264. 
Dipbenyl-d'bromO'K-napbtbylcarbinol 
(Gohbrro and Blicke), A., i, 915. 
Biphenyl- I'bromo-a-naphthylmetbyl 
peroxide (Gomberg and Blicke), A., 
i, 916. 

Biphenyl-d-bromo-a-napbtbyliDetbyl 
chloride (Gohbbro and Blicke), A., 
i, 916. 

Dlphenylbromotsooxazolond (Eufe and 
Grunholz), a., i, 374. 
oa-Dipbenylmbntaldebyde, end its de- 
rivatives (Tiffenead and Orekhov), 
a., i, 334. 

aS-DlpWyl-n-bntane, 6-hydroxy-, and 
its derivatives (V. Braun and Kocu- 
kndSrfkr), a., i, 1198. 
aMHpbenylbntmene-a$-dioI, hj drogen - 
Rtion of (Zalkind and Nrischtab), 
A,, i, 335. 

Dipbottyl-i)^-bntylcarbinol, molecular 
transpositien in (Ramart), A., i, 
330, 

0ipb6nyl-2-iAobntylpyridine n i ( rate 

(Gastaldi and Prtrktti), A., i, 479. 
4;6-Dipbenyl-2>uobntylpyryUnm salts 
(Gabtaldi and Peyretti), A., i, 479. 
A-Biphenyl-s-bntyltbioearbainide, and 
its hydriodide (Daiks and Thompson), 
A., i, 382, 

Qiphenyloarbambydroxamie aeid. See 
cw-Dipbenyloarbamide, 6*hydroxy-. 


A^-Dipbenylearbamic add, substituted 
phenyl esters (Koeczynski and 
Ghzybowski), a., i, 681. 
cw-Dipbenylcarlamide, 6-hydroxy-, re. 
actions of, and its derivatives 
A., i, 846. ” 


s-Dipbenylcarbamide, chloroacetyl de- 
rivative (Andkeasch), a., i, 546. 
s-Diphenylcarbamide, dinitroao- (Ryan 
and O’Toole), A., i, 381. 
»-Dipbenylcarbainide-2-sulphonic acid, 
4-bromopota88imn salt (^ott and 
Cohen), T., 3189. 


Diphenylearbaniyl-j?-methoxybenzjyu' 
aldoxime (Brady and Ridge). T 
2168. ’ 


Diphenyl •6-;?-cblorobettzoyl-a-pbenyl- 
etbylpboaphine oxide (Conant 
Braver MAN, and Hussey), A i’ 

ORA ' ’ * 


DiphenyI-6*p-ehlorobonzoyl-B-pbenyl- 
vinyl phosphine oxide (Conant, 
Bkaverman, and Hussey), A i 
264. 


5:6-Dipbenyl-2-chlorometbyl-2:6-di- 

byiro-l:4-diazine (Philippi, Szka, 
and Ablei'dinoer), A., i, 1185. 

2:6-Dipbenyl-4-cbloromethyM:4-di- 
hydropyridine-3:5-dicarboxylonitrile 
(Benary aud Lowenthal), A., i, 
54. 

2;6-Diphenyl-4-cbloromethylpyridine- 
3:5.dioarboxylonitrile (Bknary and 
Lowenthal), A., i, 54. 
DipbenylcMoropbosphine, additive com- 

g miids of (Conant, Braverman, and 
ussey), a,, i, 264. 
2;6-Dipbenyl-4-cyanometbyM :4- di- 
hydropyridine 3:6 -dicarboxylonitrile 
(Benary and Lowenthal), A., i 54, 
Diphenyldiantbranyi (Barnett and 
Cook), T., 2639. 

9:10- Dipben jl*9: 10-dibydroantbra- 
9:10-diol, interaction of sulphuric acid 
and (Kehrmann, Monnier, and 
Rahm), a., i, 198. 

Dipbenyldimethylammoniam hydroxide, 
salts of (GiB-soNand Vining)^, T., 838. 
Dipbenyldimetbytcarbamide (Mailhe), 
A., i, 4,58. 

Dipbenyldimetbyletbylenediamma 

(British Dvkstpffs Corporation, 
Ltd., Perkin, and Clemo), A., i, 
453. 

aC-DipbenyI- 7 S-diniethyl- A« - hexadi- 
iaene-^B-diols, stereoisomeric (Wilson 
and Hyslop), T., 2616. 
a 6 -Diphenyl- 7 f- dimethyl- A“’i-octadi- 
iuene- 7 C'diol 8 , stereoisomeric (Wil- 
son and Hy.slop), T., 2617. 
66 -Dipbenyl-aa-dimethylpropionaniide 
(Albesco), A., i, 42, 
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0jB-DlphMyl-««*dijnethylpropiophwon« 

(Albssco), a., i, 42. 
4;4^Diplienyl-d:V-dimethylthiBZOlo* 

c&rliocyaBiiiB iodidw (MilIiS, Braun* 
HOLTZ, ai>d Smith), T., 2813. 
Dipheiiyl-6:6'-dipyridittiTim dibromide, 
3:8'-ri*l)romo-4:4'-dihydTOxy- (Bakn- 

ktt, Cook, and Drwcoll), T., 517. 
l:l'-Diplienyl*4:4" dlpyridylinm salts 
{Konig, I'.bbrt, and Cbntneh), A., i, 

883, ^ 

isoDiphenylenMnlpMdoqnMionB (niKs- 

BEKo), A., i, 1102. 

aa-DiphenylBtli&ne, /3-chloro-a-liydroxy- 
a-(i*-0'hydroxy* (Hisseeru), A., i, 

928 

a3-rfibromo- (Lipp and Ludicke), A., 
i. 319. . \ . 

Di-^-phenyletliylamlnB, and its d**riv- 
atives(RL’pE and Glenz), A., i, 100, 
picrate and derivatives of {v. Braun, 
Blessing, and Zobel), A., i, 1089. 

Diphenyletbylamine, hydroxvdeiiv- 
atives (Hinsbero), A., i, 463, 
Di(*)B-plienylethylBmino)-nietlian9, and 
its salts and acetyl derivative (Kondo 
and OcHiAi), A., i, 838. 
os-DiphonylttliylBne, bromination of 
(Lipp), A., i, 319. 

Diphenyl® thy lene ether (British Dye- 
stuffs Corporation, Ltd., Perkin, 
and Clemo), A., i, 453. 

DiphenylethylenediamineC British Dye- 

stuffs Corporation, Ltd., Perkin, 
and Clemo), A., i, 453. 

Diphenylethylidene telraf anacetalde - 

hyde oxime (Busch, Muller, and 
Schwarz), A., i, 866. 

Dlphenylethylidenetetraaanearhanilide 

(Busch, Muller, and Schwarz), A., 
i, 866. 

Diphenylethylidenetetrazancarhoiyl- 

amide ( Busch, MOller, and 

Schwarz), A., i, 866. 

DiphenylethylidenetetrafattCMboiylic 
acid, ethyl ester (Busch, Muller, 
and SuHWAEZ), A., i, 865. 
and .2.'«)-Diphenylethylphenoiluoria- 
dininm niono- and rri- perchlorates 
(Kehrmann and Leuzinger), A., i 
488. 

jSjS-Diphenyl-a-ethylpropionamlde. Se 
o-Benzhydrylbutyramide. 
)33-Diphenyl-fl-ethylpropiophBnone 

(Albesco). a., i, 42. 

4: 6-Diphenyl ■2'ethylpyridine, and it-i 
nitrate (GasTaldi aud PEYRErri), A. 
i, 478. 

4:e Diphenyl*2-ethylpyryUoin salts (Ga 
RTALUI and Peyretti), A., i, 478 ; 
(Schneider and Nitzbche), A. 
1112. 


Dlphiiiylfonna»iaiii«, eondetisiti<m of, 
with i^enole (Shoesmith and Hal- 
dane), T., 2704. 
esters (Passsrini), A,, i, 64. 

Diphenylglycine-o- carboxylic acid, 
potassium salt (Freund and 
Schwarz), A., i, 1132. 
Diphenylglyoxallnei, isomeric, and their 
salts (Burtlks aud Pvman), T., 361. 
DiphenylglyoxilRC ^imxide, etructure 
of (Pabiri), a., i, 1019. 
Diphenylgnanidine, synthesii of {Brum- 
baugh), A., i, 955. 

aC-Diphenylhexane, 7-hydroxy-, and its 
derivatives (v. Braun and Koches- 
dorfer), a., i, 1198. 
Diphenylbydrazinomaloaie acid (Stau- 
dinoer and Schneider), A., i, 466. 
Diphenyl-fl -hydroxyhenzylphoephine 
oxide (Conant, Bravbrman. aud 
Hussey), A., i, 264. 

2:6 Dipheiiyl-4-hydroxymethylpyridinfl- 
3 : 8 -dicarhoxylonittile (Besauy and 
Luwbnthal), a., i, 54. 
2:3-DiphenyM*indone, synthesis of 
j (Or6khot), a., i. 454. 
Diphenylmaloic anhydride, action of 
o-phenylenediamine on (Bistrzvuki 
and Fabslxr), A., i, 848. 
Diphenylmalonic acid, and di-p-hydr- 
oxy-, ethyl eaters (Dox and Thomas], 
A., i, 962. ^ 

Diphenylmethane, bromo-, Gngnard re- 
action with (Bert), A., i, 910. 
Diphenylmethyl henzyl ketone (Mc- 
Kenzie and Rich.akdson), T., 91, 
[-Liphenyl-y-methylbntaldehyde, md 
its seinicarbazone (Danilov), A., i, 

788 - 

ami its derivatives (Tiffenkau and 
OrSkhov), a., i, 334. 
b 3 Diphenyl-7-niethylbutaLe-a3 diol, 
(Tiffeneau aud Orekhov), A., i, 

33^- , . • .=- 

ami its acetate (Danilov). A., i, m- 

aa-Diphenyl-7 methylbutan 3-ol (Ti ffl- 

NKAU and Orekhov), A., i, 334. 
and its derivatives (Danilov), A., i, 
787. , 

aa-Diphenyl'7-methylhntsn-3-wie, and 

its derivatives (Danilov), A., i, <>'<• 

aa- and a^-Diphenyl-7'«ethyftutBti- 

3- and a-onee (Tiffeneau and Onf.K 
hoy), a., i, 334. 

Diphenylmethylcarbinyl chromtt 

( WiESHAUS and Treibr), A„ L cw- 

ott-Diphenyl-«-m«thylhexaldehyde, »nd 

its^emk-arbazone (TiffenRAU and 
Orekhov), A., i, 335, 

aj3-Diphonyl-e-methylhexane-«J-dioh 

j (Tiffeneau and Or6kho'')i * ■ ’ 
I 335. 
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(TiPFiMBAO and Orekhov), A., i, 
336. 

oa-BiplieaFl-cmethyUuxaa-a* and 
OHM, and their semicarbasonca 
{TiPFiNiAU and OnfeKHOV), A., i, 
335. 

Diplienylmethylmenthnne (Vorlander 
aud FkiedbBRO), a., i, 384. 
aa'DlphesjI-S-methylpentaii'iS'Ol 
(TiFFBNBAU and OKfiKHov), A. , i, 835. 
aa*DiphenyJ'2*ni«thylp«ntan*i9-one, and 
its semicsrbazone (Tiffeneau and 
OBfeKHov), A., i, 335. 
n- and iA>*Diph 6 iiylinetliylphanoflaorin- 
dinum mono- and di-perclilorates 
(Kehemann and Leuzingeb), A., i, 
488. 

oa-Diphenyl'S-methylpTopane {Albes- 
CO), A., i, 42. 

o 7 -Dipheiiyl*/ 3 *methylpropBn-j 9 -ol 
(Tiffbseau and LAvy), A., i, 789. 
ay-Diphenyl /S'inethylpropylene, and its 
nitrosite (TiFFENBAUand L4 vy), A., 
i, 789. 

2:8*Blp]ienyM-methylBtilbBZODitim- 
ifi-hasB, 6 -nitro-, and its chloride 
(Brand and Wild), A,, i, 252. 
4;6-Diphenyl-3'm6tLylthiazole ineth- 
iodids (Smith), T., 2292. 

Diphenyl -a.iiaphthyl ear binol, p^broino- 
(Gomberg and Rlicke), A., i, 915. 
Diphenyl- a-naphthylmethyl chloride, 

and peroxide, p-bromo- (Gombejig 
and Bucke), A., i, 915, 
DiphenyliAOOXaiolone, and its dibromide 
{Rope and Gr&nhou), A., i, 374. 
Diphenylpentadeeylearbinyl chromate 
{WiENHAUS and Trkibs), A,, i, 893. 
a€-Diphenyl* 7 -A'*i.pentadiBne, 7 -hyJr- 
oxy- (Zalkino), A,, i, 333. 

CUE Biphenyl- Ar-pentenaldehyde, and its 
denvatires (Danilov), A., i, 786. 
uoDiphenylpbenofluorindine, hyd roxy-, 
salts {Kehrmann and Lrozinqbk), 
A.,i, 489. 

iwDiphenylphenoflaerindinone, }Kr- 
chlorate(KEHKUAN.\ andLEOZiNOER\ 
A., i, 489. 

1 : 3- Diphenyl-6-phenoxymethylpyra lole , 
4.cyano* (Bb.nary and Hosenfelp). 
A,,i,37. 

Diphenylphenylacetylcarbinol (Mou * 
REU, Dopraisse, and Maok.all), A., 
\, 921. 

Diphenylphenylaeetylenylearbinol, 

hydrofjenation of, and its dibromide 
(Zalkind and Ciciasova), A., i, 332 ; 
(Zalkind), A., i, 333. 
Diphenylpiperailne (British Dvr 
aioFFs Corporation, Ltd., Perkin, 
and Clemo), a., i, 453. 


^ piphenylpropanephthaloylio acid, and 

Its keto-lactone (Radolescu and 
Tanasebott), a., i, 1212. 
03-piphenylpropan-tt-ol, and its ure- 
(Fatorski and Karolev), A., 


a3-DiphenyI-a.propanoIthiocarbaniide 

(Dains. Brewster, Blair, and 
Thompson), A., i, 63. 
^S-Diphenylpropionic acid, estere, action 
of sodium ou (Vorlander, Rack 
and Leister), A., i, 6 S 1 . ’ 

Diphenylpopiophenone, pitiacone from 
(Vorlander, OfiTERBrKc, and Mrye) 
A., i, 683. 


Diphenylpropiophenone, bromo- (Vor- 
lander and Fhiedbero), A., i, 684. 
3-bydroxy-, and its derivatives (VoR- 
LANDEK, OSTERBURO, and MeYE). 
A., i, 682. ' 


Diphenyl iwpropylacetaldehyde. See 
ai-Diphenyl.7-melhylbataldehyda, 
Di-7-ph6nylpropylainine, and its deriv. 

ativea (Rope and Glenz), A., i, 100. 
^y-Diphenylpropyldimethylamine, and 
its salts and derivatives (v. Braun, 
Seemann, and SoeL-LTHELS. 5 \ A., i* 
139. 


BiphenyliAopropylidenetetrazancarh- 
anilide (Busch, Muller, and 
Schwarz), A., i, 866. 

4: 6-Diphenyl 2- propylpyridiue nitrate 
(Gastaldi and Peyrkiti), A., i, 479. 

4 : 0-Diphenyl-2-propylpyryliura chloride, 

ferric chloride compound (Gastaldi 
and Peyretti), A., i, 478. 

.Y-Diphenyl-^y-propylthiocarbamide, and 
its iivdriodide (Dains and Thompson), 
A., i, 382. 

LS'Diphenylpyrazole-S-carboxylic acid, 
i'cyano- (Benary, Soendekop, and 
Brnnf.w’Itz), a., i, 573. 

1 ; 3-Diphenylpyrazole-5-carboxy- 
phenylhydrazide, 4-cyano. (Benaky, 
SOENDEROP, and Bknnewitz), a., j 
573. 


2 :4- B i pheny Ipyridi ne, S-bromo-G-hydr- 
osy- (Kohler, Graustein, 'and 
Merrill), A,, i, 56. 
4:6-Diphenylpyridine,2-l)romo*3-c3'ano-, 
‘2:5-fi?d>roino-3-oyano-, 5-broino-2- 
hydi'oxy-3-cyano-, 2-cIiloro-5-brou)0. 
3-cyano*, 2*chloTo S cyauo-, and 1- 
hydroxy-3-cyano- (Kohler and 
Souther), A., i, 244, 

2:4 Biphenylpyridme-S-carhoxylic acid, 
6-broniu-, and its nitlhyl ester 
(Kohler, Giiaustrin, ami Mer- 
rill), A., i, 56. 

3-bromo-6-bydroiy-, methyl ester and 
its perbromide (Kohler, Grau- 
stein, aud Merrill), A., i, 56. 
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2:4'Diphra7lp]rridiiie-6-eaTboz7Uo Mid, 
d-hjdroxy-, wd its methyl ester 
(Kohlsr, Gkaustein, and Mkbriu), 
A., i, 56. 

2;4>]Kpliea7lwl»iiopheB, and its 5-nier- 
ourichloride (fiooiET and Hbrbera), 
A., i, 240. 

4:6*])iphen7l'2-it7T7lp7ruiol (Schnei- 
UER and Nitzsche), A., i, 1112. 

1:S- Diphenyl'S- t^rrylpTraiole, 4-cyano- 
(Benaky and Hosknfeld), A., i, 33. 

4:6-Diphen7l'2- ityrylpyrylicm salts 
(ScuRBiDER and Tbbbitz), A., 1, 
1112 . 

Diphenylenlphone, di>p-broino-, 

di-^^chlorO', and rfi.^«hydroxy- 
(Fouque and Lackoix), A., i, 317. 
j}-chIorD' (Haehl), A., i, 90d. ' 

Diphenyl'S: 6;8':5'^-tetraoarhoxylio aeld, 
and its derivatives (Burton and 
Kenner), T., 1045, 

2;4 Diph6nyItetrahydropyrrole, salts of 
(Kohler and Drake), A., i, 1119. 
2:3-DiphenyM :2;S:4-tetrahydro^in’ 
oxalines, isomeric, and their deriv- 
atives (Bennett and Gibson), T., 
1570. 

AiV' Diphenyltetramethylenet^ithio- 
earbamide (v. Braun and Leuke), 
A., i, 6. 

2: S-Diphenylthiolnaphthalene, 1: 4 -di * 
hydroxy-2 :3-eit*o-DitTo* (Fries and 
OcHWAT), A., i, 844. 

2:S-Diph6nylthiol-l:4-naphthaqnuione, 
2;S*dt-o-nitro- (Fries and Ochwat), 
A., i, 844. 

2:4-Diphesylthiephen 5*merciiri-chloridfl 
(Bogert and Herrera), A., i, 240. 

Dlphenyiiirethane, 4'mono- and 
2:4;2':4'•^e^ra-n^t^o- (Ryan and Don- 
nrllan), a., i, 321. 

cwDipbenylvaleraldahyde, and it^ deriV' 
atives (Danilov), A., i, 787. 

aR-DiphenylTalerie aeid, and its deriv- 
atives and 7-hydroxy-, lactone 
(Danilov), A., i, 787. 

Diphenyl-fli-xylylenediamine, dt-o- and 
-m-nitro- (Reindel and Sieobl), A., 
i, 916. 

j:>*Diphenylyl l-anthra(ininonyl ketone 

(Scholl, Dehnert, and Semp), A., i, 
808. 

Diphoaphatoferrie acid (Dede), A., ii, 
31. 

JSy-Dipbtbalimidopropyl alcohol, and 
its chloride (Philippi, Sbka, and 
Ableioinokr), a,, i, 1185. 

Diphtheria toxin (v, Groer), A, i, 
880. 

l:6‘Dipipeiidiiio-S:4-diphenylhexaae- 
S:4-dioI (Mannich and Hammering), 
A., i, 44. 


Dipiperldylthinrua disulphide 
Braun and KAjasB), A, 4 ^14. 

2;6']>ipiperonylidenec]^^fXunL« 
(OOEFEY), A., i, 808, 

Dipiperonyl^anemetiiyldihydrothebain* 
ene(GuLiAKDaiid ltoBiN8O|i),T,,10l0, 

Dipiperonylidenraiethylthebdiiol (Gul- 
LAND and RoBiNeoN), T., 1010. 

DipiperonylidenethebidnQl (Gulland 
and Robinson), T., 1007. 

Diplumbie hexaetl^l (Midglbt, Hoca- 
WALT, and Calingaeri), A, i, 906. 

Dlpropargylmethylene ether (Guest), 
A., i, 892, 

Diproplonyldialanylpentamethylene- 
dia^e, di-o-bromo- (Bebgbll^ A., 
i, 19. 

Dipropionylethylenediauine, di-a- 
bromo- (Rerqell), A, i, 19. 

Dipropionylpentame^ylenedianiine, 
dii-a-bromo- (Beroell), A., i, 19, 

Dipropyl nen/osulphide (Riuino and 
Thomas), T., 3278. 

Dipropylaeetanilide (Staudinoeh, 
Schneider, Schotz, and Strong), 
A,, i, 469. 

Dipropylbarbitaxie aeid, d^jS-bromo- 
(Staudinger), a,, i, 949. 

DiiaopropylbarbitBiie aeid (Preis- 
werk), a., i, 299. 

j; 2 ’'-Diuopropyldiphenyl (Bert), A, i, 
1005. 

/38-Di-n-propyIglutario acid, prepara- 
tion and derivatives of (Bains and 
Thorpe), T., 1209, 

j3)3-Di-n-propylglntarie aeid, oa^-dt’ 
bromo- and its ethyl ester, and 
a-bromo-a'-hydroxy-, and its ethyl 
ester, lactones (Bains and Thorpe), 
T., 1210. 

88 -Dl-n-propy Iglntarolaetone, 
aa'-d»bromQ-«'-hydroxy-, ethyl ester 
(Bains and Thorpe), T., 2744. 

Ditsopropylhydrasine, salts of (Tai- 
fale), A., i, 548. 

s-Duaopropylhydraxiae, and its deriv- 
atives (Lochte, Notes, and Bailey), 
A., i, 26. 

Dipropylhydraxineearboxylle aeid, 

t<(rabromo-, methyl ester (Diels), 
A., i, 1078. 

Diiaopnpylidenedextroee sulphate, salts 
of (Ohle), A., i, 539. 

Diisopropylidenegalaetoiythydruine- 
diearboxylie adddianilide (Feeuden- 
BRRO and Hixon), A, i, U79. 

DiiMpropyUdenenuthrlgalactoie 

(Fbeudekbero and Hixon), A., i, 
1180. 

DiieoprepylidenwaethydinaBaoie 
(Freudenbero and Hixon), A., », 
1180. 
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DiiwptopFUdoiiexyloM (Svakbesg and 
SjOBxmo), A., i, 640. 
Diprt^lk«tM(^AU]>IKOKIl, SoHBSIDlB, 

Sctolte, and Strokq), A,, i, 46d. 
j8j3*Di'»*pro]i]r^<^4 Mid, lactone (Bains 
and $Uom), T., 2746. 
l:4'DivroF7l^piP4ra<ii^*f ^<1 its picrates 
(O. iL and R. Robinson), T,, 542. 
SrS'Di-n-propylcye^ipTOpan- 
diearboxpUe aaid, and its ammoninm 
salt (Bains and Thorpe), T., 1212. 
BiiK^ropplthiolanthraqoinones (Hofp- 
man and Rkid), A., i, 933. 
8;6*Diproinritiiioplifn, and 3'bromo* 
(Stbinkoff, AuobstadJxnbzn, and 
Donat), A., i, 126. 

DipjTidinoiridle aeid, ^rochloro-, 
potassium salts (DELdPiNS), A., i, 
186. 

4 ; 4 '*Dip 7 ridyl, reduction of (Dimkoth 
and Fristbb), A,, i, 149. 
interaction of, with potassium ferrb- 
cjanide (WlBAVrandDiNOEMANSH), 

A., i, 882. 

alkyl halides, and their colours 
(Bmmxrt and Stawitz), A., i, 
249. 

1-cjanobromide, and its salts (Konig, 
Ebxrt, and Centner), A., i, 383. 
iodide (Konio, Ebert, and Coiner), 
A., i, 883. 

4:4'*])ipyTidyli, fission of, by cyarlogen 
bali^ (Eonig, Ebert, and Cent- 
ner), A., i, 882. 

Di-B-p^djlamins, and its salts (Tschit- 
SCEIBABIN and Vokobiev), a., i, 
699. 

Diprridyl-TioUt chloride (Dimroth and 
Fkisteb), a., i, 160. 

Dipymateehol trimethylene ether 
(Kohn and Wilhelm), A., i, 658. 
Dipyrrylmatheasa, structure and com- 
plez salts of (Fischer and Schubert), 
A.,i, 707. 

Diqulnol ethers, and their derivatives 
(Kohn and Wilhelm), A., i, 559. 
Diquinolina, and its hydrochloride 
(Tschitschibabin and Zackpixa), 
A,, i, 604. 

Diqninolyl (Tschitschibabin and ZacE' 
PINA), A., i> 604, 

Bi-S quinolylinethane, and its deriv- 
atives,.eolourof (ScHEiBi), A., i, 250. 
Diresoreinol ethers, and their derivatives 
(Eohn and Wilhelm), A., i, 658, 
jE^Db/S-rsioreylie aeid, and the 4'-methyl 
ether of its methyl ester (PACSU), A., 
i, 839. 

Diiaoohazidet, constitution of(HAWORTH 
and Linnell), T., 294 ; (Haworth 
and MrroHBLL), T., 301 ; (Haworth 
and Wylam), T., 8120. 


Bisilane, reactions of (Stock and 
SoMissKi), A.,ii, 160. 

Biiilozan (Stock and Somieski), A., ii. 
160. ’ 

Biaperiion, rotatory (Lipschitz), A., ii, 
626. 

in absorbing media (Hulbert), A., 
ii, 812. 

magnetic rotatory, in gases (Have- 
lock), A., ii, 205. 

Uiiperto^, chemistry of (v. Wei mark), 
A., ii, 136 } (KoHLScuurrBE and 
Nbuensch wander), a., ii, 494. 

Dissociation constants of polybasic acids 
(Bjbrrum), a., i, 1059. 

Dissociation pressure of hydrated salts 
(Partington and Huntingford), T,, 
160 ; (Schumb), A., ii, 219. 

Distillation, equations for the relation- 
ships in (Peters), A., ii, 377. 
of liquid mixtures (Lanyar and 
Zrchner), a., ii, 294. 

Distillation apparatus, laboratory frac- 
tionating column (CLARKEand Bahrb), 
A., ii, 294. 

Distribution of substances between two 
phases (Swientoblawski), A., ii, 
546. 

Dlstyranie acid, and its derivatives 
{SroERMERand Becker), A., i, 927. 

Dlstyrenie aeid, constitution of (Store- 
MER and Becker), A., i, 927. 

Distyrinlo acid, and its ^ts and deriv- 
atives (Stoermer and Becker), A., i, 
927. 

2:6-Dut7T7l-A*benxbistliiazoIe (Edge), 
T., 2332, 

Distyryl ketones, benzopyrylium salts 
of (Buck and Heilbron), T., 1395.- 

Disulphides, action of methyl iodide on 
(Steinkopf and Muller), A., i, 
1055. 

6':8'-Disulphonaphthalene-2'{4)-azO"8- 
nitro-a-naphthylamine (Morgan and 
Jones), A., i, 1029. 

Di a- and-O-tetrahydronaphthylmetbyl- 
amines, and their salts and derivatives 
(v. Braun, Blessing, and Zobel), 
A., i, 1089. 

2-Dithiobenzoyl, preparation and re- 
actions of (McKibben and McClel- 
land), T., 170. 

action of primary amines with 
(McClelland and Loncwell), 
T., 3310. 

Di-p-tolnoylethane, c^ibromo- (Oddy}> 
A., i, 1099, 

Diteluoylethylenes (Oonant and Lutz), 
A., i, 685. 

2 :6 -Di-;>’toluoyl -jp-zylene ( d e Di esbac h, 
Pbrrio, Betschart, and Strebbl), 
A.,i, 805. 
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lli-in<ti>l 3 rl sulpKidei and sulpkoxide, 
4:6:4': d'*^tffmnitro» (Giua and Euq- 
oxai), A.t i, 790. 

Di-ptolylacetamide (Dox and Thomas), 

1, i, m, 

a/B-Di-^^-tolyl-a-allylUiiocarbamida 
(Dains, Brewstkr, Blair, and 
Thompson), A., i, 63. 

^y-BJ-p-tolylamino-nbatandi, isomer- 
ism of, and their salts and derivatives 
(Morgan and Hick in bottom), T., 
97. 

Di -m-tolylarainic acid, 2;6-'dthjdroxy- 
(Christunsrn), a., i, 600. 

6:5 Bi-m-tolylbarbiturio aold, 5:5-d»-6'- 
hydroxy- (Dox and Thomas), A., i, 
962. 

iV^-Di-p-toIyl->S-butylcarbaBiide, and its 
hydriodide (Dains and Thompson), 
A., i, 882, 

Bltolylcarbamidei (Mailue), A., i, 45S. 

])i*«-tolyldietbylcarbamide (Mailhf.), 
A., i, 458. 

Dl'P-tolyldimethinediaiidina, and its 

polyraeride (Ingold and Piogott), 

T., 2760. 

Bi ■m-tolyloialonla acid, 6?i-6-liydroxy-, 
ethyl ester (Dox and Thomas), A., i, 
952. 

ajS-DiT’-tolyl-a-propaQOltliiocarbaniide 
(Dains, Bhewsteu, Blair, and 
Thompson), A., i, 63. 

JV-Bi’f -tolylv? propyltMoearbamide, and 
its hydriodide (Dains and Thomp- 
.son), A., i, 882. 

2:d-I>i'|><tolyIialBnophen (Bogert and 
Herrera), A., i, 240. 

Bi-j9-tolyliilicatte, rfichloro-. preparation 
of (Pink and Kipping), T., 283L 

Bi-^-tolyliilicanediol, preparation, pro- 
perties and reactions of (Pink and 
Kipping), T., 2830. 

Bi-8:4:6-trimethylbenioylethan» (Con- 
ant and Lutz), A., i, 686. 

Bi-(2:4:6-trimethylbeiizoyl)ethyl0nes 
(CoNANT and Lutz), A., i, 686. 

Bitriphenylphosphinmiuecyanuryl 
azide (Kestino) A., i, 1149. 

Dittany, white. See IHclamus alliis. 

l:4'Di-;8-yeratr6ylethylpipera*in« and 
its hydrochloride (Mannich and 
Lammzring), a., i, 45. 

Biveraine, and its hydrochloride and 
methiodide (Kondo, Ochiai, and 
Nakajima), a., i, 1223. 

Blviayl sulphide, action of halofien 
hydrides on (Bales and Nickklson), 
T., 2488. 

l:3-Bixanthyl-d:S-diallylbarbituriQ 
aeii (Fabre), A., i, 852. 

I:S-BixaBthyl-6:6-diethylbaTbitane 
acid (Fabke), A., i, 862. 


hS-BixanthyM-athyl-fi-n- apd *iio. 
bntylbarbiturie acUi (Fabu), i, 
853. 

DixanthylbydantoylliydruidB (Fosse, 
Hag^nb, and Dubois), A., i, 9S8, 

1 :3-Dixantliyl S-phenyl-O-ethylbarblt* 
nrlo acid (Fabre), A., i, 852. 

Bi-o:;7-xyloyletbaii«, and dtbromo- 
(Oddy), A,, i, 1099. 

4:6-Bi-;^xyloyh*aophtliallo a«id (Phil- 
ippi, Sbka, and Haubenbiohl), A., i, 
676. 

2:6-Bi-;)-xyloyUaTBphthallo aeld (Phil- 
ippi, Seka, and Hausenbichl), A., i, 
676. 

Bl-p-xylyl 6;5'-dwulphide, 
amino-, acetyl derivative (Johnson 
and Smiles), T., 2387. 

Bixylylamin«i, and their salts and 
derivatives (v. Braun, Blessing, 
and Zobel), A., i, 1089. 

Di-o-xylylcarbamldefMAiLHE), A., i, 458, 

A^-Bi-m-zylyl-8'-propylphsnyltluoearb- 
amide (Dains and Thompson), A., i, 
382. 

giS-Di-o-d'-xylylquinoxalina (Coffey), 
A., i, 696. 

Bodeeamethylhexa-amyloset (Prikg* 
SHRIM and Goldstein), A., i, 899. 

Bodecan-'v-ol, ai3-i7:hromQ- (Delabt), 
A., i, 1055. 

Bogd, excretion of sugar in (Benedict 
and Ostekberg), A,, i, 730, 
of (li fife rent ages, glycogen in liver of 
(Gruzewska and Faur^-Fh^miet), 
A., i, 267. 

Bohozauic acid (Traubenbero), A., i, 
298. 

Bolomite, composition of (Mitchell), 
T., 1055. 

formation of (M ITCH ELL), T., 1887. 
dissociation of (Garnett), A., ii, 763. 

Bolphin oil, .tetradecenoic acid from 
(Tsujimoto), a., i, 297- 

DoroizewtkPs law (Dokoszkwski ; 
Swientoslawski), a., ii, 644. 

Drope, ap]iaratiis for delivering (Rei- 
mann), a., ii, 148, 

Drug, Chinese, constitiieuta of (Mura- 
YAMAand Itagaki), A., i, 6S7. 

Drying, change,? of properties of snb- 
staucas on (Baker), T., 1223. 
of organic substanceB, laboratory a[)- 
paratus for (Bouillot), A., ii, 66. 
intensive, influence of, on internal 
conversion (Smith), A., ii, 647. 

Bichabir (v. Lippmann), A., ii, 314: 
(Dakmstaedtek), a., ii, 628; (van 
Deventer), A., ii, 888. 

Buloln. See Phene tylcarhamide. 

Duodenal juice, estimation of bile acids 
in (Meyer), A., ii, 891. 
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B^ei. See Oolooriiig matt«ra. 

Dyeing, physical chemistry of (Bkicgs 
aod Bt7LL), a., ii, 68. 

Dyi^^cm. arc epectrum of (Knsss), 
A., ii, 


Earth*, rare (Kbemirs and Stevens) 
A., ii, 322. 

absorption spectra of (yNTEiiA), A 
ii, 368. 

spectrum analysi* of (Eder), A ii 
672. 

r-abaorption of (Cabrera), A ii 
275. 

of the cerium group, double carbonates 
of sodium and (Zamboniki and 
Oarobbi), a., ii, 868. 
triple nitrites of (OrTTicA and Gallo), 
a., ii, 689. 

estimation and separation of, from 
other metals (Moser and IiiInvi) 
A,, ii, 438. 

separation of (Prandtl and Losch) 
A,, ii, 863. 

Earthworm. Sea Suttiia ftetida, 
Ecgonine, salts of (de Joxg), A i 
1222. ’ ’ 
estimation of, in coca leaf (he Jong) 
A., ii, 768. 

Echinopaine, and its salts (Spate and 
Kolkk), a,, i, 479. 

Edestin, digestion of, by pepsin (Smoko- 
DiNCZV), A., i, 619. 
liydrolysis of, with sulphuric acid 
{JAi-raoHNiKOv), A., i, 398. 

Eels, resiiiratory exchange in (GAKONKii 
and Kino), A., i, 162. 

Eggs, dextrose in (Gobi), A.,i, 72. 
hydrolysis of fats* by wecrctiou of 
(Glaser), A., i, 414, 
hen’s, enzymes of (Kooa), A., i, 1257. 
nitrogen content of (Hkpburx), A. 
i, 729. 

Egg-albumln. See Albumin. 

«-Eicosanic acid, and its methyl ester 
(EiiitENSTEix and Stveweh),' A i 
1057. 

Einstein’s law (Weigeut), A., ii, 361, 
tistniafixliday porphyrin from (Fischer 
and Schahmann), A,, i, 964, 
Elaeomargaric acid. See Ekosteaiic 
acid. 

Elaostearic acid, constitution of (Ver- 
cRL'yaHE), A., i, 583, 

Elasmobranehs, digestion in (Bodan* 
SEYand Robb), A., i, 625. 

Elbon, formation of glycuronic acids 
after administration of (Morinaka), 
A., i, 271. 


Blectric arc, carbon, relation between 
Cerent, ydtage, and length of 
(Westman and Oupson). A., ii, 

high intensity, electrochemistry of 
(Bassett), A., ii, m. ^ 

low voltage, in diatomic gasee 

(Ddefendack), a., ii 878 
m mercury vapour (Yao), a’ ii. 
361. 

current, passage of, through thin 
uTiQ (Billie and Pond), A., 

discharge in gases using Tesla cur- 
rents (Fischer), A., ii, 283. 
disappearance of gases under (New- 
, man), a., ii, 684. 
action of, on gases and on metallic 
oxides {DE Hemfi'inne), A., ii, 

high-frequency, heat losses and 
chemical action in (Daniels 
Keene, and Manning), A., ii' 
667. ’ 

furnace for cathode rays (Gbrdien 
and Riegger), A., ii, 817. 
luternally- wound (Forestiee), A. 
ii, 610. 

thcrmoregulator for (Solari) A 
ii, 810. 

Electrical conductivity and residual 
aflinity (Armstrong), A., ii, 531. 
of aqueous solutions of metallic 
salts (Walden and Ulich), A , 
ii,,723. 

of binary electrolytes (Mund) A 
ii, 368. 

of strong electrolytes (Lorenz and 
Lande), a., ii, 9. 

resistance of electrolytes (Philippson), 
A., ii, 212. 

supertension (Smits), A., ii, 530. 
®l®ctricity in flames (Wilson), A., ii, 


origin of, in thunderstorms (Arm- 
•strong), A.,u, 722 ; (Simpson), A., 
ii, 822. 

Electrocapillarity, theory of(rEUMKiN), 
A., ii, 53, 54. 

in non-aqueous solutions (Wild ; 
Frrmkin), a., ii, 53. 

Eleotroebemiatry, role of electrons in 
(PiSAKSHEVSKi and Rosenberg), 
A., ii, 729, 780 ; (Pisarshevski), 
A., ii, 780. 

of gases (Lind), A., ii, 676. 

Eleotrodei, polarisation of (Ver- 
schaffelt), a., ii, 115, 369. 
potential of (Hetrovsky), A., ii, 
114 ; (Garrison), A., ii, 115. 
antimony (Ghl and Kestkanek), A., 
ii, 64S. 
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Eleotrodes, bimetallio, use of, iu 
neutr&lisation reactions (Willard 
and Fknwiok), A., ii, 286. 
clay metallised (Hofmann), A., ii, 
631. 

cuprous oxide (Garrison), A., ii, 728. 
gas (Knobsl), a., ii, 608. 
hydrogen, potential of (Coxant and 
Cuttbr), A., i, 10. 
effect of temperature on the potential 
of (Moran and Taylor), A., ii, 
143. 

action of normal salts on the 
potential of (ArkadRbv), A., ii, 
369. 

under pressure (Hainsworth), A., 
ii, 8. 

hydrogen micro- (Lriimann), A., ii, 
608. 

lead, overvoltage of (Glasstone), T,, 
2926. 

magnesium, effect of amalgamation on 
(Smits), A., ii, 728. 
mercury, use of, in electrometric 
analysis (Kolthoff and Yerzyl), 
A., ii. 873. 

metallic, action of light on (Atjdu- 
bert), A., ii, 827. 

oxygen or air, use of, in acidimoti^ 
and alkalinity (Furman),' A., ii, 
175. 

quinhydrone (Veibel), T., 2203 ; 
(Koltboff), a., ii, 247. 
use of, in estimation of amino-acids 
(Harris), T., 3294. 
Eleetro-diffiiaion (Qillrt), A., ii, 609. 
Electro-endoimoais through carbon 
filters (Umhtsu), A., ii, 299. 
Electrolysis, current-tension curves in 
(Aten), A., ii, 370. 
intermittent current (Glasstone), T., 
1745, 2928. 

of acid and alkali solutions (Tam- 
mann), a., ii, 289. 

with an aluminium anode (Jeffrey), 
A., ii, 729. 

in presence of colloids and sugar 
(IzGARYSUHEY and Titov ; Izgary- 
BCHEv), A., ii, 371 ; (Izoaryschev 
and Stefanov ; Izgaryscrev and 
Fonomarzva), a., ii, 372. 
with a dropping mercury cathode 
(Hbyroysky), a., ii, 119. 
in liquid sulphur dioxide (Cent- 
NRR3ZWER and Druckeh), a., ii, 
870. 

Electrolyte, colloidal, from carrageen 
(Harwood), T., 2254. 
low temperature ( Rodebush and 
Yntkma), a., ii, 287. 

Blectrolytei, theory of (Debye and 
HOcebl), a., ii, 459, 724. 


Elcetrolytci, electrical resistance of 
(Pbilippbon), a,, ii, 212. 
anomalous osmosis of, with collodion 
membranes (Bartbll and Car. 
pentbr), a., ii, 221, 298, 884. 
diffusion of, into geb (Stiles), A., ii, 
748. 

coagulation by (Ivanitzkaja and 
Orlova), A., ii, 545. 
action of silica on (Joseph and Han- 
cock), T., 2022. 

synergetic action of, on plant tissues 
(Rarer), A., i, 1274. 
binary, conductivity of (Mund), A., ii, 
868 . 

strong, theory of (Pkins), A., ii, 389. 
molecular conductivity of (Lorenz 
and LandB), A., ii, 9, 284; 
(Druckxr), a., ii, 724, 
dissociation of, in dilute solutions 
(Gross and Redlich), A., ii, 368. 
ionisation of (Sand), A., ii, 55. 
abnormality of (Sand), A., ii, 120. 
Electrolytic dissociation of dibasic adds 
(Larsson), A., ii, 55. 
gas. See Gas. 

ions, theory of (Lorbnz and LandB) 
A., ii, 9, 284; (Lorenz and Brkr- 
mer), a., ii, 822. 

oxidation, influence of fluorides in 
(Rius Y Mir6), a., ii, 119. 
reduction, effect of nietallio hydrides 
on (Kindler), a,, i, 1090. 
of organic compounds (Conant and 
Lutz), A., ii, 284. 

Electromotive force, measurements of 
(Scatcuakd), a., ii, 606. 

Electrons, structure and deformation of 
the sheatha of (Fajans), A., ii, 
750. 

dynamo-kinetic theory of (Tomma- 
siNA), A., ii, 310. 

motion of, in gases (Townsend and 
Bailey), A., ii, 721; (Skinkeb 
and White), A., ii. 722. 
collision of, with hydrogen (Horton 
and Davies), A., ii, 820, 
collisions of, in compound molecules 
(Foote and Mohleb), A., ii, 8. 
attachment of, to a- particles (Davis), 
A., ii, 453. 

rate of evaporation of, from hot fila- 
ments (Rodebush), A., ii, 367. 
in ehemistry of solutions and in 
electrochemistry (Pisarrbevbki 
and Rosenberg), A., ii, 729, 730; 
(PlSARSHEVSKl), A., D, 7S0. 
positive (Poole), A., ii, 64. 
slow-moving, free paths of (Sponbr , 
Minkowski), A., ii, 821. 

Electron theory (Thomson), A., 
682. 
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El^otron tbeoryf datenoioation of etnic- 
ture from the (Enklaae), A., ii, 
811. 

of orgenic compourda (Mabkman), 
A., i, 737. 

of valency (Lowrt), A., ii, 480, 848 ; 
(Spiebs), a., ii, 481. 

ElMtrotropy (Lowry), T,, 828, 

Eleotretalency , stndies in (Lowry), T. , 
822 ; (NoBRISh), T., 3066. 

SledffM tnosch^ta^ sulwtances extracted 
from (Ackbrmann, Hoi-t 2, and Kux- 
schbb), a., i, 510. 

Elemeue (Jamsch and Fantl), A., i, 

816 . 

Element, new (Coster ana Hetesy), 
A., ii, 80, 171 ; (Urbain; Urbai\ 
and Dauviuier), A., ii, 171. 
oxide of a (Scott), T., 311, 881. 
in the terbium group (Edeb), A., 
ii, 47. 

Elements, origin of (v, Weinbeeg), 
A., ii| 843. 

characterwatioD of, by JC-ray crystal 
reflection (Clark and Buane), 
A.,ii, 460. 

Jtontgen spectra of, in relation to the 
. periodic system{ Bohr and Coster), 
A., ii, 110. 

valency and crystal structure of 
(Paooa), a., ii, 16, 
periodic classification of (SzY.sz- 
kowski), a,, ii, 552. 
missing, in the penodic classification 
(Loking), a., ii, 19. 
amphoteric (Kasabkowsky), A., ii, 
824. 


caseons, thermal ionisation of (Noye.s 
andWiLSOx), A., ii, 112. 
of the higher groups, ionisation of 
(Saha), A., ii, 6. 

light, ma-ses of (Aston), A., ii, 


480. 

separation of, by diffusion (Mtr- 
MANX), A., ii, 401. 

Elemi oU, sesimiterpene alcohol from 
(Jaxsch and FaHTl), A., i, 814. 
Elemi resin, Manilla, B-Rmyrin from 
(Rollktt), a., i, 477 ; (Roll eh and 
Bpjitke), a., i, 588. 
a-Elemol (Jansch and Faktl), A., i, 


814. 


EMta (madtnsis^ respiration in (Lyon), 


A,,i, 1270. 

Emnlsin (Hblfrrich, Speidel, and 
Toeldte), a., i, 722. 
detection of, in plant tissues (Rosen- 
tbalsr and SeilSr), A., i, 278. 
Fnei^ni (Tomuasina), A., ii, 310. 
fiwrgy, supplied, relation between 
intensity of spectral lines and (Ham- 
BURQER), A., ii, 822. 


Enteroliths from msn(MfiRNBR) A., i 
1261. ’ 
Entropy, calculation of (Eastman), A., 
ii, 124. ^ 

derivation of the constants of 

(Herzfklo), a., ii, 375, 

of gases (Urey), A., ii, 533. 
of diatomic gases (Tolman and 
Badger), A., ii, 830. 

Enzymes (V. Euler and Myrback), A., 

i, 517 ; (Nakagawa), A., i, 1244, 
isolation of (Willstatter), A., i, 160. 
action of liglit on (Pincusben), A., i, 

404 ; (PixeuBSEM and Kato), A., i, 
405. 

effect of radium emanation and X-rays 
on (Hu.sset and Tjiom.son), A.-, i, 
871. 

dielectric constants of (Keller), A., 

ii, 284. 

nomenclature of (Willstatter sad 
Kithn), a., i, 400 ; (Deknby), A., 
i, 400. 

nomenclature of the activity and 
affinity of (t, Euler and Joseph- 
bon), a., i, 966. 

activation of, after poisoning with 
metallic salts (Kehoe), A,, i, 966. 
specificity of (Willstatter and 
Kuhn), A., i, 400, 401, 721 ; 
(Kuhn), A., i, 1033 ; Willstatter, 
Kuhn, and Sobotka), A., i, 1034 ; 
(Abderhalden), a,, i, 1269. 
chemistry of (v. Fulek), A., i, 160. 
resolution of racemic amino-acids by 
(Abderhalden and Tanaka), A., 
i, 1070, 

action of, in fat synthesis (Spiegel), 
a., i, 723. 

dry, apparatus for preparation of 
(Salomonson and v. Euler), A,, 

' i, 49.5. 

of malt (Ohlrson), A., i, 620. 
oxidising (Onslow), A., i, 723. 
production of, by bacilli (Fer- 
nandez and GarmEndia), A,, i, 
881. 

pancreatic (Willstatter, Wald- 
schmidt-Leitz, and Memmen), A,, 
i, 403; (Willstatter and Wald- 
echmidt-Lkitz), a., i, 403 ; (Will- 
.statteRjWaldschmiut Leitz, and 
He.sse), a., i, 507 ; (Willstatter 
and Mem men), A,, ii, 704. 
protcolvtic, of the spleen (Hedin), 
A., i; 168. 

respiratory, in germinating seeds 
(Bach and Oparin ; Oparin), A., 
i, 425. 

Sniymes. See also : — 

Amylase. 

Antiphenolase. 
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Em^M. 8 m also t— 

AntipepsiD. 

ArgiatM. 

Catalase. 

Diastase. 

Emulsin. 

Esterase. * 

Fumarase. 

3>Glncosidase. 

Glycernphosphatase. 

Hippiiricase. 

Histozyme. 

iQvertaae. 

Liohenase. 

Lipase. 

Mstinosidase. 

Oxydase. 

Pepam. 

Perorydaae. 

Protease. 

PtyaliD. 

Reductase. 

Renoin. 

Saccharaae. 

Sucrase, 

Sulphatase. 

Takasaccharaae. 

Trypsin. 

Tyroainaae. 

Urease. 

WaldenaM. 

Eniyme action (Shehman), A., i, 621 ; 
(McGuike and Falk), A., i, 872 ; 
(SuRUiRA, Noyes, and Falk), A., 
i, 1246. 

course of (Arbhenius), A., i, 1032. 
Ephedrine, synthesis of (Foujlj^bau ami 
PuYAL), A., i, 238. 

Epicftt^chioJ (Fkku DEN BERG ftnd Pi Rii- 
makn), a., i,.607. 

Epwluooiamine, and its phenyloaazone 
[LEYKNEand Mevrr), A., i, 445. 
Equation of state, a and b in (Core), 
A., ii, 214. 

Tan der WaaU’ {Bovntox and Beam* 
ley), a., ii, 11. 

Equilibria, effect of catalysts on 
(Clakens), a., ii, H4. 
diaplacenient of (Colson), A., ii, 
620. . _ 
in solutions, Yolume change in (Cohkn 
and Moesveld), A., ii, 637- 
in binary systems, influence of sub- 
stitution on (Kbemann, Sutter, 
SiTTR, Stkzklba, and Dobotzky), 
A., i, 45; (Kkemann, Mauek- 
MANH» MOllkb, and Roslke), A., 
L 882; (Kbemann, Maueumann, 
and Oswald). A,, i, 336; (Kbe- 
VANN and Mauermann), A., i. 
878 ; {Kbemann, HOniosbbbo, and 
Madebmann), a., i, 908. 


IqBlUbxia, in ternary systems (Ubaeot), 
A., ii, 647. 

chemical, in electrometric oiidatioii 
(Grubb and Hubbrioh), A., ii, 
138. 


ionic, application of the law of mass 
actiou to (BrOnstbd and Peder- 
sen), A., ii, 61. 

non-, uni-, and bi-variant (Sghbkink- 
MAKEBS), A., ii, 187, 516. 
statistical, in relation to the ma^s 
action law (Rodebuse), A., ii, 


620. 

Erbium chlorite (Levi), A., ii, 421. 

Erdmann’s salt, structure of (Thomas), 
T.. 617. 

Ergostane ('VP’indaus and Geosskopf), 
A., i, 76. 

Ergoatanol, and its acetate (Wind a us 
and Grosskopf), A., i, 76. 

Eigoatanone ( W I n i) au.s and Grosskopf) , 
A., i, 75. 

Ergosterol in yeast (Wind A us and 
Grosskopf), A., i, 75.^ 

Ergot (Stoll), A., i, 127. 
alkaloids of (Daj.e and Spiro), A., i, 
420i 

Ergotamine (Stoll), A,, i, 127. 
effect of, on sugar in blood (Lesser 
and Zipf), A., i, 1150. 
salts of (Chemischh Fabrik vorm. 
Sandoz), a., i, 480. 

Ergotaminine (Stoll), A., i, 127. 

HrigeTon canadertse, essential oil from 
(SCHIMMEL k Co.), A., i, 40. 

Enicio acid, and its anhydride (Holde 
and Zadek), A., i, 1058. 

Erythritol isopropylidene ethers (Boese- 
ken, Schaefer, and Hermans), A , 
i, 177. 

Erythritolfl, polymorphism of (Gau- 
rert), a.*, i, 154. 

Erythrosin, composition of (Gomberc 
and Tabern), A., i, 112. 

Eaeretholemethine, and its alooholate 
(Max and Michel Polonovski), 
A., i, 831. 

picrate (Max and Michel Polonov 
ski), A-, i, 700. 

Eserine (pfiyaodigmive) (Barger and 
Stsoman), T., 768. 
constitution of (Max and Micukl 
Polonovski), a., i, 831- 
derivatives of (Ma$ and Michel 
PoLOxavsKi), A., i, 040. 

Esoline ethyl and methyl ethers, aud 
hydroxy-, and iodo-, derivatives of 
(Barger and Steoman), T,, 762. 
diniethiodide, and hydroxy* (Barobr 
and Stedman), T., 764, 

Ssox Iwius (pike), respiratory 
in (Gardner and Kino), A., h 727. 
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pKpantioD of (LaboeatoibX' 
U«ii).A.,i,no. 

cfttalytic preparation of (Sbnlirens 
and ABOTTLiNo), A., i, 9. 
anodic formation of (Schall), 

120 . 

catalytic action of hydrogen ions in 
hydrolysis of (Olitisr and 
Besobb), a., ii, 144. 
influence of the base on Telocity of 
saponification of (Cashmobe, 
MoOoaBiB, and ScABBOBcnaB), T., 
197. 

redtictionof(PBiN8), A., i, 1172. 
reaction of, with organomagnesium 
deriTatirei (Staunikov), A., i, 
4a2, 4S8. 

organic, Kbntgen ray inreatigation of 
(Shbabee), T., 3152. 

Sitaraee, hydrolysis of racemic amine- | 
acid esters by (Abderbaldek. Sickel, i 
and UedA), A., i, 1146. I 

Eiteriflcation (Advani and Sun- j 
borough), a., i, 1009. 
silica gels as catalysts in (Milligan 
aiidEnnET), A., ii, 18. 

Ethane, aa-(itchloro*i8 iodo-, and aa$- 
^ricbloro-a-iodo- (Howell), A., i, 
175. 

fetmchloio-, equilibrium of naphthalene 
and (Cohen, de Mbester, and 
Moesveld), a., ii, 612. 
a^-diiodo, action of silver nitrite on, 
and aS^finitro-, and its teirnbromo- 
derivative (Ipatov), A., i, 529.. 
^^^ranit^o-, i-di potassium derivative 
(Hunter), T., 547. 
j^^conitrO', preparation and reactions 
of (Allsop and Kenner), T., 
2312. 

Ethane' a^'■diaalphonio acid, barium salt 
(BAY), T., 2176. 

Ethaneinlphonio acid, ^-chloro- (DelS- 
PINE and EaCllSN BRENNER), A., i, 

743. 

Ethanesnlphonyl bromide {C’liERBn.iKz 
and Schnauder), A., i, 435. 
Ethanetetracarboxylic acid, preparation 
of (Mannich and Ganz), A., i, 13. 
Ethanetetracarboxylic acid, rfinitro*, 
ethyl ester (Alwop and Kenner), T., 
2315. ‘ 

S-Ethanolamiaoacridine (Fakbwerkr 
YORM. Mbistek, Luciub, k Burn- 
ing), A., i, 1130. 

S-Bthanolamino-S -ethoxy acridine 

(FARBWERKEVORM.MEI8TEB,LUrirS, 

k BbOnino), a., i, 1130. 
Bthanolmerenri-ialta (HorniANN and 
Leschbwski), a., 1, 184. 

Ether*, decompoeltion of, by metallic 
sodium (Schorioih), A., i, 207. 


Ethers, preparation of, from prima^ 
alcohols (Popelier), A., i, 632 ; 
(Durand), A., i, 780. 

Ethereal sulphates, syuthesia of, in the 
body (Helb), a., i, 1156. 

Etheseroline (Max and Michel Polon- 
ovsEi), A., i, 700. 

Ethoxide, lithium, action of hydrogen 
sulphide on (Jones and Thomas), 
T., 3285. 

sodium, compound of dextrose and 
(ZemplSn ami Kunz), A., i, 897. 

(«. Ethoxy acetoveratr one (Pratt and 
Robinson), T., 752. 

Ethoxyacetyl chloride, preparation of 
(Pratt and Robinson), T., 752. 

5- Ethoxyacridine (Farbwerre vorm. 
Meister, Lucius, & Brunino), A., i, 

1130, 

6 - Ethoxy acridine, 6*Ghloro-2-nitro-, aud 
2-nitro-ri-amino- (Farbwerkr VOBM. 
Meister, Lucius, k Bp.unino), A., i, 

1131. 

3- and S-£thozyacridines, dmmiuo-, 
chloro-, and chloroamino-derivatives 
(Farbwerke vorm. Me is ter, Lucius, 
& Bruning), a., i, 1130. 
3-Ethoxyaoridone (Fabbwebbe vorm, 
Melster, Lucius, k Brunino), A., i, 
1130: 

^-pEthoxyanilino-ahydrozy-a-methyl- 
propionic acid (Lks Etablissements 
Poulenc pRiREs), A., i, 1001. 
EthoxyanthranylpyridiniuiB bromide 
End pi crate (Barnett, Cook, and 
Matxhkw.h), T., 2004. 

3- Ethoxybenzaldehyde, 5-broniO'2- 

hydioxy- (Davies), T., 1692. 
5-i)itro-2-hydroxy- (Davies), T., 
1587. 

4- Ethoxyheuahydrol, 3- and Z'-^moTUh, 
and 3:5-di-bromo- (Montaonb), A., i, 
228, 

5- Ethoxybenzoic acid, 5 •nitro'2- hydr- 
oxy-, and its sodium salt (Davies), 
T., 1569. 

4-Ethoxybenzoplienone, 3- and Z'-mmw-j 
aud 3:5-di*bromo- (Montaonk), A,, i, 
228. 

4-Ethoxybenzophenoae-2'-ar8inio acid 
(Lkwi.s aud Cheetuam), A., i, 
408. 

4-Bthoxybenzophenone-2^-(it-bMmo- 
arsine (Lewis and Chektuam), A,, i, 

4Ethoxyben2ophenone-2'-(7uodoartiiie 
(LEWia and CHBETiiAMi, A,, i, 
408. 

2-Ethoxy • 3- oy ano-4:6' dipbenylpyridine 

(Kohler and Souther), A., i, 244, 
EtJioxy -derivatives, analysis of (Davies 
and RubenstEIS), T., 2343, 
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6-Ethoxy-7:9-di*tliyl-4:5-dihydmrie 
aeid, 4-hydroxy- (Bilts and Lem- 
berg), A., i, 965. 

Xthoxy^ydiohnieinolone, deriTatives 
of (Leucbs, Gkuss, and Heebing), 
A., 1, 131. 

Ethoxydihyhroatryclininoliiia (Leuchs 
and Nitschke), A., i, 132. 

4'-EthoxydiphenylaminO’2-oarboxylio 
acid, 5-uitro- (Fabbwerke vorm. 
MeibTeb, Lucius, & Brunino),A., i, 
1131. 

a-Bthoxy-oa-diphenylethane, ^-bromo- 
(Ijpp and Ludicke), A., i, 319. 

0- Ethoxyethylmalonifl aeid, j9-chloro-, 
ethyl eater (Benart and Schinkopp), 
A., i, 180. 

1- Ethoxyindole-2-carboxylio acid, and 
its ethyl eater (Gabriel, Gebhabd, j 
and Wolter), A., i, 704. 

2- Ethoxy-3-lteto-3 : 3-dihydro-l :4-heiix- 
thiaiine (Zabx), A., i, 376. 

2-Kthoxy-8-keto-2:3-dihyaro-a-iiaphtha- 
thiaiine (Zahn), A., i, 376. 

2- Ethoxy-3*l[eto-6-inethyl-2:8-dihydro- 
l;4-beiLithiailiie, 7-ehloro- (Zahn), 
A., i, 376. 

5- Ethoxyketotatrahydroheptabens- 
thiaxine, and 7-chloro- (Mater and 
Horst), A., i, 845. 

6- Etboxylepldiiie ethiodide (Mills and 
Braunholtz), T., 2811. 

b-Ethoxymethylbeniyl aloohol (v. 

Braun, ZoBEL, and KijHN),A.,i, 1200. 

0- Ethoxymethyltaniyl bromide (v. 

Braun, Zobel, and Kuhn), A., i, 

1201. 

(j-Ethoxymethylbanxylamine, and its 
salta (V. Braun and Zobel), A., i, 
1200. 

a-£thoxymethylaneacetoaeetie aeid, 

-y-bromo-, and 7-chloro-, ethyl esters, 
and their copper derivatives (Benart 
and Ebert), A., i, 1058. 

Bthoxymethylenediacetyl. See a-Eth- 
oiy-A«-pentene*78-dione. 

Ethoxymethylenemalononitrile (Diels, 
Gartner, acnd Kaack), A., i, 24. 

1- Ethoxy-S-methyl-S-ethylcycfcpropane- 
l;2-dicarboxyUo acid (Singh and 
Thorpe), T., 119. 

SthoxymethylWonie acid [Staud- 
iNGER and Schneider), A., i, 465. 

jS - 0 Btlmxyinethylphenylethyl alcohol 

(V. Braun, Zobel, and Kuhn), A., i, 

1201. 

3- EUioxy S-methylcyrfopropane-l : 2-di- 
earboxylie acid (Goss, Ingold, and 
Thorpe), T., 360. 

a-Ethoxypentano-TS-dione, and its di- 

eemicarbazone (Diels and Petersxn), 
A., i, 15. 


a Ethoxy-A*-p«»twe-76-di«*» ita 
derivatiTea (Diilb and Pitibsen), 
A., i, 14. 

j 7 ’EtWyph«nyloarbamio aeUU ^-ohloro- 
ethyl ester (Adams and SbgUR), A., i, 
457. 

d-Ethoxypheayl-d'-othoxTcyotohMyl- 
aminos, isomerio, and their derivatives 
(v. Braun and Hahn), A., i, 102. 

j>Ethoxyphenylcy<^ohexen;^laii^a (v. 
Braun and Hahn), A., i, 103. 

4-Ethoxyph«nyl-4"-hydroxycsfciohoxyl* 
amine, and its di-j^nitrobenzoyl de- 
rivative (V. Braun and Hahn), A., i, 

» 108. 

4-Ethoxyphonyl-4'-hy^xycyciolioxyl- 
mothylamino, and its yi-nitrobenzoyl 
derivative (v. Braun and Hahn), 
A., i. lOS. 

4-EthoxyphenyUiialonamie add, quinine 
salt (Aktikn-Gesellschapt fur 
Anilin-Fabrikation, Altbohul, and 
Bachstez), a., i, 126. 

i^-EthoxyphenylmothvUnainoiiiethyl 
sulphite, sodium aerivative (Bock- 
mUhl and ‘Windisch), A., i, 29. 

I 3*|>’Ethoxyphenyltetrahydro-l:3:2- 
oxaione (Pierce and Adams), i., i, 
484. 

2-Ethoxypyridiiie, 5- amino-, acetyl de- 
rivative (Tbchitschibabin), a., i, 
596. 

«-nitro-, and its amine (Tschitschi- 
BABIN and Btlinkin),‘A-, i, 696. 

EthoxyquinaldinM (Braunholtz), A., 
i, 245. 

6-Ethoxy-2-atyr7l-3-nuthyleliromoiie 

(Heilbron, Barnes, and Morton), 
T., 2568. 

u-Ethoxy-e-tolylaeotic add, and its 
ethyl ester and nitrile (v. Braun, 
Zobel, add KUhn), A., i, 1201. 

Ethyl aloohol, prodnction of, from cal- 
cium lactate (Katser), A., i, 986. 
optical constants of (Tear), A., ii, 
593. 

refractive index of (Elsey and Lynn), 
A., ii, 349. 

variation of, with temperature 
(Hall and Payne), A., ii, 197. 
ionisation of (Danner and Hilde- . 
BRAND), A., ii, 116 ; '(Daknek), 


A.,u, 117. 

photo-oxidation of (Cohen), A., i, 
1053. - . . . , • 

density and refractive index oi roix- 
tnres of acetaldehyde and (van 


Adbel), a., i, 181. 
compressibility of mixtnres of water 
and (Moesveld), A., ii, 1740. 
solubility of subttances in mixtwes 
of water and (Wright), T., 2498. 
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Etlifl fllMlwl, action of, on ammoniam 
anlphatw (Dunmcliff), T., 476. 
as a stabiliser for hydrogen peroxide 
{Usmvioi-Dbaoanescu), a., ii, 
286. 

dehydration of, with phosphoric oxide 
(Balabstf), a., i, 287. 
concentration of, in blood and nrine 
(MiLls), A., i, 71. 

absolnte, preparation of (Notes), A., 
i, 483. 

specific gravity of (Riiber), A., i, 891. 
estimation of, in mixtures with acetone 
(Bushill), a., ii, 665. 
estimation of water in (Kolthoff), 
A., ii, 248. 

sepmtioD of, from nitric acid (E. and 
K. Uebain), a., ii, 125. 

Ethyl alcohol, bromonitro', chloronitro-, 
and /S-hydroxylamino-deiiTatiyes ; 
and their derivatives (Wilkendorf 
and Tr^nel), A., i, 288. 

Ethyl bromide, action of silver enlphate 
in anlphuric acid solution on (Schi- 
Lov), A., i, 2. 

Ethyl ether, preparation of (Sexdxeens), 
A., i, 742. 

densities snd vapour pressures of 
(Tatloe and Suith], A., i, 9, 
frewing point of (Keyes, Towy- 
BHiED, and Young), A., ii, 376. 
mutual solubility of water and (Hill), 
A., ii, 467. 

dehydration of, with phosphoric oxide 
(Balakeff), A., i, 287. 
molecular compounds of ort}io])hos-> 
phoric acid a^id (Rabixowitbch 
and Jaeubsohn), A., i, 1172. 
influence of, on the Grignard reaction 
(Majima and Kotakb), A., i, 482. 
mercuri-salts of (Hofuank and Le- 
acHEwsKi), A., i, 194. 
detection of etbylenic compounds in 
(Richard), A., ii, 587. 
estimation of, in air, blood, and other 
fluids (Haqoae.[>), a., ii, 343, 

Ethyl ether, a 3 -dichloro*, interaction of 
ethyl aodiomalonate and (Ben art and 
Schinkopf), a., i, 179. 

Ethyl groups, introduction of (Gilman 
and Hoyle), A., i, 26. 
mercaptan, formation of, from Z-evstine 
by bacteria (Kondo), A., i, 517. 
jS-broroo*, and d-chloro- (DelEpine 
and Rscrkkerehmbr), A., i, 748. 
peroxide, dihydroxy' (Wikland and 
WiNOLiR), A., i, 651. 
phenyl ether, /3-chloro- (Briti.<»h Dtk- 
STDFMCoRponATiON, Ltd., Perkin, 
and Clbmo), A., i, 453. 
sulphate, ethylation with (Cade), A,, 
i, 998. 


Ethyl sulphate, action of magnesium 
^ganic haloids with (Gilman and 
Hotle), A., i, 26 . 

vinyl sulphide, o-bromo- and a-chloro- 
( Bales and Nickelson), T., 2488. 

8 -Ethyl- 6 * 7 - acetanilidopropylbarhlturic 
acid (Dox and Yoder), A., i, 950. 
Ethyl-^-scetanilidopibpylmalonic acid, 
ethyl ester (Dox and Yoder). A i 
950. ^ ’ ' 

Ethylacetoacetic acid, bromo- and 
chioro-, ethyl esters, action of hydr- 
azine on (Macbeth), T., 1125. 

5-Ethyl-5 7-Rcetopheiietidinopropyl- 
harhitnrie acid (Dox and Yoder) 
A., i, 950. 

Ethyl *7-acetophe netidinopropylmalouio 
acid, ethyl ester (Dox and Yoder) 
A., i, 950. 

Ethyl-acetylbenxhydrazide, 5-nitro- 
2-tt-hyilroxy- (Teppema), A., i, 258. 

^’Ethylacraldchyde, and its semicarb- 
azone (Delaby), A.^ i, 753, 1171. 

-^"^“■Ethylailophanio acid, ammonium 
salt and esters of (Biltz and Jeltsch), 
A., j, 1074. 

8 -Ethylallyl alcohol See A^-Penten- 
d-ol. 

Ethylallylbarhittirio acid, monocarb- 
oxylic acid from ozonide of (Stau- 
disger), a., i, 155. 

5-Ethylaminoacridiiie (Fahbwbhke 
YORM. Meister, Lucius, A Bruninq), 
A., i, 1130. 

7 '£thylaiainobutane, a-amino-, and its 
chloroplatinate{BEUTLANTs),A,,i,763. 

7 - Ethylainino' ii-a-bntylamine. -See 
7 -Kthykminobutane, a-amino-. 

3-Ethylaminobatyrouitrilfl, and nitroso- 
(BnuTLAN'i's), A., i, 763. 

S-Ethylamino- 3-ethoxy acridine (Fabb- 
WERKE VORM. MeISTEK, LuCIUS, k 

Bruning), a., i, 1130. 

2-EthylaiDiiio - l-hydroxy tetr ahydro- 
naphthalene, 8 'hydroxy-,andit 8 hydro- 
cliloride (v. Braun, Braunsdorf, and 
Kirschbaum), a., i, 106, 

S-Ethylammoindole hytirochloride, pre- 
paration of, from rutaecarpine (As- 
AHiNA and Daiicbt Seiyaku Kabu- 
8 HIK 1 ICaisha), a,, i, 963. 

EthyliMamylbarbituric acid (Shonle 
and Moment), A., i, 249; (Tiffen- 
eau), a., i, 387. 

EthyL^oamylmalonic acid, and its ethyl 
ester (Tiffsneau), A., i, 387. 

2-Ethyl.6 • zsoamylthiophen, and 3-(or 
4-)bromo- (Stein kopf, Augestad- 
Jensen, and Donat), A., i, 124. 

8 - 7 -Ethylanilinopropyl- 6 -isoamyl- 
barbituric acid (Dox and Yoder), A., 
i, 950. 
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T^tUylaniliiLOpropjrluMairliiiiaoaio 
mU, ethyl uter (Dox end Yodkr), 
A., i, 960. i 

iir<^11^jl*o*aidiidine, iS^hydroxy-, salts 
of (v. Bravk and Sbbuaxn), A., i, 
146. 

9>Xt]^Uathraeeiie) 10-chloro-> (Krom- 
PFEima and 'SitANSCHRiD}, A,, i, 
912. 

Ethylation with ethyl sulphate (Cade), 

A., i, 903. 

Xthylboniene, variatioDs in physical 
constants of, from different sources 
(V. AnwBBS and Kollios), A., i, 99. 

Xthylbeniene series, basic derivatives 
of (V. Braun and Blessixo), A., i, 
1280. 

Ethylhenxhydraside, 5-bromo*2>ii'hydr- 
oxy-, 5*chloro*2-a-hydroxy-, and 
6-nitro-2*B-hydroxy-, and their derir- 
atives (Teppeua), A., i, 258. 

Ethylbenxoylaeetie atid, a-brorno-, and 
a-chloro*, ethyl esters, action of 
hydrazine on (Macbbth), T., 1128. 

ms-Xthylbinret (Biltz and Jelisuu), 
A., i, 1075. 

••Xthylhliirett w-nitroso- (Biltz and 
Jkltsgh), a., i, 1075. 

Xthyl'jB'hTomopropylharbitnric acid 
(Staudinobb), a., i, 949. 

X^yl- 7 -broniopropylinalonie acid, ethyl 
ester (Dox and Yoder), A,, i, 950. 

Xthylbntylbarbitnrie acids (Shonlb and 
Mohbnt), a., i, 249 ; (Tiffeseau), 
A., i, 887. 

Xthylbntylmaloiuc aeid (Levenb and 
Taylor), A., i, 81. 

Xtbyl-n* and >i>o-bntylmalonie acids, 
and their ethyl esters (Tiffineau), 
A., i, 387. 

Xthylearhamide, chloroacetyhderivatire 
(Andrxasch), a., i, 546. 

d- and r-XthylearhainidothlolBaceliiie 
aeidi (Kailenberq), A., i, 247. 

TV-Xthylearbasole, 3-bromo* (Stevens 
and Tucker), T., 2146. 

3-iodo- (Stevens and Tucker), T., 
2147. 

Xthyleatoehin tetramefchyl ether 
(Drumh), a., i, 1221. 

XthylehlorMUylmalonic acid, diethyl 
uter (Hill and ftscHER), A., i, 8. 

Xthyl >>ehloropropyl ketone, and its 
semicarbazone (de Booser^.), A., i, 
811. 

2-£thyleln4honie aeid, methyl ester 
(t. Braun, Qmci.in, and Scuul- 
titeiss), a., i, 886. 

9-XthyldeeahydroeaTbazole and its salts 
(v. Braun and Ritter), A., i, 142. 

Xth^ldsexybeiioiii (Danilot), A. i, 
680. 


5-Xthyl-6<7-dietbyliiRiRo;|^py]baridt' 
nrie Bold (Dox and Yoder), A., i, 950, 
Xthyl-y-di^yUmlRtprepyltt^aie 
aeid, ethyl ester {Dox and YOder), 
A., i, 950. 

9Ethyl>9: 10*dlhydimthraeeiw, 

9-hydroiy- (Krollpprixmr and 
Branscheid), a., i, 912. 

Ethyldiphenylamine chloroplatinate 
(QiBSON and Yinino), T., 841. 

Ethylene, absorption of, by chloro- 
sulphonicacid (TRAUBsand Justr), 
A., i, 641. 

reaction of bromine on (Norrtsh), 
T., 8006 ; (Stewart and Edlund), 
A., ii, 304. 

catalytic combination of hydrogen 
and, in presence of copper (Pease) 
A., ii, 472, 842. 

hydration of (Wibaut and Diek- 
MANN), A., i, 1049. 
oxidation of (Blair and Whebler) 
A., i, 1175. 

action of ozone on (Blair and 
Wheeler), A., i, 997. 
action of seleninm oxychloride on 
(Frick), A., i, 890, 
derivatives, absorption cnrves of (Ley 
and RiKke), A., ii, 201. 

(ftbromide, density of (Ederton and 
Lee), a., ii, 462. 

sulphides, and their derivatives 
(Dblepine and Eschenbrenner), 
A., i, 743. 

estimation of, and iU homologues 
(Tropscu and Philippovics), A., 
ii, 509. 

Ethylene, a-chloro*a^^-<rtiodo“, sud 
a6-rftchlon)-a3-fffiodo» (Howell), A., 
i, 175. 

Ethylenediamine, formation of complex 
ions by soltrtions of silver salts and 
(Job), a., i, 307. 

Ethylenedicarbimide (Curtius and 
Mechtenberg), a., i, 1078. 

6:7-Ethylenedioxy*l-meth7M;2:3:4' 
tetrahydroqninoline, and its salts 
(v. Braun, Seemann, and Schul* 
teeisk), a., i, 140. 

7-3:4- Ethylenedioznhenylpropyldi* 
methylamine, and its salts (v. Braun, 
Sbemann, and Schultheiss), A., i, 
140. 

6:7>£thyleBediozyqaixioliae methiodide 
(V. Braun, .Sebuann, and Schul- 
THBIftS), A., i, 140. 

6:7’£thyIen6dioxy-l:^S:4-tetrahydro- 
qninoline, and its tdcrate (v. Braun, 
Fbtzold, Sermann, and Sghul- 
THEiss), A,, i, 137. 

Etbylenedipkenyloarhaiiide (Curtius 
and Hechtsnbero), A., i, 1074. 
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EtlLyline m<m«thalUam deriv* 

atiT« (Bk Forobans), A., i, 84. 

glpool} e^itbio-, interaction of 
platinio chloride with (RAy), T., 138. 

Ithyle»«-oxidflrfMprO'9;10:9':10-dl‘> 
bydroanthracene. Sec a-Anthra- 

pmacolin. 

Ethy lonvtrieorboxylie acid (St AUBiKGR R 
and XRBia), A., i, 489. 

Ethylformazyl (Walker), T., 2778. 

^•Ethylgalaetozide, extraction of 

(Charpkntier), a,, i, 540. 

Sthylglyeerol, catalytic dehydration of 
(Delabt), A., i, 1171. 
epibromohydrin, action of magnesiam 
halides on (Delaby), A,, j, 531, 
649. 

tribenzoate (Delaby), A., i, 289, 
trifbnniii (Deiaby), A., i, 1171. 


l*EthyIglyoraIine, 5 chloro-, and its 
picrate (Saeasik), A., i, 711. 
S-Ethylgnantne, and it* hydrochloride 
(Teai’be), a., i, 1138. 
Ethylheptyljnalonic acid, ethyl ester 
(SoMMAIRE), A., 1, 388. 
9-Ethylhexahydrocarbazole, and its 
metbiodide, and 7-aiiiino- (v. Braun 
and Ritter), A., i, 143. 
Etbylhexahydrodipbenylene oxide, 
amino», and its salts (v. Beau.v), 
A., i, 104. 

Y-Etbylhexane, ^(-dtchloro- (r»E 

BooserIi), A., i, 311. 
a-Etbyl-»*hBxanol, /3-hydroxy-, and its 
Bemicarbazone (Grignard and 

Dobie»), a., i, 896, 

7-Ethyl- AT-heiene, C-<^!iloro- (he 

BoosERfi), A., i‘, 311. 
a-£thyl-A^>cycfohexenyIaoetone, and its 
fleraicarbazone (Birch, Xon, and 
Norris), T., 1372. 

o-Ethylhexoie acid, and its carbamide 
and chloride (Tiffeneau), A., i, 


387. 

ethyl ester (Levexb and Taylor), 
A., i, 81. 

/3-Kthylbexyl alcohol (Levbne and 
T.aylor), a., i, 81. 

8-Ettylheiyl iodide (Leveke and 
Taylor), A., i, 81. 

jS-Ethylhexylene ^C-oxide (de Boo- 
sEAit); A., i, 311. 

a-Ethyl- 7 -hydrezypimeIoIactODe 
(Leochs and Nagel), A., i, 90. 

Ethylidene bromohydriu, and bronio-, 
and trimethylone ether, bromo- 
(Hibbert and Hill), A., i, 439. 

Ethylldenebiaaialonomtrile (Diels, 
Qartner, and Kaaok), A., i. 25. 

XthylidenehiBnitroanilinei, dAdiloro- 
hydroxy-, eonititution of {Wheeler 
and Smith), A., i, 948. 


Ethylidene glycerol, brotno^ (Hiebibt 
and Hill), A., i, 439. 

Ethylidene j^ycol, preparation of esters 
and ethers of (Coksortirm tijR 
Elkktrochemische Industrie), 
A,, i, 893. 

Ethylidene glycol, brorao- (Hibbrbt 
and Hill), A,, i, 439. 

Ethylidenemalonic acid, ethyl ester, 
reduction of (Higginbotham and 
Lapwortu), T,, 1618. 

S-Ethylideneihodanine (Oranacher, 
GEBii, Ofner, Klopfknstein, and 
Schlatter), A., i, 707. 

Ethylkoten, bronio- (Staddinoer and 
Schneider), A., i, 465. 

Ethylmercttrie mereapiides (Sachs, 
Antoine, and Schlesinger), X., i, 
1248- 

Ethylmorphine, chloro-, and its hydro- 
chloride (v. Keresztt and Wolf), 
A.,i, 941. 

A’Ethyliiaphtliindole'l;2-dione (St ait- 

dinger), a., j, 933. 

8-Ethyloetahydroearbazole (v. Braun 
and Ritter), A., i, 142. 

y-EthyI^ntan-7'Ol-/3-one, and ite 
deriva tires (Locquin and Woubeng), 
A., i, 302. 

7 -;i-Ethylphenyl-n>hntyric acid (Kroll- 
pfeiffer and Scraper), A,, i, 343. 

a-Ethylphthalide, S-amioo-, 6-bromo-, 
and 5-chloro- (TeppEMA), A., i, 258. 

5-Xthyi-2‘proptothienone, and its semi- 
carbazone (Steinkopf, Augestad- 
Jenskn, and Donat), A., i, 124. 

2- EthyI-6-propyltliiophea (Steinkopf, 
Auurstad-Jensen, and Donat), A., 
i, 124. 

4-Ethylpyridiiie, and its gaits (Tbchit- 
s CHI BABIN and Oparina), A., i, 
1123. 

4- Ethylpyridlne-3:5-dlearboiylie acid 

(Tschitschibabin and Oparina), A., 
i, 1123. 

5- Ethylqninoline, and its salts (v, 
Braun, Petzold, Seenann, and 
SCHULTHEISg), A.,i, 137. 

a-Ethylsemieafbaxlde, and its salte and 
deriratives (Taipale and Smirnov), 
A., i, 905. 

l-Ethyltetrahydronaphthalens, 3 

amino-, and its (ierivatiresiv. BrAun, 
Gruber, and Kirschbaum), A., i, 
lOS. 

3- Ethyl 1;2:3:4- and 6:6:T:8-tetni- 
hydroquinoUnei, and their salts and 
derivatives (v. BbauN, Petzold* 
Seemann, and Schulthbiss), A., i, 
137. 

l-Bthylthiolaathraqttia«he, /S^hj^wiy* 
(Hoffman and Reid), A., i, 9«8. 
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fi-Eth]rlt1ileUiiLtluraqalao]ie-I-1)nt7l' 
lulphone (Hoffman and Rbid), X., 
984. 4 

l'Etli7lthioli»opropylthiollmthra< 
qni^nea (Hoffman and Reid), A,, i, 
988. 

Ethyl-o-tolnldine, formyl deriyative 
(Mailiik), A., i, 458. 

Ethyl-o-tolylarethane, nitiation of 
(Ktan and CuLLiNANz), A,, i, 322. 

Ethylnrethane, A-cbluro-, and ita salts 
(Trafbb and Gockbl), A., i, 189. 

Eueaiypht$ globuliis, sesquiterpenes of 
oil of (Ruzicka, Pontalti, and 
Balab), a., i, 1217. 

Euenpine solntions, gel formation in 
(Rona and Takata), A., i, 357. 

Eudalene, constitution of (Kdzicka ^nd 
Stoll), A., i, 119. 

Evgenia pitanga, constituents of the 
leaves of (Copprtti and GonzIi.bz.), 
A., i, 280. 

Evgenol, estimation of, in rolatile oils 
(VAN £ck), a., ii, 702. 

n- and tso>EQgenola, ultra-violet absorp- 
tion spectra of (Thompson), T., 1594. 

EubygroBCopio point (Schoorl), A., i, 
899. 

Enteetie miitnres of volatile substances 
(Vasilibv), a., ii, 395. 

Evaporation, improved methods of 
(Beck-Er), a., ii, 737. 

Evodia rutacarpa, constituents of the 
fruit of (Asa HINA, Ishio, Kashi- 
WAOi, Mayeda, and Fujita}, A., i, 
638. 

Exerolse, effect of, on circulation and 
respiration (LuNDyoAARD and Mol- 
lbr), a., i, 502. 

Explosion, propagation of, in mixed 
gases (Dixon and Walls), T., 
1025. 

gaseous, pre-pressure interval in 
(Morgan), T., 1304. 
waves, formation of (Laffitte), A., 
ii, 472, 623. 

Explotivet, high, calorimetry of (Robert- 
son and Garner), A., ii, 5S6. 

Extraction apparatus for large amounts 
of liquids (Franzf.n), A., ii, 683. 
for continuous extraction of sohitinna 
in the cold (Javillif.r and de 
Saint-Rat), A., ii, 628. 
for use with boiling solvents (Schaap), 
A., ii, 403. 

with device for solvent recovery 
(Twissblmank), a., ii, 650. 


T. 

FnoMi porphyrin in (Papenbieck), A., 
i, 782. 


FsBoei, estimation of total phosphoric 
acid in (Orotk), A,, ii, 656. 

Faraday’s law (de Hemptinni), A., ii, 

121 . 

Famesol, synthesis of (Ruzicka), A., i, 
691. 

Fatigue, chemistry of (Rakestraw, 
Barley, and Hahn), A., i, 875. 

Fats, formation of (Tbrroink and Lob- 
stein), A., i, 638. 
in plant cells (Habhn and Einttof), 
A., i, 426. 

synthetic, preparation and conatitution 
of (Gilchrist), A., i, 297. 
enzyme action in' synthesis of 
(Spiegel), A., i, 728. 
in milk. See Mdlk. 
nutritive value of (Takahasbi), A., i, 
977, 978. 

as precursors of acetone substances 
(Hubbard), A., i, 631. 
saponification of (Treub), A., ii, 626, 
estimation of the acetyl value of 
(Powell), A., ii, 887. 
estimation of the bromine number of 
(Bboker), a., ii, 889. 
estimation of the iodine number of 
(Margosches, Bard, and Wolf), 
A., ii, 266; ( Ros enhund and Kuhn - 
henn), a,, ii, 886. 

Eeathers, colour of (Mason), A., i, 509. 

Fee^g-stnfi, replacement of proteins 
by urea in (Honcamp), A,, i, 266. 
amino-acids of (Hamilton, Utbi, 
Baker and Grindley), A., i, 522. 

rf-rycfdFsnohene (ScHERTNO), A., i, 47. 

cis- and ^rans-apoFeuchoeamphoric 
acids, and their de'riva lives (Namet- 
kin and Chuchrikova), A., i, 677. 

Fenchone, absorption spectra of solutions 
and vapour of (Purvis), T., 2518. 
action of nitric aefd on, and bromo- 
nitro* (Nametkin, Lubovcova, and 
Choohriakova), a., i, 810. 

Fsnohone, nitro-, reduction products of 
(Nametkin, I.ubovcova, and 
Chochriakova ; Nametkin and 
Chochriakova), a., i, 810. 

Fenchyl alcohol, melting point of (Na* 
METKiN and Selivanova), a., i, 
586. 

Fenchyl sulphite (Ruzicka and*LiEBL), 
A., i, 476. 

Fenehylens (Nametkin and Rushek- 
ceva), a., i,.692, 

Fenehylxanthie acid, ethyl ester, de- 
composition of (Nametkin and 
Selivanova), A., i, 586. 

Fermstttation, chemistry of (Ned berg), 
A., i, 171. 

influence of amines on (Oribnt), A., 
i, 171 
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alcoholic, action of ultra- 
violet light on (SdBNGSN and 
CoOLHitAs), A., i, 1042, 
action of metallic salta on (v. Mat), 
A,, i, 1269. 

stimulation of (Soda), A.,i, 517. 
by Botrytia einerea (djb Fazi), A., i, 
634. 

with yeaet-cella (Abueehaldbn and 
Glaubacb), a., i, 518 ; (Abbeii- 
haldek), a., i, 518, 519 ; 
(ABDSKHAiJ>aN and Stix}, A., i, 

lactic, inflnence of copper on (Fonas- 
»IEK), A., i, 422. 

of sugars (W ilistatteb a nd Sobotk a) , 
A.,i, 75. 

eqoivalence of acetaldehyde and 
glycerol in (Grhle, NEUBEWi, 
Hiksch, and Beinfurth), A., i, 


Farrlcyanidea, estimation of, electro- 
metrically, with titanous sulphate 
(Hbxdrixson), a., ii, 781, 

Ferrioxalic acid, salts, dissociation of 
(Burrows and Walker), T., 2741. 
Ferrithlocyanatei {Scagliabum and 
Tabtabi»i), A.,i, 517. 

Ferrocywiidei, electrometric titration of 
metals with (TrzadW'ELL and 
Chervit), a., i, 764. . 

FerromBEgaB®** as a catalytic fertilise 
(PiCADO and Yicebte), A,, i, 12^6. 
Ferroui rtlU. See under Iron. 
Fettiliieri. See Manures, artihcial. 
Fibres, textile, use of, iu qualitative 

analysis (Colb), A., ii, 94. 

Fibrin, reversibility of coagulation of 
(Barkan and Gabpab), A., i, 


Fish, fresh-water, respiration of (Gabd- 
BBB and King), A., i, 162, 727. 
marine, ^n-protein organic eon- 
stitueutir of the blood of (Denis), 
A., i, 164. 

Fiah oils, unsaturated fatty acids of 
(Brown and Beal), A,, i, 647. 

Flames, electrical properties of (Wilson), 
A., ii, 677. 

as disperse systems (v. Weimabn), 
A.,ii, 394. 

Flame, propagation of, in mixed gases 
(Payman), T., 412; (Payman and 
Whbeleb), T., 1251 i (Ellis), T., 
1435. 

propagation of, in mixtures of paraffins 
aud air (Mason), T., 210. 
hunsen, roaring of ((5 laser), A., ii, 
141. 

coloured, production of (Manley), A., 
ii, 148. 

Flavanol-p'dimethylaminoanil, thio- 
(Arndt, Flemming, Scholz, and 
Lowensohn), a., i, 827. 

Flavanone, thio- (Arndt, Flemming, 
SciiOLZ, and Lowensohn), A., i, 826. 
Flavaaones, tbio- (Arndt, Flemming, 
Scholz, aud L6wen.sobn), A., i, 826. 
Flavone colouring mattera, absorption 
H^tectraof (Shibata and Kimotsuki], 
A.| ii, S60. 

Flavonols, formation of anthocyanina 
from (Noack), A,, i, 937. 

Flax waste, estimation of cellulose in 
(Budnikov aud Solotabev), A., ii, 
266. 

Flores cuiae. See Tansy. 

Florida earth, oxydase reaction (Koba- 
yashi and Yamamoto), A., ii, 693. 
Florideae, starch iu (Mangbnot), A., i, 


hydrolysis of, in presence of ketones 
(Gortnkb and Norris), A., i, 399. 
Fibrinogen, estimation of (Starling ek ; 
Howe; Kusznyak and Barat), A., 
ii, 890, ^ 

Fichtelite (Ruzicka, Balas, and 
ScHiNz), A., i, 819. 

FUme, apreading of (Harkins anu : 
Feldman), A., ii, 127. 
thin, structure of (Adam), A., ii, 
539. 

Filters,, carbon, electroendosruosis 
through (Umetsu), A., ii, 299. 
cellulose, for viscous liquids (Guibikh 
and Sauer), A., ii, 850. 
quantitative, Buchner (Cross), A,, li, 
779. 

Filter-pump, improved (Hickman), r., 
S414. , . 

Filtration, velocity of. See Velocity. 
Fish, glycogen content of {Kilborn and 
Macledd), iu, i, 270. 


276. . 

Fluorene, spectrochemistry of (v. 
Auwrrs and Krollpfeiefer), A., 
ii, 101. . 

picryl chloride (Efremov), A-, i, 552. 
Fluorenequinone (Gombebg and Blicke), 
A., i, 915. 

Fluorene-S-sulphonic acid, sodium salt 
(Wedekind and Stusser), A., i, 8()9. 
Fluorescein, colour of (Moir), A., ii, 

48 

Fluorescence, effect of ultra-violet light 
on (Gale), A., ii, 204. 
aud photochemistry (Lbvaillant), 

A. , ii, 597. .. 

and radiochemistry (Perrin), A., u, 
714,810. ^ . 

and photochemical transformation of 
dye solutions (PRiNCr.sHBiM), A., ii, 


528 

Fluorescent subitances, 

detection of (Moreau), A., u, 
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Elaovit^oa nits (Kkbruinn and 
Lruribokb}, A>> h 488 . 

Vlvtriaef atomic weight oL (Moucb and 
Qu.vm). A., ii, 14# 
spectrum of (Galb), A.^ ii, 803. 
oxidation with (Fichtbb and 
Humpiet), a., ii, 562. 

Hjdroflnorie acid, estimation of, in 
presence of hydro 11 aosilicic acid 
(Beihton, Saever, and Stofpsl), ' 
A.,ii, 783. 

Elnorides, influence of, in electrolytic ' 
oxidation (Rius t Mik 6), A., ii, 
119. 

estimation of (Shut), A.,iit 85. 
BydroHnosilieie acid, concentration of 
(Jaoobson), a., ii, 561. 
estimation of, in presence of hydro- 
fluoric acid (Brinton, SARVEKt 
and Stoppel), A., ii, 788. 

Fluorine oiganio compounds, refractivity 
of (SWAKTS), A., ii, 273. 

Fluorine detection and estimation : 
detectioQ of, in inorganio fluorides 
(Meulen), a., ii, 249. 
estimation of, in blende (Rocha- 
ScHuiDT and KRcaEE), A.> ii, 782. 

Flaorone, 1:6; 8-inhydroxy- (Pp.att aud 
RoBinsoNh T., 741. 

Fluorspar, qnantitatire deoompoaition 
of (Palit), a., ii, 861. 

Foods, physical chemistry of (Paul), 
A., i, 167. 

estimation of arsenic in (Hann), A., 
ii, 787. 

estimation of metals in, colori- 
metrically (Jarvinen), A., ii, 655. 

Fonnaldehyde, photochemical formation 
of (Baly, Heilbros, and Barker), 
A., i, 996. 

formation of, from carbouates (TbI'N- 
berg), a., i, 1271. 
from hydrocarbons (Schonfelder ; 
Blair and Whreler), A., i, 
1175. 

from methane (Wheeler and 
Blair), A., i, 285. 
from ozone and hydrocarbons 
(Blair and Wheeler), A., i, 
997. 

preparation of (Bobrov), A., i, 300 ; 
(Wheeler and Blair ; Con- 
sortium EUR Elbktbochemischk 
Industrie), A., i, 752. 
eqailibrium ^tween amino-acids and 
(Svehla), a., i, 181. 
condensation ofbenzidine and (Rondo 
and &HIDA), A., i, 147. 
action of Grignard reagents on (ZiEC- 
LEE and Tiehanh), A., i, 30. 
action of hydrogen peroxide on (Bach 
and Geherosow), A., i, 13. 


Formaldehyde, condensation of nitre- 
naphtbylsmines and (Moeoan and 
Jones), A., 1, 379. 

action of, on potassium sulphite and 
hydrogen sulphite (Estalella), 
A., i, 181. 

flxatiou and polymerisation of, by 
green plants (Sabalitschka), A., 
i, 76. 

effect of, on blood-serum (Henley), 
A., i, 1253. 

action of, on serum proteius (Kubten), 
A., i, 504. 

detection and behavionr of, in corpses 
(Bruninq), a., ii, 442. 
estimation of (Blair and Wheeler), 
A,, ii, 268 ; (Borgstrom), A., ii, 
797. 

estimation of, by oxidation (Gros), 
A., ii, 98. 

estimation of, in presence of copper 
sulphate (JakeS), A., ii, 442. 
estimation of, in formalin (Mach and 
Herrmann), A., U, 99. 
estimation of, in paraformaldehyde 
(Borgstrom and Houscb), A., ii, 
590. 

Formaldehyde, (H ins berg), 

A., i, 1058. 

Formaldehyde-protein (IIkineb and 
Marton), a., i, 616. 

^^nrmaldehydesiilphoxylie acid, sodium 
salt, estimation of, voiametrically, 
(Salkin), a., ii, 664. 

Formalin, estimatioti of formaldchydu 
in (Mach and Herrmann), A,, ii, 99. 

Formanilide, decomposition of (Mailhe), 
A., i, 458, 

Formhydroximinic acid, ester of (Hou- 
BEN, Ffankuch, and Kuhling), A., 
i, 1077. 

Formic acid, aud its esters, preparalion 
and rotation of (Pickard, Kenyon, 
and Hl'ntkr), T-, 9. 
electrolytic dissociation of (Averbach 
and Zeolin), A., ii, 55. 
theniial decoiiifKisitioii of the vapniir 
of (Hinsiielwood and Tofley;, 
T., 1014, 

partition of, between ether and water 
(Auerbach aud Zeolin), A., ii, 61. 
decomiM)sition of (Hinshelwodd and 
Hartley), T., 1338. 
in presence of alumina (Adkins and 
Nissen), A., ii, 309. 
catalytic decomposition of, in acetic 
anhydride (Schierz), A., ii, 231. 
velocity of decomposition of, by 
sulphuric acid (Schierz), A., iii 
280. 

electrolytic oxidation of (MClleb), 
A., i, 743. 
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Farttis mU> caUlytio dahydraiidatidQ 
of (HfLLBs aod XkiIjJ, A., ti, 748, 
aotioa of, on ethylglycorol (Dbiab?), 
A., i, ?53. 

liydrolysw of protoina by (Zblinbki 
and Sadikot), A,, i, 721. 
diatribntioD of, in tUsues, after in> 
jeetion of aodium forroylRlycine and 
a^r Mdiura formate (Stepfuhs), 
A., i, 1156. 

in urine of children (McNeal and 
Eldbidge), a., i, 631. 
cnprona ammoniam salt (Labson and 
Teitswobth), a., ii, 157. 
sodiom ealt^ oiidatlon of, nnder pres- 
sure (SCHBAPJ5R), A,, i, 87. 
ethyl eater, preparation of (Bishop), 
A„i, 1066. 

reaction of, with organomagnesinm 
derivatives (STADNiKov),A.,i,462. 
0 -cthylallylester(DKLABy), A., i, HTJ. 
derivatives, preparation of (Badische 
Amilin- & Soda-Fabrjk), A., i, 
1172. 

estimation of (WHimEK), A., ii, 346. 
estimation of, gravimetrically (Auer- 
bach and Eeglik), A., ii, 95. 
estimation of, volumetrioally (Utkis- 
Ljubovzov), a., ii, 588 ; (Holm- 
bekg and Lindbekg), A.,' ii, 794. 
estimation of, in urine (Bekediot and 
Harbop), a., ii, 96. 

Fonnle iiW, chloro-, irichloroethyl 
ester (Farbexpabrikex vojim. 
F. Baybb a Co.), A., i, 86 . 
7 -chloTopropyl ester (Doi and 
Yodbr), a., i, 488. 
chloroirtofto- and cLbrorfi-thio-, 
methyl esters (Ak^dt, Mii-oe, 
and Eckert), A., i, 1060. 
rifttliio', salts and derivatives of 
(Levi), A., i, 996, 

FormO'dy-dimethyl-A^bntBnylanilide 
(Claisek, Krembrs, Roth, and 
Tietzb), a., i, 1052. 
Fermo-A’^-A^-tflopentenylanilide (Ci..vi 
SEN, K REM EES, RoTH, and TjkTZK!, 

a., i, 1051. 

Formoxyhsemin (Kuster and Wiliiu), 
A., ii, 1031. 

oFormoxypropylbenKens, 3‘bromo. 
(Schmidt, Schumacher, and Assiis), 
A., i, m. 

Fonnalee and syrnhols (Wauker), T., 
939. 

electronic, method of writing (Will- 
iAMs), A., ii, 481. 
O-Fomylcamphenebremo^drin 
(SUHMIDT, SceUMACHEB, Wld ASIIUS), 
A., i, 615. 

Focrnylformamideximt (Houbbn, Fean- 
kcch, and KiIhlino), A., i, 1078, 


p-r«pmyl^eaylnriinie aeU, diatM* 

hydrazone and phenylmethylhydr- 
azone {Albert), A,, i, 70. 

Fowls, chemical defence meehanism of 
(CEOWDLEandSHKRWiK), A.,i, 420. 
synthetiB of ornithine in (Cbowdle 
and Sherwin), A., i, 632. 
fasting, Bjrnthesis of glycine and orni- 
thine by (Bullowa and Sbeewis), 
A,, i, 783. 

Freezing point, measurements of 

(Keyrs, Townshexd, and Youe®}. 
A., ii, 376. 

of organic liquids (Timmeruahb), 
A., ii, 215. 

Frogs, beiiavionr of glycogen in (Lesser), 
A., i, 1154. 

Fucouamide (Clark), A,, i, 16, 

Facose, structure of (Clark), A., i, 18. 

Fuel, calorific value of various kinds of 
(Konovai.ov), a., ii, 217. 
absorption of water by (MooRE and 
SiNNATi'), T., 275. 

motor, estimation of free sulphur in 
(Ormasdy and Craven), A., ii, 
504, 

raicro'cnalysia of (Gault, Nioloux, 
Ffeusch, and Guillemet), A., ii, 
788. 

Fnlgldes, iialochromism of (Stobre and 
Dirtzel), a. , i, 39, 

Fuller’s earth, oxydase reaction of 
(Kobayashi and Yamamoto), A., 
ii, 693. 

action of, on terpenes (Vestable), 
A.,j, 474. 

Fulminic acid, mercury salt, decomposi- 
tion of (Langha.vs), a., i, 97. 

Fumaraae, purification of (Tsucui- 
iiASHj), A., i, 1148. 

Fumaric acid, physical properties of 
(Wms.s and Dowx.s), A., i, 534. 
use of, in volumetric analysis (Langs 
and Kline), A., ii, 180, 
detection of, micro-chemically (VAN 
Itallir), a., ii, 97. 

Fomsjric acid, dihydroxy-. See Maleic 
acid, (iihydroxys 

Fumarolei, of Alaska (Allen and Zibs), 
A., ii, 646. 

Fumaroyl ;»troxide, decomposition of 
(Ficjitlr and Fhitsch), A., i, 438. 

Fimhilidj eggs of, effect of salts on the 
ditfurion of acids and alkali into 
(Loeb), a., i, 72. 

Fungi, cojistitueuts of (Ivanov), A., i, 
735. 

formation of carbamide in (IviKOv), 
A., i, 520. 

in soils (Abbott), A., 1, 1167, 
m ea and urease in (Goris and Costy), 
A,, i, 171. 



iH172 


INDEX OS SDBJBCrrS, 


Jrogi, higher, chemistry of (Bard and 
Zxllksk), a., i, 987. 

Furforalde^de, formation and distill* 
ation of (Pervier and Gortnbb), 
A., ii, 884. 

blue colouring matter from (Pabchke) 
A., i, 699 . 

FurfaraldehydediaUylhydraaone 

(Diels), A.,i, 1079. 

rurfaraldehydepheaylhydraaone oxide 

(Bergmann, Ulpts, and Wrn’E), A., 
i, 893. . . . 

Fnrfnryl alcohol, decomposition of (I UM- 

merer and Gump), A., i, 698. 
Fuxfuiyleamphot (Wolff), A., i, 
Furforylcifcfehexanone (Wolff), A., i, 
1109, _ I 

rurfarylideneanthraniUc acid, ana 
bromo-, action of acetic anhydride 
on(EEELET and KoGEBs), A., i, 66- 

fl-Furfarylidene-A-methylcj/c/oheianone 

(Wolff), A., i, 937. 

2-Farforylidene-8*methylci/doheranoii6 

(Wolff), A., i, 1109. 

S-Furfurylidenemethyl-S-methylchrom- 

one (Heilbron, Barnes, and Mor- 
ton), T., 2567. 

2-Fnriuryl-4- and -fi-methylcyc/oheian- 

ones (Wolff), A., i, 1109. 

Furnace, electric. See Electric fiiruace. 

gas combustion (Hedley), A, il, 876. 
Furylacetaldoxlme (Asahina and Fu- 
jita), a., i, 239. , . 

Furylethylamine, and its dCTivatives 
(Asahina and Fujita), A., i, 239. 
d-3-FuryMactio acid, formation of, by 
HaciUus proteus (Sasari and Otsu- 
jto), A., i, 517. 

tt- and /J-Fusanols (Rao and Sud- 
BOROUGu), A., i, 588. 


G. 


Gadolinium, arc spectrum of (Kiess), 
A., ii, 518. , 

ethyl sulphate, magnetic properties of 
(JacK80}j andONNEs), A., n, 60^ 
Galactose, structure of (Fryoe), T., 
1808. 

ingestion of (B GDANSK y), A. , i, 983. 
ditwpropylidene ether, and its to I u- 
cne-;>-sulphonyl derivative (Fkku- 
DENBERCand HiXON), a., i, 
phenylhydrazone and phenylni ethyl- 
hydrasone, dimorphism of (Svan- 
berg), a., i, 442. 

detection of, biochemically, in presence 
of arabinose (Bridbl and Ciiar- 
ventieb), a., ii, 882. _ 

detection and identification of (US- 
TELLANi and Taylor), A., u, 265. 


d-Gala^ia-o-hydroxymethylheuihydr- 

aside (Teppema), A., i, 267f 
i'Galacturonolacttme, semicarbaEone of 
(KiLiANi), A., i, 1060. 

Gallaldehyde (Rosenmund), A., i, 226. 

acidity of (Nibbenstein), A,, i, 41. 
Gallium, atomic weight of (Richards 
and Craig), A., ii, 495. 
spark spectrum of (Klein), A., ii, 
354. . , 

separation of, from aluminium (Llobd 
Y Gamboa), A,, ii, 642. 
Oallomolyhdie aoiA salts of (Fer- 
nandes), A., i, IIOO. 

Qallotungstio acid, potassium salts of 
(Fernandes), A., i, 1100. 

Gallouianie acid, iwtassium salts of 
(Fernandes), A„ i, 1100. 

Gallitones, solubility of (Rosin), A., i, 
270. ^ , 

Gardenia fianda, colounng matter from 
the fruit of (Munesada), A., i, 77. 
Gas, electrolytic, ignition temperature of 
(y. Waktenberg and Kannen. 
berg) , A., ii, 628. 

illuminating, combustible power and 
percentile of nitrogen in (NiCLOUX), 

A., ii. 678. 

Gases, magnetic rotatory dispersion in 
(Havelock), A., ii, 205. 
jB-ravs produced in (Auger), A., ii, 
601. , .. 
positiTe rays in (McHenry), A., ii, 
208. 

electrochemistry of (LlNJ)), A., u, 

676. ^ , , f 

active cross-section of molecules of, 
for slow electrons (Ramsauir), A,, 
ill 749. . , Tj 

electrical discharge in (db Hemp- 
tinne), A., ii, 121. 
electric discharge in, using Tesla cur- 
rents (Fischer), A., ii, 283. 
disappearance of, under the electric 
dUcharge (Newman), A., ii, 684. 
passage of resonance radiation tbrougn 
(Compton), A.,ii, 280, 
thermal properties of (Cardoso and 
Coppola), A, ii, 832; (Cardosc 
and Bruno). A., ii, 888. 
thermal ionisation of (BeckeR;, A, ii 

heat capacity and entropy ef (Urey); 
A., ii, 533. 

Tapour density and heats of somtiot 
of (Vrevski), a., ii, 740. 
solubilities of (Taylor and Hilde 
brand), A., ii, 315. , 

apparatus for measurement of the no 
of ( Arkadiev), a. , ii, 402. 
adsorption of, by copper (Pease), a- 
ii, 862. 
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OtiM, »d«»ption of, bv nickel (Gavqsb 
W d Tatlob), a., ii, 398. 
by oxide catalysts (Bemton), A., ii, 
882, 883. 

by eolids (Evans and Osorob), A., 
ii, 296. 

velocity of reaction between liquids 
and (Bkckbr), A., li, 228. 
eaploeion of, pre-pressure interval in 
(Morgan), T., 1304. ^ 
temperatures of combustion of (Pouit- 
zxb), a., ii, 11. 

combustible, analysis of (Hauser), 
A.,ii, 788. 

diatomic, chemical constants of 
(Partington), A., ii, 628. 
entro^ and rotational speciSc heat 
of (Tolhan and Badger), A., ii, 
830. 

low voltage arcs in (Duffendack), 
A., ii, 878. 

dissociated, arc spectra and ionisation 
potentials of (Compton), A., ii 
350. 

ideal, properties of (Pavlov), A., ii, 
878. 

inert, radii of atoms of (Da vet), A., 
ii, 847. 

mixed, volume and pressure of( Masson 
and Dolley), A., ii, 462. 
separation of, 1^ diffusion (Hertz), 
A., ii, 297 ; (Fischer, Schrader, 
and Jaeger), A., ii, 742, 
effect ^ of pressure on ignition of 
(Patman and Wheeler), T. 
426. 

propagation of dame in (Mason), 
T., 210; (Payman), T,, 412; 
(Patman and Wheeler), T., 
1251 ; (Ellis), T., 1435. 
propagation of explosion in (Pay- 
man and -Wall^), T., 420 ; 
(Dixon and Wali.s}, T., 1025. 
natural (Henrich and Phell), A., ii, 
572. 

polyatomic, specific heat of, at low 
temperatures (Millar), A., ii, 371. 
rare (Moureu), T., 1905. 
free paths of electrons in (Spooner ; 

Minkowski), A., ii, 821. 
collision area of molecules of (Ram- 
SAUER), A., ii, 529. 
radiation and ionisation potentials 
of (Hicks), A., ii, 209. 

Oai-absorptio& apparatus (Morgan), A., 
ii, 337. 

Oas absorption and washing apparatus 
(Kellbr), a., ii, 850. 

Oai analyst, use of phosphorus in 
(Holmes), A., ii, 332. 
in blood (Straub and Gollwitzer- 
Meier), A., i, 603. 


apparatus (Tiddy), A.. U, 
694. 

*^2826^'°^ pipette (Saunders), T., 

burette (Creighton), A. ii 780 
van Slyke (Sbohl), A., ii, 573. ' 

Gas electrode. See Electrode. 

Gas generator, simple attachment for 
(Spiegel), A., ii, 752. 

Oas mantles, incandescent, catalysts in 
the making of (Medsfoeth), T. 
1467. ** 

Gas reactions, heterogeneous (Hin8h«l- 
wooD and Prichard), T., 2725- 
(Hinshelwood and Toplet' T * 
1014. ’ 

homogeneous (Hinshelwood and 
• Prichard), T., 2730. 

Gauze dressings, detection and estima- 
tion of mercury in (Babp.al), A., ii, 
657. 

Geber, identity of (Holmyard ; Part- 
ington), A. , ii, 148 ; (v. Lippmann), 
A., ii, 314 ; (Darmktaedter), A.. 
ii, 628. 

works ascribed to (Ruska ; Parting- 
ton j VAN Deventer), A., ii, 683. 

Gedonite, succinite and (Tschibch, 
Aweng, de Jong, and Hermann), 
A,,.i, 351, 

Gels, constitution of (Duclaux), A. ii 
134. ’ ’ 

theory of (Bradford), A., ii, 470. 
diffusion of colouring matters into 
(Tkaube and Shikata), A., ii, 385. 
diffusion of electrolytes into (Stiles). 
A., ii, 743. 

influence of a dissolved crystalloid on 
the rigidity of (Michaud), A., ii, 
134. 

Gelatin, isoelectric point of (Price), T., 
410 ; (Wilson and Keen), A., i, 
68 , 

liquefaction of, by bacteria (Arnbbck), 
A., i, 170. 

effect of time on the properties of 
solutions of (de Iz.4.guirrk), A,, i, 
1145. 

adsorption of acids and salts ty 
(Rakuzin and Henke), A., i, 
870. 

interfacial tension between solntions 
of, and toluene (Sheppard and 
Sweet), A., ii, 136. 
formation of Liesegang’s rings in 
(Schleussner), a., ii, 59. 
gels, structure of {GoKTNERand Hoff- 
man), A., i, 965. 

as a protective colloid (Gutbier and 
Zwkigle), a., ii, 60. 
products of decomposition of (Gdlb- 
titch) a., i, 1244. 
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•cttOB. of Bolutions of acids, 
alcohols, and salts on (Bakuzin 
and GfiKK]i; Raruzik), A., ii, 
465. 

eqnilibiriiim of hydrochloric acid and 
(£B IzAOUlRRB), A., ii, 139. 
deaminiaed, combination of hydro- 
ohlorio acid with (Hitchcock), A., 
i, 1244. 

addition of, to silver concentration 
oelh (Acddbert), A., ii, 286. 
precipitation of tannic aoid by 
* {Thomas and Friedbn), A., ii, 
664. 

pnrification of (Knaggs, ^Manning, 
and ScHRYVBR), A., i, 1144. 
tetimation of ash, arsenic, copper, and 
iinc in (Mehurin), A., ii, 891. ' 
eatimation of nitrogen in (GerKgross 
and Schaefer) A., ii, 653. 

Gantiobiose, constitution of (Haworth 
and Wtlam), T., 3120. 

fiamiol in apples (Power and Ciiks- 
inrr), A., i, 278. 

action of light on acetone and (ScAO- 
UAHiyi and Saladibi), A., i, 
687. 

Ofmaniaai (Dehxis, Tressler, and 
HaHce), a,, ii, 769, 
crystal structure of (Hcti.), A-, ii, 

869. 

Uotopesof (Aston), A., ii, 499. 
cEtrajctiou of, and detection of arsenic 
in the oxide (DEKNisand Johnson), 
A., ii, 570. 

GaminitiBi te^raiodide (Bennis and 
Hance), a., ii, 172. 
oxide (Nichols), A.,ii, 571. 

OemaniiuiL eatiination :-~ 
estimation of, gravimetrlcally (Mtii.- 
LER), A., ii, 43. 

filAsdi, physiology of (Asher and 
I^hneidsr), a., i, 410, 
lacteal, formation of lactose in (Hesse), 
A., i, 981. 

lymph. See Lymph glands, 
pancreatic, cadarerine content of 
(Semenovitsch), a., i, 628. 

See also Pituitary and Suprarenal 

glands. 

Qlaiif fluorescence and coloration of, 
produced by jS-rays (Clarke), A., 
u, 277. 

potential difl'erence between, and 
electrolytes (Hvoues), A., ii, IM. 
adsorption of toluene va{>ou r by 
(Carver), A., ii, 129. 
wetting of, by mercury (Schi’M Ac h er), 
A.,Ti, 833. 

contamination of water by eolutiou of 
(Collins and Riffenrurq], A., ii, 
83. 


GlaH, boroailieaU^ effect horio OEide 
on the properties of (Bimblebt, 
Hodkik, Farcin, and TuIiher; 
English and Turner), A., ii, 
410. 

lead, action of potassium carbonate on 
(Riohmond), a., ii, 687. 
soda-lime, oonduetion process in 
(Kraus and DarbT), A., ii, 118, 
soda-lime-silioate, action of water and 
steam on (HoDKiN and Turneu), 
A., ii, 242. 

analysis of bubbles in (Gebbral 
Electric Co., Ltd., Rtde, and 
Huddart), A., ii, 665. 
estimation of boron trioxide in 
(Bihblebt and Turner), a., ii 
432. 

QltdiUthia, triatanihoA, constituents of 
the fruits of (Aszkenazt), A., i 
1044. 

dlladin, from wheat, acid hydrolysis of 
(Vickery), A,, i, 988. 

Olobin, isoelectric point of (Osato), A., 
i, 160. 

Globulin, antagonism of albumin to 
(Bbossa), a., i, 397. 
change of albumin into (ftuszNTiK), 
A., i, 1143. 

coagulation of ^Id sola by solutions of 
(Fischer and Fodov), A., i, 616. 
artihcial (Fanconi), A., i, 1030. 

Globulins, physical chemistry of(Anon.’), 
A.,i, 396. 

estimation of amino-acids in (Oparin), 
A., ii, 611. 

Glneina. See Qlncinum oxide. 

Glueinum {beryllium), X*iay spectra of 
(McLennan and Clark), A., ii, 
51. 

excitation of K-rays in (Holtsmakk), 
A., u, 528. 

heat of oxidation of (Cofauz and 
Philips), A., ii, 216. 

Glueinum oxide {glucina) from beryl 
(Britton), A., ii, 28. 

Glueinum organle oompounds 
salts of organic acid.s (Meter and 
Mantel), A., i, 11. 

Glueinum separation 
separation of uranium and (Brinton 
and Ellestad), A., ii, 267. 

Gluecdeaose. See 2-BfOxyglucose. 

Glucokinin (Collip), A., i, 967, 1247. 

Gluconic acid,, preparation of (Blanche* 
TifeuE), A., i, 539. 

mercurous aalt, preparation of (Bert), 
A., i, 754. 

Glaeonyl-p-arianiUe aeid (Lewis and 
Hamilton), A., i, 600 . 

tsoGlmcosamlne, constitution and deiiv* 
atires of (Sohmucb), A., i, 1062. 
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GluMim, eoHsi^tioD of (Cramsr ftud 
Cox), A., 1, 94. 

Olnooauif, action of chloral on {Pictet 
and RrioRel), A., i, 755. 

GlacosazoneB, isomeric (SvANifERo), A., 
i, 441. 

d-Glnoos*. Se« Dextiose. 
a- and i9‘01iicoBea, rate of fermentation 
of (WillstAttkr and Sobotka), A., 
i, 76. 

jS-Olncofidase, action of, on various 
glucosides (WillstXiter, Kuhn, and 
SOBOTKA), A., i, 1034. 

QUoMidei (Macbeth and Mackay), 
T., 717 ; (Karber and Hurwitz), 
A., i, 93 ; (H^kissey), A., i, 589. 
constitution of (Irvine), T., 902. 
optical rotation of (Maltby), T., 1404. 
cyanogenetic (Wattiez), A., i, 1275. 
hydrocyanic acid, detection of, in plant 
tisanes (Rosenthaler and Seileb)i 
A., i, 278. 

Glucosides. See also : — 

Amygdalin. 

Arbutin. 

Betulin. 

(’entaarein. 

C'hydenanthin. 

Ooumarigenin. 

Pigitonin. 

Loroglossin. 

Monotropein. 

Jlonotropin. 

Batin.^ 

Sinignn. 

Sophorin. 

Yerbenalin. 

l'j8-d‘QIacoaidogly carol (KarHer and 
Hurwitz), A., i, 93. 
d-GlucosldO'R-trimethylammoniam 
hydroxide and salts (Karreb and ter 
Kuii.e), a., i, 98. 

Glneoalmine, true nature of (Schmuck), 
A., i, 1062. 

a l-Glaoosyl'S'glQCOaa, and its deriv- 
ativea (A. and J. Pictet), A., i, 755. 
Glataeonio acidi, chemistry of (Thorce 
and Wood), T., 02; (Goss, Ingoi.I), 
andTnoRPB}, T., 327, 8342. 
Olutaconodinitrile (Lespieau), A., i, 
751. 

Glntanio acid, condensation of glyeciol 
with (liLANCHETliRE), A., i, 12. 
Olutamylglatamic acid, formation of 
(Bla.nchetiArb), A.J i, 12, 
c/zc/f^Glutamylglntamio acid, formation 
of (Bl.ANCflSTliRE), A., i, 12. 
Olataratodipentamminecobaltio glu- 
ts t a to nitrate and nitrate (Dufe'i, T., 

5d8, f.ro. 

Olutarifi aeid, A-hydroxy-, ethyl ester 
(LEsriSAU), A., i, 761. 


Qlntarodinitrile, A-hroi!io>, and Ite 
hydiobromide, and A-hjdroxy- (Lm- 
PIEAU), A., i, 447. 

Olatathione (Hopkins and Dixon), A., 
i, 167 ; (Qitabtel, Stewart, and 
Tunnicliefe), A.,i, 1072, 
oxidation and reduction potentials of 
(Dixon and Qdastel), T., 2943. 
reduced, oxidation of (Dixon and 
Tunnicliffe), a., i, 416. 

Glutin, distinction between choudriu 
and (Rakuzin), a., ii, 667. 

Glyctemia, action of insulin in (Cha- 
BANiER, Loro-Onkll, and Lebebt; 
Drsgrez, Biebbt, and Rathery) 
A, , i, 982. 

in kidney disease (Rosenberg), A., i 
■ 1154. 

Glyceric acid, fermentation of (Lebedev 
and Polonski), A,, i, 633, 634. 
Glycerol, formation of, in alcoholic 
fermentation (Abderhalden and 
Glaubach), a., i, 518; (Abdbr- 
HALDEN and Stix), a., i, 519. 
optical constants of (Tear), A., ii, 593. 
specific heats and entropy of (Gibson 
and Giauque), A., ii, 124, 
mutual Solubility of alcohols, alde- 
hydes, and phenols with (McEwen), 
.T., 2284. 

mutual solubility of ketonea and 
(McEwbn), T., 2279, 
condensation of glutamic acid with 
(BLANCHHTliRE), A,, i, 12. 
equivalence of acetaldehyde and, in 
fermentation products (Gehle ; 
Neuberu, Hirsch, and Bbin- 
furth), A., i, 171. 

alkyl derivatives, reactions of (De- 
labt), a., ii, 204. 

(Mt'-bijjtriphenylmethyl ether (Spii- 
del and Toeldte), A., i, 331. 
glucosiiies of (Karrer and Hprwitz), 
A., i, 93. 

thallium derivative (de Forcband), 
A., i. 84. 

Glycerophosphataae in plant seeds 
(KfeMKc), A., i, 736, 882. 

Glycine, syntliesis of, by fasting fowls 
(Buulowa and Sherwin), A., i, 
733., 

crystal line forma of (Brautlecht and 
Eberman), a., i, 1001. 
hydrolysis of (Baur), A,, i, 97. 
pe[itisation of (Zeli.vsri and SxDi- 
Kov), A , i, 11S.5, 

iiifliieuce of, on the fermentative ^tiou 
of soja-l)ean urease (KatG), A., i, 622. 
ethyl ester, interaction of fl^-dichloro- 
diathyl sulphide, sulphone, and 
sulphoxido with (CasBmobS and 
McCOHBts), T,, 2S84. 
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OlydsMikiUd* carbonic (UsTiXRWOOS I 
and Whitimt), T., 1083. I 

Otyeogen; formation and excbango of, 
in avitaminosu (Rubino and Col- 
lazo), A., i, 1158. 
constitution of (Irvine), T., 912. 
composition of (Samsc and Isajevi^), 
A., i, 660. 

decomposition of, by blood-serum 
(Fuchs and Het^nvi), A,, i, 625. 
synthesis of, in the liTer (C, F. and 
G. T. CoRi and Pucheb), A,, i, 
1039. 

in liver of dogs of various ages (Gru- 
ZEWSKA and FADRi-FR^MIET), A., 

i, 267. 

behaviour of, in frogs (Lesser), A. , i, 
1154. 

in invertebrates and fish (Kilbobn 
and MACLEOD), A., i, 270. 
metabolism. See Metabolism, 
in tissues in diabetes (Rinoer, 
Dubin, and Frankbl), A., i, 
417. 

effect of insulin on, in animal tissues 
(Dudley and Mabrian), A., i, 
978. 

estimation of, in yeast (Mayer), A., 
U, 441. 

Olyeoli, diacetylenic (Wilson and ^ys- 
LOP), T., 2612. 

higher diprimaiy, action of snlplmric 
acid on (Frankk and Liebermann), 
A., i, 530. 

e-Olyoola, action of dehydrating agents 
on (Danilov), A., i, 786, 787. • 

fly-Olyeola, formation of acetone com- 
pounds by (Boeseken and Hermans), 
A., i, 86. 

aS- and of-Olyeeli, oxidation of an- 
hydrides of (Fbanke and Lieben), 
A., i, 10. 

Olyool anhydridei, CisH^O,, isomeric, 
and their derivatives, from oxidation 
of sabinene (Henderson and Robert- 
son), T., 1853. 

Olyeollie acid, preparation of, from para- 
formaldehyde (Hamm iCK and Boerse), 

T., 2881. 

Qlyeolyiii in normal and diabetic blood 
(Denib and Giles], A., i, 1262. 

Glyeofuria. See Diabetes, 

Olyenroale aeid, synthesis of, from 
dextrose (Bbbomann and Wolff), 
A., i. 649. 

phenylhydrazone, and its derivatives 
(Bkkgmann and Wolff), A., i, 
650. 

OlyeylalaniiM anhydride (Abdsrhal- 
den), a., i, 717. 

Olyeyl-dZ-leneylglyeine (Abderhalden 
and Alker), A., i, 1071. 


Glyoxal, and its sulphate (Chimiiqbx 
Fabrik vorm. Weiler ter 
Mxer), a., i, 896. 

ultra-violet absorption ipectmm of 
(Luthy), a,, ii, 620. 
Glyoxalbiiphenylhydraioae (Cbemi- 
BCHK Fabrik vorm. Wriler ter 
Meer), a., i, 1060. 

l-01yozaUd-2-one-6-earboxylieaeid, and 

its methyl eater (Karrsr and SCHLOS- 
sbr), A.,i, 660. 

Glyoxaline, 2-wwwvo*, and 2:6-<iibromo-, 
and their salts (Kino and Murch), 
T., 626. 

2;5-<ftchloro- (KING and Murch), 
T., 625. 

Olyoxalines, formation of, from dibenz- 
amidoethylene derivatives (Win- 
DATTS and Lanoknbeck), A., i, 
147. 

quaternary salts of (Sarasin), A., i, 
710. 

Qlyoxaline group, syntheses in the 
(Sarasin), a., i, 711. 
Olyoxalineamino- acetic acid, synthesis 
of, and its derivatives (Stewart), A., 
1, 486. 

GlyoxaUiie-4-carboxy anilide, bromin- 
ation of (King and Murch), T., 621. 
Glyoxallne-4-oarboxy'^-bromoanUide, 
and 5-m(mo- and 2:5-di-bromo- (King 
and Murch), T., 624. 
Glyoialme-4-carboxylic acid, 6-bronio-, 
and it^^ nitrate and ethyl ester (King 
and Murch), T., 628. 

Glyoxaline-5(4) -carboxylic acid, 4(5)- 
amino-, anti 4(5)-nitro-, methyl esters 
and amides of (Wi-NDAUS and Lan- 
genbeck), A., I, 386. 

Glycxylio acid, phenylhydrazones of 
(Beromann and Wolff), A., i, 650. 
Gold, dispersoitj aynthcsU of (v. Wxi- 
marn), a., ii, 869. 
colloidal, preparation of solutions of 
(Naumov), A., ii, 245. 
foimation of, in silicic acid gels 
(Davies), A., ii, 140, 836. 
action of proteins on (Reznikoff), 
A.,i, 615, 

analysis and constitution of (Kaut- 
ZKY and Pauli), A., ii, 329, 
sols, preparation of (v, Wkijiarn), 
A,,ii, 645. 

precipitation of, by alkaline globulin 
solutions (FiacHEE and Fodob), 
A., i, 61(7. 

protective action of potassium oleate 
on, in alcohol-water mixtore-s 
(Rideal and Bircumshaw), T., 
1565. 

catalytic action of (Hinshelwood 
andloPLEY), T.,1020. 
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oaUi’ an^O' oxida^n of (Jiesa and 

BuKTiKKS)} A., ii, 80, 173. 

fosion of parades of, with borax 
(Bhrinohaus and Wintgen), A., 
ii, 800. 

diffusion of silver into (Weiss and 
Henry), A., ii, 60. 

Gold allfiJTi ^ith copper and silver, 
specific resistance of (Fischbeck), 
A., U, 10. 

with iron, electrical conductivity of 
(GUEEnBR and Schulze), A., ii, 


264. 

with silver, crystal structure of {Mc- 
Kbehan). A., ii, 428. 
iiIlvAr nhlorides 




S2* 

Gold organic oomwondi 

flm tnoninm halogen salts, complex 
(Gutbikr), a., i, 1184, 

Gold detootUn and estimation 
detection of, with stannous chloride 
(Ooi:.e), Jl, ii, 94. 

estimation of, volumetrically (Pol- 
lard), a., ii, 660. 

Gold-ilah, respiratory exchange m 
(Gardner and King), A., i, 162. 
Qossyplo acid, and its derivatives 
(Fabohek and Probert), A., i, 279. 
Qouypol, effect of, on protein digestion 
(JoN'EB and Waterman), A,, i, 962. 
Goaaypyl alcohol, and its derivatives 
(Fargber and Probert), A., i, 279- 
Gout, orjgin and treatment of JSteU' 
DEL and Kulinghaub), A., i, /32. 
Granite, Dartmoor (BrammaijL and 
Harwood), A., ii. 777. 

Grapes, methyl anthranilate in the juice 
of (Power and Chesnut), A., i, 280. 
Grape seed oil. hydroxy- acids from 
(AndrA), A., i, 437- 

Graphite, prepar^ion and properties of 
(PiRANi and Fehsk), A., ii, 317. 
properties of (Burns and Huleit), 
A., ii, 817. 

structure of (Simon), A., i, 908. 
crystal structure of (Hull), A., n, 
869. , . , 

molecular complexity of, at high 
temperature (Jouniaux), A., ii, 
411. 

oxidation of (Simon), A., ii, 560. 
Grauei, precipitation of proteins in 
(O'Dwybr), a., i. 636. 

Grigaard motion, influence of solvents 
on (Majima and Kotare), A., i, 
160,482. 

application of, to acetylenic com- 
pounds (WiLloN and Hyslop), T., 
2612. 

Grignard raagcnU. permanence of (Gil* 
lUN and Meters), A., i, 193. 


Grignard reagents, reducing action of 
(Butlla and Olat), A., i, 198. 
influence of hydrochloric acid on the 
enolising action of (Bhagwat), T., 
1803. 

action of, on ethylenie hydro- 
carbons, A., i, 285. 
action of, on «-hydroxymethyl ke- 
tones (Locqdin and Woubeng), A., 
i, 433. 

action of, on nitriles (Brutlants), 
A., i, 1008. 

estimation of (Gilman, Wilkinson, 
Fishel, and Meyers), A., ii, 272. 
Growth of rats, effect of air exposed 
to ultra-violet light on (Hume and 
Smith), A., i, 728, 

Giaiacol (Euzicea, Pontalti; and 
Balab), A.,i, 1217. 

GuanidinoacetylpheBylarsiiuc acid, 
;7-amiDo- (Albert), A., i, 70. 
Gnanidinopiperidine, l-cyano- (Pelliz- 
zari), a., i, 1002 . 

7 ; Ouanidlnotolnene-m-salpbonio acid, 
(Scott and Cohen), T., 3189. 
Guanine- S-propiooic acid, and its methy- 
eater hydrochloride (Traube), A., i, 
1137. 

l-Guanylcarhamylpiperidine. and its 
picrate (Pellizzaki), A., i, 1002. 
Gnanylic acid, preparation and estim- 
ation of (Feulgen and Eossenbeck), 
A.,i. 494. 

Gnanylnucleic acid(FEULaEN), A., i, 68 . 
Guanylphenylcarbamide, and its salts 
(Pellizzaki), A-, i, 1003, 
Gnanylphenylmetbylcarbamide, and its 
nitrate (Pellizzari), A., i, 1002. 

Gum tragacanth as protective colloid 
(Gutbier and WiiTEEiCH), A., ii, 
393. 

Gurjun balsam, sesi^uiterpeues of 
(Kvzicka, Pontalti, and Balab), 
A., i, 1217. 

Gypsum, dehydration of (Jolibois and 
Lefebvre), a., ii, 417. 


H. 

Hfismatoidin (Fischer and Reindel), 
A.,i, 718. 

Hffimatopbrphyrm, absorption spectrum 
of (Goto ; Hari), A., ii, 277. 

Hsmins, thiocyano- (Kuster), A,, 1 , 
1031. ^ , . 

Esmocyanin (Qcaoliabiello), a., 1 , 

68 . 

Haemoglobin, influence of a-rays on 
(Straub and Gollwiizer-Meier), 
A.,i, 503. ,T . * • 

adsorption of gases by (Hill), A., 1 , 
869 ; (Adam), A., i, 870. 
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KsBiflflflbiB, effect of oarbon dioxide 
and acetic acid on oamotio pressure 
of (Wilson), A., i, i91. 
impermeability of collodion mem- 
branes for (Bbinkmak and v. | 
Sibni-GtAeoti), a., j, 974. 
kinetics of (Habtridoe and Kofgh- | 
TO»), A., ii, 746. 

combination of, with carbon mon* 
oxide and oxygen (Brown), A, i, | 
Hi, 

combination between oxygen and 
(Adam), A., i, 817 ; (Bayubs), A., 
i, 618. 

digeetion of, by pepsin (Dmochowsei), 
A., i, 871. 

tryptophan and tyrosine content of 
(Kiyotaki), A., i, 399. 
distribution of, in red blood cells 
(Goetkr), A., i, 875. 
crystals of, from rodents (Krcm- 
icachxe), a., i, 491. 
relation of the function of, to respir- 
ation (Gesell), a., i, 1249. 
reduced, alkali-binding and buffer 
values of (Van Slyke, Hastinos, 
Heidelberoer, end Neill), A., 1, 
162. 

estimation of, colorimetrically, 
(Wong), A., ii, 435; (Osgoud and 
Haskins), A, ii, 891. 

Daboecq colorimeter for estimation of 
(Newcomer), A, ii, 592. 

Hmmoglobisoineter, Sahli’s new stand- 
ard for (Harkins), A., ii, 891. 

Hsemolysii, chemical causes of (Brink- 
man andv. Szent-Gt6kgyi), a., i, 
1152. 

with alkali and alkaline earth salts : 

(Beckmann), A, i, 50.5. | 

effect of blood serum on (Ponder), A., 
i, 976. 

HsHnotatracarbozylio acids. See 

Pentanetetracarboiylic acids. 

Hsmotrioarboxylis acids. See Pentane- 
ayJ-tricarboxyUc acids. 

Hafainm (CosTER and Hevehy), a, ii, 
80, 171 ; (Heveby), A., ii, 570. 
discovery of, and its properties (Hev- 
kby), a, ii, 645. 

chemistry of (Hevesy), A, ii, 769. 
prssance of, in malacon and alvite 
(Goldschmidt and Thomaesen), 
A., ii, 174. 

in zirconium ores (Hevesy and 
jANTZXirb T., 3218. 
and oeltitun (Hanhen and Werner ; 
Comn and Heveby), A, ii, 426 ; 
(Us«AQi; Sing), A, ii, 645; 
(Anon. ; Bradneb), A, ii, 692. 
na^ of (Hansen and Werner), I 
A., ii, 200, 807. I 


Hafhlnm, £ -series tpectram of(iAbix}, 
A., ii, 449. 

Eoutgen ray spectrum of (Coster), 
A., ii, 807. 

Hair, manganese in (MoCrae), A, i, 
415, 

Halides, structure of, in relation to com- 
pressibility of (Woodward), A, ii, 
414. 

anhydrous, preparation of (Oddq and 
Giachery), a, ii, 316, 
inorganic, reaction of (Roff and 
Neumann ; Ruff and Wallstiin), 
A, ii, 868. 

Ealocl^inism (Srbaut and Freund- 
lich), a, i, 667 ; (Moib), A., ii, 
SOS. 

Halogens, absorption and emission 
81 >ectra of (Narayan and Gun- 
naya), a., ii, 351. 
chemical coiwUnts of (Henglein), A., 
ii, 124. 

and their hydrides, molecular structure 
and viscosity of (Schmidt), A., ii, 
147. 

reactivity of, in aromatic compounds 
(Rue inlander), T., 3099. 
action of ultra-violet light on the 
reactivity of, atSached to the nucleus 
(Rosenmund, Luxat, and Tiedz- 
mann), a., ii, 717. 
reactions of ketones with (Rk’E), A, 

ii, 18. 

action of, on tlie surface of metals 
(Tammann), a., ii, 624. ’ 
action of, on phenylbydrazom-s 
(Humphries, Bloom, and Evans), 
T.,_1766. 

inactivation of saccharose by (v, Euler 
and Jqsefhson), A, i, 620, 
estimation of, electrometrically (Wil- 
lard and Fenwiok), A, ii, sh. 
estimation of, in organic compounds 
(Macbeth), A., ii, 34. 
estimation of, in organic com pounds 
in presence of sulphur (Leonard), 
A,li, 177. 

api^ratus for estimation of, in organic 
compounds (R^bke}, A,., ii, 249. 
separatum and estimation of, ekclro- 
Vtically (ScHAZ), A., ii, 3S1. 

Halogen atoms, lability of, in prganie 
compounds (Macbeth), T., 1122; 
(Henderson, Hirst, and Mac- 
beth), T., U30. 

hydrides, vapflcir pressure and crystal 
structure of (Hengliin, Both, 
and Andres), A, ii, 753. 

relation between dipoU moment 
and heat of sublimation of (Born 
and jSoENrsLD), A., ii, 291. 
ions, radii of (Dayey), A, ii, 847- 
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(DATTAft&d CBAirutaKS), 

A»» 4 4 4.’ f 

(f- ynl artao-totoneit condepBatioa oJ, 

with •IdehydM (Bodfoem), A., i, 41. 
ggomtar, cryatals of htemoglobm from 

(KhvMMAohsb), A.» 5, 494. 
a*ri»ot b#aBi' See Beane. 
ir« 4 rt. effiwt pf etropipe and hyoscine on 
^tbe (Hknekamf), A., i, 1266, 
residual nitrogen in diseases of (pRi- 
yyiM and Klxin), a., i| 1262, 
surTiving mammalian, perfusion ex- 
periinenta with (Klewhz), A., i, 

97 S. 

Heat, atomic (van Aubei.), A., ii, 124. 
apeci&c (Padoa), a,, ii, 10. 
of liquids (Hkrz), A., ii, 56. 
of polyatomic gases at low temper- 
atures (Miilar), A., ii, 374. 
specific rotational, of diatomii' gases 
(ToLitAN and Badger), A., ii, 830. 
Heat capacity, determination of (Mou- 
kku, Dufraisse, and Landbieu), 

A., ii, 535. 

of gases (Urey), A., ii, 533, 

Heat of activation of heterogeneous gw 
reactions (Hinshelwood andToPLBy), 
T., lOU. ^ . 

Heat of oombmUon (v. WsiNBERfi), A 

ii, 217- 

of carbohydrates (Karrer and Fior- 

oni), A,tiif 460. 

nf nitrorcompounds (Edbcov ana 
Skvbhjanov),' a., ii, 218. 

Heat of fojunation of hydrates (Bouzai), 
A.,ii, 149. . 

of isomorphous mixtures of organic 
compounds (Nagornov), A., h, 461- 
of nitro-compounds (Kubcov and 
Sbvbbjanov), A.» ii, 218. 
of quinonoid compounds (Blasz- 
rowska), a., % 535. 
of solid solutioM (Bruni* ; Landri ei:), 
A.,ii, 535 ; (Brcni), A., ii, 612. 
Heat of oxidation of the alhsUne earth 
metal8(GuNTZ and Benoit), A. , ii, 126. 
Heat of solution, variation of, with 
temperature (Mondain-Monval), A., 
iii 295. 

Heat of vaporiution, internal (illLLS 
and Smith), A., ii, 377. 

Bfitinm, formation of, in hydiogeu ois. 
charge tubes (PlUTTl), A., ii, 20; 
(Plum and Boogio-Ljra), A., ii, 
69. 

model of the wtljo-formof (Hajutern), 
A., ii,846. 

atom, models of (KrajhRRE), a.] 11 , 
479; (SOMMSRFELI)}, A 
627. 

and iouiiAtioD potential (Silb&r* 
srsiN), A., ij, 400. 


Helium atom, Langmuir model of, and 
its spectrum (JJewbou?,t), A., ii, 


atoms, abnormal, ionisation of (HoR* 

TON and Davies), A., ii, 4. 
spectrum of (Silbskstein), A., iu, 46, 
595, 805; (Hices), A, U, 103; 
(Hughes and Lowe), A, ii, 804; 
(Raman and Garesan; OffER- 
HAUs), A., ii, 806. 

baud spectrum of (Tarahash}), A., 
ii, 198; (CURTis), A, ii, 351; 
(Kratzer), a., ii, 595. 
eti'ect of metallic coatings on the 
spectrum of (Janicki and fiAu), 

A., ii, 669. 

dtark elfect in S|iectrum of (Foster) 
.A.,u, 198. 

effect of an electric field on series 
spectrum of (Tschdlasowsky), A., 
ii, 517. 

spectra and ionisation of (Dk/ARDIN), 
A.j ii, 517. 

ionising potential of (Mack ay), A,, 
ii. 821. 

radiation and ionisation potentials of 
(Hicks), A., ii, 209. 
iouisatiou by collision iu (Towksend), 
A, ii, 366. 

course of a-particles in (BosE and 
Ghosh), A., ii, 363. 
jBotion of electrons in (Townsend 
and Bailhy), a., ii, 721. 
radiation volt^es of eleetrwu in 
(Davies), A., U, 281. 
isotliEtmals of, at low tempcratum 
(Martinez and Onnes), A, ii, 
734. 

equilibrinm of liquid and gaseous 
phases of (Onneb), A,, ii, 633. 
coefficients of slip and of viscosity 
(States), A, ii, 613. 
light, use of, in refractomet^ 
° Schoobl), A., ii, 445. 
lecture experiment for obtaining, from 
air (v. Antkotoff), A., ii, ^^1. 
iioHeliom, atomic structure of QStv- 
BERGER), A, ii, H5. 

Hemicellulofle (Pbisgsbkim and SliR- 
ekt), a., i, 998. 

HemicsllulMfli (CLATSONand ScHRTVER; 
ScHRYVKR and Thomas; O’Dwter), 
A., i, 1066. „ , 

jd-Hemipinanilic acid (Kueoda and 
Perkin), T., 2105. 

Hemipinic anhy^de, condensation of, 
with phenol ethers (BiSTRzyow a^d 
Kraueb), a., i# 1209. 

Hen’s eggs. Sea Eggs. 

Heparans (Chapman), T., / it 
EeptacytlsRe, dithio- (Keii^om and 

Heaton)^ T-, 182. 



illlSO 


INDKX OF S17BJ£0<X!8. 


Heptodwoio aeidt uid its salts 
(Heibuschka and Eippeb), A., i, 
894. 

Eeptanaphthensoarbozylic a«ld, and its 
amide (Skita, Haubbk, and Schon- 
felbbr), a., i, 461. 

n'Heptana, a*btonio- and a-chIoro‘i3- 
hydroxy- (v. Braun and Sohir* 
hacbbb), a., i, 1050. 
oj^y-inbromo- (Drlaby), A., i, 289. 

epcfoSeptaneaoetie acid, o^'t^ibromo- 
(Baker and Inqold), T., 132. 

^foEeptane-l:l'diaeetio acid, prepar- 
ation of, and its mono- and rfi-bromo- 
and Hydro ly-deriTatives {Baker and 
1nuoij>), T., 128. 

c^^oHeptuehezacarbozylic acid, and 

its methyl ester (Meerwein, Kiel, 
KlOsgen, and Schoch), A., i, 
223. 

Ira;w-cycfoHeptane^irocycZopropBne-2:3- 
dioarboxylic acid (Baker and In- 
gold), T., 130, 

cj^toH«pUixejpirocycZopropan-2-ol-2; 3- 
diearbo^lie acid (Baker and Ik- 
gold), T., 133. 

Ecptana-o^y-trlol*^ epibromohydriu 
(Delab?), A., i, 289. 

Ecptan-y-ol, ofl-dibromo- (Delady), 
A., i, 289. 

A«Y«-E^tatriene, structure of (Ekk- 
laab), a., i, 738. 

Heptane o^-^lyeol (v. Braun and Schir- 
hacher),*A., i, 1050. 

A^t-Haptene oxide (v. Braun and 
SCHIRMACHER), A., i, 1049. ' 

A«-t«>Heptenoio acid, o-cyano-, ethyl 
e8tar(v. Auwers, Jordan, Meissner, 
and Setdel), A., i, 663. 

A<^-Haptan- 7 -ol (Delabt), A., i, 84. 

Haptylbarbitnric acid, ethyl ester 
(^MMAIRE), A., i, 38$. 

rj/f^oHeptylideneacetic acid, and its 
silver salt (Bakee and Ingold), T., 
132. 

Haptylmalonic acid, ethyl ester (Som- 
maibe), a., i, 368. 

Harruigs, composition of the ova of 
(Steudel and Takahashi), A., i, 
729. 

weight of ova and spermatozoa of 
(Steudel), A., i, 1257. 

Hetaroalbnmoia (Zunz and Gyorgt), 
A., i, 259. 

Haniler alloys, crystal structure of 
(Young), A., ii, 640. 

Hsxa-aaatatadUiy^xo-ao etamidatri- 
ehzomi-siUti (Weinland and 
Haceenruro), a., i, 447. 

Haza-aeatatodihydmodiacatamidatri- 
ehromiahioiUa (Weinland ■ and 
Hacexnbubg), a., i, 447. 


Eaxa-aeatatodihydnzodifiarbattidatii* 
cbiomi-ialta (Weinland and Haghxn- 
burg), a., i, 446. A 

Hsza-aaatatodihydrozotasqnioarb‘ ~ 
amidetrichromichlorlde (Weinland 
and Haceknburg), A., i, 446. 
Eaxa-acetatodihydroxotriearbamidatri- 
farri-salts (Weinland and Haohsn- 
burg), a., i, 446. 

Eaxa-acetatodihydroxotrithlocarb- 
amidetriohromi-salts (Weinland and 
Hachxnburg), A., i, 446. 
Eexa-aoetatohytbxaoaqnotricarbamide- 
trichiomidiacetata (Weinland and 
Hachenbukg), a., i, 446. 

Ad -14 -Hexadeeabydro-O: lO-baniopliaii- 
anthrene (Schkauth and Ooiug), 
A., i, 1086. 

Eaxadecylane-ai3‘Oxida (v, Braun and 
Schirmackek), a., i, 1186. 

Hexahydroanisyleamphor (DAteie); 
A., i. 1214. 

Eexahydroearbaiola-S-carboxylie acid, 

lOrll-dthydroxy- (Perkin and 
Plant), T., 692. 

Hexahydrowooonmaranona (CorPET), 
A., i, 696, 

Eexahydrodigitaliganin, and its acetyl 
derivative (Windaus and Bandte) 
A., i, 1107. 

Hexahydrodtgitaligenone, and its deriv- 
atives (Windaus and I^ndte), A., I, 
1107. 

Hezahydrodipbenylehe oxide, and 
amino- and nitro- and their salts and 
derivatives (v. Braun), A,, i, 103, 

Eezihydrohomocoralyna. See Homo- 

coraiydine, 

Hexabydro-a-hydrindoiu. and its deriv- 
atives (WiNDAUR, HiicKEL, and 
Reverey), a., i, 220. 

5:6:6g: 7; 12: IS^-Hexahydro-a-naphth- 
acridina-7-carboxyUc acid, and its 
derivatives (v. Braun sod Wolff), 
A., i. 144. 

Hex^ydro-o-phthalie acid (Windaus 
and Ehbensteik), A., i„ 895. 

Eexahydnpbthalida (Windaus, Klan- 
hardt, and Revere?), A., i, 
111 . 

Haxabydrotoloic acids, configurations of 
(Skita), A., i, 460. 

Hezabydrotolnidines. See Meihylcycfo- 
hexylamines. 

Haxabydrotyroaina, and its salts and 
derivatives '(Waser and Braucbu), 
A., i, 837. 

n-Haxaldabyde, oy-tfibydroxy-, and its 
derivative (Helferich and Eussi), 
A., i, 301. 

EezamethylenatatraiBiaa (Pumuebxk 
and Hofmann), A., i, 759. 



nrDKx OF auBJKrrs. 


omtal rtme. 
^n ofmidKIMOH and Ratmnd), 
ii 8Q6> 

io*** formed by eilver salts 
■tKH»OB), A., 1, 902. 
compound of, with trichloroacetic 
add (DiBCOQtnr), A., i, ii85, 
as s fertiliser {Bunch, Gbilmann, 
aod Gibsbokb), a., i, I7i. 
actioii of, on plants (E, and G 
NicoUs), A., i, 77. 
chromi-, ftrri-, and Tanadi-thio- 
oyanates (Soaoliarini and Tar- 
V TABtNj), A., i, 647. 
hydroferrocyanide (Cumminq). T 
2468. 

mercurio compoands of (Docris and 
Biytoht), a., i, 188. 
as a reagent in analysis (Cole), A., ii 
860. ’ 
Hexamethylenetetramine, i««rachloro- 
(Bdratti), a., i, 97. 
Hexamethylmietetruniae-betaine, and 
its salte (Bobdeckre and Brpp) A 
i, 188. 

Hexamethylgnaaidininm iodide 

(LbcbbR and Graf), a., i, 761. 
Hexamethyltriamyloie (PaiNosHKiM 
and OOLDSTKIN) A., i, 899. 
Hexanumneoobaltie salte. ^e under 
Cobalt. 

Hexanuninemtfiioeiam bromide. See 
under Magnesium. . 

cycfcHexan-l:3-diot and its acetate 
(Godchot), a., i, 827. 
eve^oHexandiMolmUiiiie-2 ;2"diphenyl- 
hydraione (Coffbt}, A., i, 804. 

Hexane, ajS^-irtbropao- (Delabt), A 
i, 289. 

rydoHexane, refractive index of 
(Gjfford and Lowry), A., ii, 705, 
catalytic dehydrogenation of (Zelin- 
8Ki and Pavlov), A.,*i, 767. 
solubility of, in liquid sulphur dioxide 
(Sever and Diwbar), A., i, 313. 
cj^Hexanee, l}4-dtbromo-, stereoiso- 
meric (USPENSKI and Turin), A., i, 
666 . * 

epc^Eenaiie-l-aeeti«>2*propionio aeid, 
and its derivatives (Helper) A., i. 
1229. / » » 

(y?teHexane*l:l*diaeetle aeid, a-cyano-, 
a lmide (Birch and Kon), T., 2445. 
^oHezane^ :6-dlone‘ L2*diMrboxylio 
acid, methyl ester and dt nitrile, and 
theirmltsandderivativee^HaLFERicH 
and Bodenbehuer), A., i, 678. 
we- and trajts.cyoteHexaaesjriro-1-hydr- 
BAyi1^opropuo>li0Aiearboxylie 
adds, preparation and derivatives 
« (Lanpear and Thorpe), T., 
2868. 

oxxiv. il 


illlSI 


l-carboxylic acid. See 5-™cfoHe«ne 
}r “®wboxylio acid. See 5-cvclo 

Hwanesptrodi;(^fo-Ai«.penten-3.d^^ 

1.2-dicarboxylic acid 

l :3.d»hydroxy-, and its broL-deriva- 
wd Thorpe), 

ol-l-carboxvhc acid, ethyl ester, and 
Its sernicarbazone (Lnoold, Seeley^ 
and Thorpe), T., 872. 

6-^ZoHexanes?n>okj:q/cio-A».pentsii- 

3^I-l-carboxyUc acid, 2:4.rfi. 

and 2:2:4.W.bromo- (Ingoid, Smlk, 
and Thorpe), T., 868. ’ 

3-ol-l:2-^carboxylic acid, diethyl 
ester, and its semicarbazone (Ingold 
Seeley, and Thorpe). T., 873. 

3-01-1 :2-dicarboxyUc acid, 
and 2:4K/i.biomo- (Ingold, Seeley^ 
and Thorpe), T., 868. 
8-^c^oHexane.^i'roc^c;y.A2.pei,ten.3.<,i. 
l:4-dioiie, and its derivatives (In- 
OOLD, Seeley, and Thorpe). T 
864. ■’ 

cycioHexanesulphonio acid, potassium 
salt, preparation of (Clutterbcck 
I and Cohen), T., 2511. 

Hexin-r)^.ol, o^-rfibromo* (Dklaby) 
A,, 1, 289, ■ 

cycfcHexanol, oxiilation of (v. Braun 
and Lemke), A,, i, 3. 
ester from phosphoric acid, and its 
salts (Komatsu and Kumamoto) 
A., 1, 205, ^ 

cs^r/oHeianol, amino-, and its hydro- 
chloride (Senderens and Aaou- 
LKNC), A., i, 919. 

2-bromo-, and its phenylurethane 
(Bedos), a., i, 780, 

2-bromo-, and its formate (Schmidt, 
Schumacher, and Asmcs), A i 
645, ' 

2-chIoro-, and its pheiivlurethane 
(Godchot), A., i, 327, 
«’^ricHexan-2-oM -acetic acid, and its 
salts and amide (Coffey), A., 1, 696. 

ryc/oHexanolacetobeniohydraEide 

(Coffey), A., i, 696. 

eyc/oHexanolacetohydiuide (Coffey) 

A., i, 696. 

ryc/oHexanolacetolactone. See Hexa- 
hyd roijocoamaranone. 
(^^RexanoUcetophsnyUiydraxids 
(Coffey), A,, i, 696. 

41 



iL1182 


m>t% OF stJBJBcfri 


(Pis- 


e^Six«iol-l-oarboxyltnUid« 

sXiUNi), A., i, lOU. 

<!wteH»xaaol- 2 -iruaMiiydrafidio acid, 

ethyl ester (CtoFFBY), A., i, 696. 
a-^/oHexanol- 2 *malonic acid, oenv* 
utives of (Coffey), A., i, 696. 
Hezuulph^de (Macbeth and Gba- 
ham), a., ii, 855. 

Hexatrioie, preparation of (LiEO ana 
Nanji), T., 2678. 

Aa^Hexene, ^-hiomo- (Botjrguzl;, a., 
1,1170. \ 

AJ*-Hexene-a-OBTboiylio acid, aenv- 
atiyes of (v. Auwers, Meissner, 
Sbtdel, and W issebach), A. , i, 
748* 

Ay-Heienoic aoid, 6 -hydroxy-, ethyl 
ester (Zempl^n), A., i, 437. . 

A*-Hwett- 7 -ol (Delaby), A., i, 84. 
AY-H*xen- 6 -one, and its p-mtropbenyl- 
hydrazone (Fringsheim and Leibo- 
wiTz), A., i, 1053. . 

ct/cioHaxenylacatone, synthesis ot 

(b7bch: Kon, and Nokhis), T., 1370. 

Ai-cv^Hexenylacetonitiile, condena- 
stion products of (Bibch and Ron), 
T., 2444. , 

2 -A^-cvch)Hexenylcyc?ohexanon 6 , ana 
its wmicarbazone (v. Braun and 

Ritter), A., i, 142. 

MoHexoamide, « 6 -dibromo- (y. Auweks, 
Meissner, Seydel, and M issebach), 
A., i, 749. ^ , 

Hftxoie acid, and its deriYativea (Dakin), 
A,, i, 746. ^ . 

n-Hexoic acU, iS 75 ‘«»-^hydroxy-,. banum 
salt and hydrazide (Zemplen), A. , i, 

437. , , 

Hexone batea. separation of. from 

protein hydrolysates (Foster and 
Schmidt), A., i, 963. 
Hexoecphoaphorie aoid, new ester of 

(Robison), A., i, 86. 

eaters, in os^cation (Robison), A., i, 
730. . , , 

(^^MoHexoylglycyl-dMeuoylglyoine, «- 
bromo-, and its ethyl ester (Abi>£K‘ 
halden and Alkbr), A., i, 10/2. 
cycfoHexylacetic aeid, o^romo-. ethyl 
eater (V. Bbaun and Kaiser), A., i, 
11 ®7. , .. 

fl-Hexylacrylio acid, o-cyano-, and ite 
amide (Curtis, Day, and Rimminb). 
T., 3187. „ , 

n-Hcxylamine picrolouate (Kakrkii and 
SuiEKOY). A., i, 122. , , 

cpcioHaxyl- 6 «p-E^ph«ayle^yJ^"’ 
xsd ite salts and denyatives (v . Bral n 
tnd BtiasiHo), A., i, 1281. 

BuEsaiNG, and Zobel), A., i, 1088. 


/^Hexylene, di-andin-thiocarbwiato, 
and pyridylbydraxone of we 

former (Miiw and Schindle^||5., 
320. , 

cycfoHexylethylsne oxide (■^ Birauk 
and Kaiser), A., i, 1187. ' 
8-Hexyl«ltttaraaiidt, oB'»<i»oyano- (C ur- 
tis, ^AY, and Kimmiks), T., 
3186. 

6-Hexylglutariiiiide (Curtis, Day, and 
Kim mins), T., 3137. 
wc^oHexylglycoUie acids, and their 
derivatives (Frbudenbbbg, Brauns, 
and Siegel), A., i, 216. , . 

Hexylheptylcarbinol, and its derivatives 
(V. Braun and KocHENDdRFER), A,, 
i, 1199. „ _ , 

o cycioHoxylcyrfobeEanol. See Duyclo- 
hexyl, 2-hydroxy-. 

2-f i/cioHexyl<?i/«loheianone, and its 
derivatives (v, Braun, Gruber, 
and Kirschbaum), A., i, 107. 
and iU semicarbazone (Bedos), A., i, 
1195. , ^ , 

fyc7eHexyl-6^-hydroxypheiiylethyl- 
amine, and its salts and dibenioyl 
derivaiives (v. Braun and Blessing), 
A., i, 1281. 

a cwioHexylideneisoheptonltrile (Bimh 

and Kon), T., 2446. 
'(/cifoHexyUdeneatteoiiiic aoid (Ingolh, 
Seeley, and Thorpe). T., ««« 


Seeley, ana irokv*/, a., ow. 
i-n/cloHexylmethylethylaniUne, and its 
]UKi*ate(v. Braun), A., i, 889. 
ewc?oHexyl-7'pheiioxybntylainiiie, and 
it^ salts and nitrwio-deriTative (v. 
Braun. Blessing, and Zobel), A., i, 
1088. 

Y-n/c/oHexyl-A^t-propinene, preparation 
of, and its compounds with metallic 
salts (Bourouel), A., i, 1170. 

Hide powder, eflect of amino-acids on 
the equirtbrium of tannin with 
(Moeller), A., i, 1154. 

Hippuric acid, synthesis of, from benioic 
acid in the organism (MoROUlis, 
Pratt, and Jahr), A., i, 629. 
synthesis of, in tWi kidneys (Snapi-eb, 
G RUN BAUM, and Keuberg), A., i, 
730 . , . 

synthesis and elimination of, in the 
organism (Griffith and Lewis), 
A., i, 1261. ' ’ 

enzymic hydrolysis of (Clemesh), 
A., i, 1246. , . , u 

and its bomologuee, hydrolysis w. 6y 
histozyme (JiuoRODiNOE'), A., i» 
269. , 

ammonium, Uthium, potassium, wd 
sodium salts (Corfielo and MEL- 
huish), a., i, 1010. 

Hippuricaae (Clementi), A., W 1- ■ 



UF SUBJECTS. ii. U83 


yfafcUfat* . dBt«otbii of, is proteill^ 
(BuvNawiOK), A., ii, 592. 

^bipiysM (Smobodikgev;, A., i, 2fi9, 
112,723. 

So^kiMOBlto, from FranklUi, Neff 
Jersey (Gordon), A., ii, 647. 

tOMtioa, application of, to 
eubstitttted carbamides (Elliott), T., 
804. 

Eomoamj^oniloae; and its semicsrb- 
azcm«(UTP), A.,i, 1105. 
cis-E«iaiMaronio acid, and its silver a'lU 
(SiitONSBN aad Rau), T., 558. 
HomMoralydina, and its hydriodide 
(SOHNBIPBR and Nitzb), A., i, 702. 
Hcoaooon^yiLWilpbopropioiiio acid, 
and its salts (Scuhbidbh and Nitze), 
A., i, 701. 

Homogsranyl-sthinyliiietbylearbindl. 

See Debydro-ifi-uorolidoL 
a-EoiDonapbtliyldietbylaiiiiii*, and its 
pictatc {G. M. and K. Korimson), T., 
543. 

Honiopboiono (Ekelkt and Howr), A., 
i, 897. 

HomopbtbaUfi acid, preparation of, and 
4-Tiitro> and its methyl ester (1 n- 
gold and Piooott), T., 1497. 
HomopitthaUo anhydride, aclion of o. 
phcnylenediamine on (Bistrzavki 
and Famlkh}, A., i, 818. 
a-Homopiparonal, and its derivatives 
(Naoai), a., i, 225. 
Eomopipsronylmetliyianiide (Eikdlrr, 
ButtOHARn, Fikndukf, Dru.v, 
Giis*, and KOrdino), A., i, 672. 
Ho&opipsronylthifimath jlasiide (Ki n d- 
LER, Burohard, Finn pore, Dehn, 
Giese, and Eobdino), A, i, 572. 
EonwraiitAiw Jlavetceiis and virgninSf 
oils frooi (PENtOLP), A., i, 693, 
Homo-l:3:S:4'tatrahydro4aiQOlue, and 
l-cyano-, and their derivatives (v. 
Braun and S eRmann), A,,i, 14?. 
<U'Hoiiiot«trahydroiKiqQmoIine, sjii. 
thesis of, and its salts (v. Brain, 
ZoBRL, and Blessing), A., i, o7l- 
Hoaotet»phaii(v,dBKAUN a<id Stuckes- 
acHMUiT), A., i, 947. 
Eomcthionaphthan, 4-hy<lroxy-. 

2:l-BenitMopjTan, 4-liydroxy. 
HomC'O-iylylwa bromide, synthesis of 
(v. RhAUN and Zobel), A., i, 1139 ; 
(V. Braun, Zobrl, and KiJhn), A., 
i, 1201. 

Eosny nil (Debai, SuDROROuoir, uud 
WATSON), A., i, 895. 

Hepi, preaeivaliva principles of (PvMAN, 
Kogkwon, and Walrsr), A., i, 78 ; 
(Walker). A., ii. 668. 

Hordeln, identltyof bvnin and (LiIers), 
A., i, 398. 


influence of, on gasaoas ex- 
change (Abehn), A., i, 874. 

Horn, hydrolysis of, by strong solpharic 
acid (Salkowski), A., i, 259. 

Horse, calcium and phosphoric acid 
metabolism in the (Schrurkht 
S citATTKE, and Welsr), A L 97.^' 
976, ’ 

Idood of. See Blood. 

Horsehair, pigment in (Tutschru), A.. 

i. 509. ' 

“Hsinng ch’nang,” conatitaents of 
(Murayama Bud Itagaki), a., i, 
ti37. 

Ettmic acid, constitution of (Fuchs), A. 
i, 1006, 

Humic acid, chloro- (Eller, Heediec- 
KREiioFF, andSAENGER), A, i, 644. 
sminitro-, and nitrohydroxy- (Eller, 
Mkyeu, ami Sae.\oer), A,, i, 641. 
Humic acids (Eller, Saenger, Wknzel, 
Seiler, and Pieter), A., i, 542 ; 
(Eller, Meyer, and Saenger), A., 
i, 543; (Ellrr, Hekdikckebhoff, 
aud Saenger), A., i, 544. 
structure and formation of (Marcu8- 
son)., A., i, 853. 

synthetic, and their derivatives 
(Stamberoer), a., i, 1006. 

Humic subitances from coal (Pietfre), 
A,; ii, 692. 

Humus, extraction of, from soils (Pibt- 
tke), a., i, 736. 

e.stiniation of, in soils (iGARONOFy), 
A., ii, 668. 

Hi/iU'inthia- oricvtali^, dextrin reserve in 
(CoLi.v and Belval), A,, i, 885, 
Hydaatoylhydrazide t Fos.se, HACfeNK, 
and Dubois), A., i, 938. 
w-HydantyUcstolc (Majima and Ko- 
take), a., i, 156, 495. 
ffyd 7 ium wnipetle , constituents of { Bard 
and Zkllneb), A., i, 987. 

Hydrangea ItoHenMs, hydrogen -ion con- 
centration in the soil in relation to the 
flower colour of (Atkins), A., i, 1162, 
Hydrastine, ultra-violet absorption 
spectrum of (Steiner), A., ii, 107. 
Hydrates (IVillstatter and Kraut), 
167, 493. 

coijstitution of (Lembeet), A.,ii, 313, 
heat of formation of (Bouzat), A., ii, 
149. 

Hydration, discontinuity of the process 
of (Davls and Eyre), A., ii, 8S8. 
of ions (Babobovskv), A., ii, 288, 
532. 

of salts, determination of, by a 
radioactive method (Terrky and 
Jolly), T.. 1979. 

Hydntropic acid. Sec a-Phenylprop- 
ionic acid. 
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EtdmidofUtaryIammoMeth)rdratide, < 

ethyl ester, and its derivstivea (Cur- 
Tius and Hechtesbero), A., i, 1069. 
Hydruidosueoinylglyoinshydratine, 
a»d its derivatives (Ourtitjs and 
HscflTEEBEKa), A,, i, 1072. 

Hydi«BiB6. preparation of (Jotner), T., 
1114. 

equilibrium of ammonia and (Fried- 
richs), A-, ii, 856. 
chlorite (Levi), A.,ii, 408. 
dihydrochloride, crystal structuie of 
(Wtckoff), a., ii, 155. 
complex iridium salts with (Tschc- 
GAEV), A.,n,774. 

sulphate, preparation of (Orelkik, 
Chlopin, and Tsgheb^’iaev), A., 
h, 408. 

RjdrasiasS) halo^nated aromatic 
( VoTOCEK and JikO), A., i, 961. 
Hydiaiinedioarhonamides contain ing 
sulphur, ring closure with (Arndt 
and Bielich), A., i, 611. 
Hydraiinedicarbonthioamide, action of 
hydrazine on (Arndt and Hibi-ioh), 
A,, i, 611. 

Hydraslnedicarbothionamidei,- action of 

acetic anhydride on (Guha), A., i, 
607. 

S-Hydrasiuoaeridine (Farbwerke 
VOBM. Meisteb, Lucids, & Bkcn- 
INO), A., i, 1131. 

Hydrazinoacrylic atid, cyano-, ethyl 
ester, and its acetone derivative 
(Diels, Gartner, and Kaack), A., i, 
25. 

Hydraaino-6j6*biaaeridiiis (Farbwerke 
WORM. Meibter, Lucius, & Bruning), 
A., i, 1131. 

Hydraiobeuieae hydroferrocyamde 
(Gumming), T., 2462. 
Hydraio-compounds, o-nitro- (Michele 
and Mario GtUA), A., i, 608. 

HydraiometbylAiraz an ( Bo n zio and 

Ruogbki), a., i, 854. 
•a'-Hydraionaphthalene (Gumming and 
Steel), T., 2467. 

Hydiazonei, oxidative fission of (Brrg- 
MAHN, Ulpts, and Witte), A,, i, 
S93 

Hydtaionea, nitroso* (Buscii and 
Schaffner), a., i, 864. 

Hydrazophenylfarazau (Poszio ana 
Avooadro), a., i, 858. 
HydraiorfithiocarboxyUc acid, incthyl 
eater (Arndt, Milde, and Eckert), 
A., i, 1079. 

Kydrasothiooraiole, 4:4'*(<famino-, and 
its salts and oerivativea (Arndt and 
Bielich), A., i, 812. 

O'HydmottdMfl* hydroferrocyamde 

Humming), T., 2462. 


owi-andwt-Hydraiotblwnes, 4;6-d£nitro* 
(Michele and Mario GIuA), A., i, 
610. ^ 
l^Hydrindamlns, 6 amino-, and 6-nitro-, 
and their acetyl derivatives (Isgold 
and Piggott), T., 1484. 
l-Hydrindene, 2-oximino.6-nitro* (In. 

GOLD and Piggott), T., 1487. 
l-Hydrindone, preparation of (Ingold 
and Piggott), T., 1483. 

1-Eydrindone, 4- and 6-ammo-, 2:2- 
dibromo-4-, and -8-nitro-, 6-hydroxy-, 
and 6-niti-o-, and their derivatives 
(Ikgold and Piggott), T., 1486. 
l-Hydrlndyltxlmethylammtmiani iodide, 
6-amiuo-, acetyl derivative (Ingold 
aud Piggott), T., 1491. 

Hydrobizin (Herzio, Faltis, Piitnek, 
Klein, and Watzingkr), A., i, 477. 
Hydrobromic acid. See under Bromine. 
Hydrocalcite (Cofisarow), T., 785. 
Hydrocaoutchouc (Pummerer and Bur- 
kaud), A., i, 49. 

Hydrocarbon, OjHg, from dibromodi. 
uiethykydyiropatic, oxidation of 
(Ingold). T., 1711. 

(L*H,)n, from distillation of lignin 
(Karrer and Bodding-Wiger), 
A., i, 1183. 

CjqHi,, and its bromide, from the 
action of heat on spinacene (Chal- 
man), T., 775. 

CijHi 4, from hromination of 1-phenyi- 
cyciohexanc-3:5-diol (Uspenski), 
A., i, 669. 

CjjH jj, from A khem ilia alpina {Yogi], 
A., i, 990. 

Hydrocarbons, genesis of (D'Andri- 
most), A.,i, 993. 

formation of, from action of potassium 
on ethyl acetate (Scheibleb, Zieg- 
ner, and J’efeek), A., i, 82. 
equilibrium of dinitrotoluenes with 
(Krbmann, Hosigsbekg, and 
Mauermann), a., i, 908. 
hydration of (Wooo), A., i, 890. 
liquid, .solubility of, in .superheated 
water (Jaeger), A., i, 1004. 
action of bromine on (Meresid 
kowsky), a., i, 527. 
oxidation of (Wreeler and Blair), 
A., i, 285, 752. 

to formaldehyde (SchoNFELDEJ’^. 
Bla IR and W heeler), A., i, 1 1/f'- 
action of ozone on (Blair aad 
WHEELElt), A., i, 997. 
compounds of aluminium chlonde 
with (Schleicher and BijTrGE.Y- 
bach), a., i, 1083. 
com pounds of, with picnc acid and iw 
I amide and acid chloride (Efkemo' ), 

A., i, 551, 552. 
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Hrdmuboiifi 8 t 7 piiat «8 of (Efbsiiot), 
A., 1,870. 

acetylenic, preparation of(BouBQDKL), 
A., i, 429, 1170, 1176; (Bouia), 
A., i, 1052. 

isomerisation of (Favorski), A., i, 
642. 

aioinatic, moieciilar refraction of (v. 
Attwbbs and Kolugs), A., i, 99. 
speciiio heaU of (Padoa), A., ii, 10. j 
sulpbo-chromic oxidation of 
(Simom), Jl, i, 908. 
preparation of chi oro methyl deriv- 
ativrea of (Blanc), A., i, 549. 
estimation of nitrogen in, by 
Kjeldahl's method {Mabgo8Che.s 
and Kristen), A., ii, 653. 
benzenoid, fluoresceuce apectn of the 
vapours of (Maksh), T., 3315. 
ethylenic, halochromisra of (Skraui- 
and Fkeundlich), A., i, 667, 
action of Grignard reagents on 
(Gilman and Crawford), A., i, 
285. 

paraffin, propagation of flame in mix. 
tures of air and (Mason), T., 210. 
analysis of, with liydrogen (King), 
A., ii, 43. 

polycyclic, of terpene series, pre* 
paration of (SCH bring), A., i, 47. 
tertiary, oxidation of (Lkvenb and 
Taylor), A-, j, 81. 

Hydrocarbons, halogen derivatives, 
elimination of hydrogen halides 
from (Favorski and Fayou- 
skaia), a., i, 7,38, 
isomeric transforuiatiousof (Favor- 
ski), A., i, 430. 

ehioronitro-, velocity of reaction 
between substituted anilines and 
(Linkb), a., i, 553. 

Hydrocellulos# (HEi'SKRbad v. Neces- 
stkin), a., i, 17, 95; (Cliffosh), 
A., i, 541 (HscsKi; and Jayme ; 
Heuseii and Eisrnrisg) A., i, 657. 
Hydrocotaniae, ultra-violet absorption 
spectrum of(STBiNKR), A., ii, 107. 
Hydrocyanic acid. See under Cyanogen. 
HydroethcBerolins, and its inetlumlide 
(Max and MiciiEt Polosovski), A., 
i, 940. 

Hydrofehricyaaic acid, potassium salt, 
electrolytic precipitation with (Kolt- 
HOFF), A., ii, 256, 260. 
HydroferricyanidM of -organic l^ses 
(Cum Ml NO), T,, 2457. 

Hydroferrocyaaie acid, imtasslum salt, 
photoelectric activity of (Puole), 
A., ii, 363. 

iiiUraction of, with 4:4'-dipyriil}l 
(WiBAUTand Dikqbmansb), A., 
i, 369. 


Hydroferrooyaaidei of organic bases. 

(Gumming), T., 2457. 

Hydrofluoric acid. Sea under Fluorine. 

Wrofluosilicio acid. See under 
Fluorine. 

Hydrogels (WiLLsriTTBRand Kraut) 
A., ii, 167, 493. 

Hydrogen, apparatus for electrolytic 
preparation of (Niesb), A., ii, 314. 
pure, electrolytic generator for 

(Elveden and Sinkiksoh), T 
2715. ' ' 

spectra of (Brackett), A., ii, 103; 
(Giddeb), a., ii, 350 ; (Gehrokb 
and IiAu),A., ii. 802. 

Balmer lines in (Hulbbrt), A., ii 
. 803. . 

Zeeman effect in (FasTBRLiNG and 
Hansen), A., ii, 708. 
effect of electric and ntagnetic fields 
on (Halpern), a., ii, 803. 
in low voltage arcs (DuFraNDACK), 
A., ii, 802. 

atomic and molecular spectra of (v. 

Keusslek), a,, ii, 446. 
secondary ^ectrumof (Menzies), A., 
ii, 45 ; (Gehrcke and Lau), A., ii, 
197 ; (Kiurn), A., ii, 273 ; (Ki- 
MURA and Nakamura), A,, ii, 694 ; 
(Basu), a., ii, 669 ; (Barratt), 
A., ii, 708. 

ultra-violet spectrum of (Hopfikld), 
A.-, ii, 1, 351. 

Rbntgen absorption coefficients of 
(Olson, Dershem, and Stobch), 
A., n, 365. 

collision of electrons with (Hokton 
and Davies), A,, ii, 820. 
low voltage are in (Duffesdack), 
A., ii, 373. 

ionisation of, on collision with elec- 
trons (Ayres), A,, ii, 111. 
ionisation potential of (Smyth ; Ol- 
son, and Glocklek), A., ii, 455 ; 
(MaCKAY), A., ii, 821. 
critical potentials in (Olmbtead), A,, 
ii, 367, 820. 

specific heat of (Kemdle and van 
Vlf.i'k), A., ii, 610. 
heat of adsorption of, by finely- 
divided metals (Foresti), A., ii, 
747. 

active (Grurb), A., ii, 403. 
preparation of (VENKAXABAMArAO), 
A., ii, 235, 482. 

activation of, at low temperature 
(Mitchell and Marshall), T., 
2448. 

gaseous, radiating atoms within (La- 
SARBv), A., ii, 233. 
molecular, dissociatiou of (Euqar), 
A., ii, 296. 
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Hydroffen, quantum theory of the 
molecule of (Niissen), A., ii,.845 ; 
(Nobdhbih), a., ii, 846. 
m(^el of the molecule of (Allen), 
A., ii, 679. 

tautomeric, theory of, iu relation to 
the theory of induced alternate 
larities (Allsof and Kbnnsr), 

, 2296. 

co-ordination of (LowBT and Bur- 
gess), T., 21H. 

isothermals of, at low temperatures 
(Martinez and Onnes), A., ii, 734. 
liquid and solid, thermal properties of 
(Simon and Lange), A., ii, 458. 
solubility of, in metals (Schmidt), 
A., ii, 732. 

chemical constant of (Simon), A., ii, 
438. 

adsorption of, by platinised asbestos 
(Pollard), A., ii, 381. 
adsorption of, by nickel (Gauger and 
Taylor), A., ii, 398. 
diffusion of, through nickel (Lom- 
bard), A., ii, 570. 

occlusion of, by palladium (Yamada), 
A., ii, 81. 

action of, on carbon oxides (Mbds- 
forth), T., 1452. 

simultaneous combustion of carbon 
monoxide and (Hablam), A., ii, 
624. 

explosion of mixtures of carboii mon- 
oxide and (Diion and Walls), T., 
1025. 

^ combustion of mixtures of carbon 
monoxide, air, and (Payman and 
Wheklib), T., 1251. 
action of carbon monoxide with, in 
presence of nickel (Armstrong and 
Hilditcu), a., ii, 307. 
photochemical interaction of chlorine 
and (Chapman), T., 3062 ; (Wei- 
gert), a., ii, 3 ; (Coehn and 
Tkamm), a., ii, 205; (Coehn ami 
Juno), A., ii, 206. 
catalytic combination of ethylene and, 
in presence of copper (Pease), A,, 
ii, 472, 842. 

formation of helium and neon from 
(PiUTTi), A., ii, 20. 
reduction of metallic oxides by (v. 
Wahtenbero, Bboy, and Bei- 
nicke), A., ii, 424. 
action of light on mixtures of oxygen 
and (Coehn and Tramm), A,, ii, 
205. 

combination of oxy^n and (Pease 
and Tayu»b), A., li, 30. 
catalytic combination of oxygen and, 
in presence of the platinum metals 
(Hofmann), A., ii, 477. 


Hydrogen, combustion of, in futygen 
(Hauser), A., ii» 404. 
interaction sulphur and (Nosrisu 
and Ridbal), X, 696, 1689, 3202. 
replacementof mercury, zinc, Wmium, 
and miqpiesium by, from their salt 
solutions (Ipatiiv and Staetnke- 
vitsch), a., ii, 639, 

Hydrogen f nbromide and fr fiodide, elec- 
trolytic dissociation of (HEasko), 
A.t it, 556. 

halides. See Halo^n hydrides, 
peroxide, preparation of, by com- 
bustion of hydrogen in oxygeo 
(Hauser), A., ii, 404. 
pure, properties of (Maass and 
Hauther), A.,ii, 21. 
stabilisation of, with ethyl alcohol 
(Lisievich-Draoanescu), a., ii, 
235. 

photochemical decomposition of 
(WiNTHERh A., ii, 50; (Ander- 
.SON and Taylor), A., ii, 278, 
451. 

thermal decomposition of (Hin- 
SHKLwooD and Prichard), T., 
2726. 

action of acti rated sumr charcoal 
with (Firth and Watson), T., 
1750. 

catalytic decomposition of, by car- 
bon (Firth and Watson), A., ii, 
762 . 

catalytic decomposition oT, in bro- 
.mine-bromide solution (Bray and 
Livingston), A., ii, 473, 747, 
catalytic decomposition of, by ferric 
salts (Duclaui), a., ii. 18, 308. 
action of, on formaldehyde (Bach 
and Oenerosow), A., i, 13. 
decomposition of,- by metallic oxides 
(Clarens), a., if, 397. 
activation of, by palladium hydride 
(Zelinbki nnu BoRisaow), A., 
il, 149. 

estimation of, volumetrically, in 
presence of bromides (Bray and 
LivinostonI, a., ii, 473. 
selenide, electrolytic dissociation of 
(Dz Hlasko), a., ii, 454. 
acidity and electrolytic dissoci- 
ation of (de Hlasko), A.', ii, 152. 
viscosity and molecular dimensions 
of (Smith), A., ii, 488. 
sulphide, diftociation of, io aqueous 
solution (Jklijnek and Czer- 
wiNSKi), A., ii, 14. 
precipitation of metals by (Smith), 
A., ii, 639. 

action of, on unsaturated com- 
pounds (CHir.LiNOEB, Smith 
and Paton), T., 1046. 
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KT^rogitt milphfiiia, toxic action of 
* mixtures of carbon disulphide and 
(FWCHI11)» A., i, 1206. 
eitimation of (Hbath and Lsb), A., 

U, 062. 

A«raanlphidB (Walton and Whit- 
TOBDh 

telluride, properties of (Rhuylants ; 

DX Hlasxo), A., U, 164. 
electrolytic dissociation of (de 
Hlasko), a., n, 454. 

A., ii, 653. 
fiffin hydrocarbons 
"(Kino), A., u; 43. 
eatimstion of, by Pregl s method 
(Fbibdbicb), a., ii, 738. 

estimation of, in organic compounds 
(Simon and Guillaumin), A., ii, 
482. 

estimation of, m organic componnda, 
in presence of arsenic and mercury 
(Falsov and Baiziss), A., ii, 336. 

Eydrog®U' chlorine cell. Sec Cells, 
electrochemical. 

Hydrogen clcotrode. See Electrode. 
Hydrogen ions, determination of con- 
oSitration of (Ha i field). A., ii, 
429; (Bovie and HugiIes), A., li, 
677 ; (KoltHOKF), A., ii, 694. 
chromoscope for estimation of the 
concentration of (Guillaumin), A., 
ii, 82. ‘ . 

concentration of, m solutions contain- 
ing carbon dioxide, calcium carbo- 
nate, and sulphate (Shipley and 
McHaffic), a., ii, 649, 
equiYaient condnetivity of (Kkac.s 
andPARKBR), A., ii, 6- I 

hydration of (Babop.ovhky), A., ii, 
629. , 

Hydrogenation, selectivetHiLUtTcn and 
Moore), A., i, 180- 

Hydrolyiii of esters (Olivier and 
Bkwier), a., ii, 144. 
Hydromothylblxiii, and its derivatives 
(Herzig, Faltir, Pittneji, Klkin, 
and Watzisgkr), A., i, 477. 
Hydromnoonle aoid, oo'e-trichloro-, 
methyl ester (Farmer), T., 2546. 
Eydrommonio aoidi (Farmer), T., 2531. 
Hydroniekolo^anie told, potassium salt 
(Job and Samuel), A., i, 905. 
Hydronorhlxin, and its calcium salt 
(Hbrzio, Falti8, Piti'ner, Klkin, 
and Watzikoer), A., i, 477. 
Bydroplatiaoeynnio »oid, equilibrium of 
mixtures of lithium and potassium 
salts of, and their hydrates (TBRnEY 
and Jolly), T., 2217. 

Bydrozamie acids (Gastaldi), A., i, 
1280, 1237. 


Hydz^R^ oatiniatioii 
analysis of (Dodse), 
,vt>alvais of. with par 


Hydroxamic acids, foruirition of, from 
keteu (Hurd and Cochran), A., i, 


Hydroxy-aeids, nomenclature of (Wohl 
and Freudenbero), A., i, 182. 
photolysis of (Volmar), a., ii, 279. 
metallic complexes of (Ware), T , 
1815, 1826. 

a-Hydroiy-acids, configuration of 
(Fbeudenrerg, Braunh, and 
Siegel), A., i, 215. 
acetone compounds of (Willstattep. 
and KosioaflRBOER), A., i, 1172. 

Hydrozy-aldehydei, spectrochemistry ot 
(v. Auwbks and Wissebach), A., 
ii, 593. 

aromatic, action of iodine and potass- 
’ ium hydroxide on (Winoaub’ and 
Schiele), A., i, 580. 

y-Hydrozyald«hydes (Helferich and 
Koster), a,, i, ll7l. 

Hydroxy-ketones, spectrochemistry of 
(v, Auweks aud Wissebach), A., ii, 
593. 

Hydroxylamino, transport experiments 
with ionisable derivatives of (Noyes 
and Hibben), A., i, 444. 
resetion of nitroprussides with (Gielal 
Pereira), A,, i, 905. 
action of, on Y-trinitrotolaeue (Giua), 
A., i, 1189. 

hydrochloride (Semon), A., ii, 155. 
detection and estimation of am- 
monia in (Gros), a., ii, 84. 
detection of (Fischer), A„ ii, 431; 

I (Hir.schel and Verhoefp), A., it, 

I 577. 

Hydroxylamiaeisodisalphonic aeid, 

potassium salt (Raschig), A., h, 


lydurilic acid, 5;5'-r7ichloro., amm- 
onium salt (Bock), A., i, 71S. _ 

i-Hyocholic aoid, true constitution of 
(WiNDAVs), A., i, 923. 
lyosciae, effect of, on the heart (Heins- 
KAMV), A., i, 1265. 

lypnotics, aryldialkylglycols as (Tif- 
FF.NE.4U and Dorlbncourt), a., l 

Hypochlorites and Hypoehloroos acid. 

See under Chlorine. , , . 
Sypoglycamia, production of, by insnhn 
(McCormick, Macleod, Noble, 
andO*BBlEN),A., i,514- 
adrenaline, effect of acids in production 
of (Kornfeld and Elias), A., i, 

Hypophciphorous acid. See under 


i, 660 . 
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Hyisop oil (PiQULXYSKi and Fichtbs- 
flou), A., i, 817- 

sesquiterpenes of (Rdzick A, PONTALTI, 
and Balab), A,, i, 1217. 

I. 

Ioe> • melting point of (Smith and 
Taylok), a., ii, 735. 

Icea, edible, theoiy of (Kremahn and 
Eitei.), a., ii, 622. 

lehthnlla, constituents of (Stehdel and 
Takahashi), a., i, 729. 

Ignition of gases W a spark in a closed 
tube (Ellis), t., 1435, 
of mixed gases, effect of pressure on 
{Patman and Wheeler), T., 426. 

jS-Imidasolylisopiperidine. See Tetra- 
hydro-l:3:6-ben2triszole. 

Imidoearbonic acid, chloro*, ethyl ester, 
Sandraeyer synthesis of (HouBEN, 
PyANKUCH, and Kuhling), A,, i, 
1077. 

ImidophenylpeTaoetic acid, ethyl ester 
(TAN Peski), a., i, 214. 

Iminasolylglyoine. See Glyoxaline- 
aminoacetic acid. 

Imino-aryl ethers (Chapman), T., 1150. 

Iminobismethylbenzyhnalonie acid 
(Mankich and Gray), A., i, 2K 

^-Iminobis-a■pheIlylpropioBie acid, and 
its hydrochloride (Mannich and 

Ganz), a., i, 21, 

Izoinodi-^'batyronitrile, and its chloro- 
platinate ^PiKUylants), A., i, 763. 

2:0-Iminodihydro*l:2:3-tiiuole (Dutt), 
T., 265. 

75‘Iniino->-ethylh«ane, and its salts 
and A^-bromo-derivative (de BooiiERit), 
A., i, 312. 

2 : 5 -Imino- 1- phenyldihy dro- 1 : 2;d'tri- 
azole, and its derivatives (Dun), T., 
271. 

2:B-Inimol-pheDyIdihydro*l:2:3'tri* 
aK0le<4-car boxy lie acid, ethyl ester, 
and its incUtyl derivative (Dutt), T., 
269. 

Iminosnlphides, constitution of (Hivier 
and Schalch), A,, i, 793. 

Iminothio-esters, preparation of (Kauf< 
MANN and Adams), A., i, 930. 

Xndaue, l-amiuO', acetyl derivative. Bee 
Acetylhydriudamine. 

Indanthrena eoloturing matters, reduc' 
tion of, by sodium hyposulphite (Yoe 
and Edgar), A., i, 236. 

liulatole, nitro80‘2-hydroxy- (Bamber. 
GER), A., i, 65. 

ladene series, syntheses in (OrRkhov ; 
ORkKHOT and Schapir), A., i, 454. 

Isdeae'2-Rldebyde, and its derivatives 
(v. Braun and Zobel), A., i, 1209. 


l&dian yelloT, naangulfroDi (Wimov- 
SKI), A., i, 5n. 

Indleatori, leotnre experiment tg show 
tbeactionof (Tbatcbir), A., U, 555. 
effect of alcohol on the aeiuit|Tity of 
(Kolthofe), a., ii, 330. 
carbinols as (Earcsaq and Bod 6), A., 
ii. 694. ^ . 

radioactive, use of) in location of sub. 
stances in plants (Heviry), 4., i, 
1160. 

Indigo, micTo-subliniation of (Pireqhlx), 
A., i, 607. 

IndiM groop (Posner and Hrumanr), 
A., i, 953. 

Indigoid oomponndi (Fries audEoLBRs) 
A., i, 829. 

Indigotin, crystalliaation of (PlRSCHLB), 
A., i, 607. 

catalytic reduction of(BROCHKT), A., 

■ i, 66. 

metallic deriTatives of (Kunz), 4., i, 
155 ; (Kunz and GOnther), 4., i, 
1134, 

tsolndigotln (Dornisr and Martinet}, 
A.,i, 852. 

identity of, with indine (Wahl and 
Hansen), A., i, 607. 
Indigotlnmalonio leid, and nitroso*, 
ethyl esters (PosNER and Pyl), A., i, 
252. 

2:3-Indil, and its pbeuylosazone (Sanna), 
A., i, 67. 

S:3*lDdil, silver derivative and pbenyl- 
osazoue (Sanna), A., i, 57. 

Indine (Dornier and Martinet), 4., i, 
852. 

identity of, with indigotin (Wabl 
and Hansen), 4., i, 607. 
Indlrnbin, crystallisation of (Pirschii), 
A., i, 607. 

Indium, absorption Rpectrom of (Gko- 
trian), a., ii, 106. 
detection and separation of (WADAiad 
Ato), a,, ii, 657, 

Indole, production of, by bacteria 
(Abnreck), a., i, 170. 
effect of, OQ nitrogenous metabolism 
(Uhdebhill and Kapinow), A., i, 
166. 

derivatives of (Kuroda), A., i,603; 
(Sera), A., i, 1125. 

Indole group, syntheses in (Majima 
and Kotake). A., i. 160, 156; 
(Oddo and Togkaccnini), A., i, 
716. 

a* and /3*diketones of (Sanna), A., i, 
67, 69. 

l*lBdole*2oarboxyUeacid, and S^bromo-, 
and 3-chloro-, and their ethyl ester? 
(Gabriel, Gerhard, and Woltib), 
A., i, 705. 
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1-hydroxj-, 

And iU i^ta (OAUtiEL, Gbrhabd, and 
Woltzb), a., i, 704. c 

A-Zidoiaydutoln (Majiha and Kot- 
akb), a., i, 496. 

3>lBd«lrlBUo»BMth7l kdtoae (Majima 
and &OTAKK), A., i, 161, 482. 

SlftdolididBiMliydaatoiii (Majiha and 
Kotaki), A., i, 166. 

InddwoxBiolA-7 MirlwxyUe aeia(GRAN- 
ACBBBaiid Mahal), a., i, 714. 

IndopheniBe, constitution of (Schlenk 
and BluH), a., i, 1235. 

4- IndopliAiioM- naphthol-2 -f nlphonic 
uid (Clark and Cohrn), A., ii, 726. 

3'*Iiidox7l>(2:8'*jKn-a&tluraeenopeii* 
tMophan (Fribdlandbr and Simon), 
A., i, no. 

S'lndoxyUdana-S-eamphylrhodanine 

(Grhdrlman), a., i, 606. 

4'‘IndoxyUden«-B.tliiola«etie acid 
(Gran ACHBK and Mahal), A., i, 713. 

t^*&idoxybpirft;pcf(^tttana, and itn 
acetyl derivative and 9'mtro-(PBRKiK 
and Plant), T., 619. 

Indyi colouring UAttcn (Oddo and 
Tognacohini), a., i, 715. 

Infanta, acid-baae metaboliMn of (Gam- 
BLB, Ro 88, and Tisdall; Gamble 
and Robb), A.,i, 1038. 

Inoloma albovioiaceum, constituents of 
(Bard and Zbllnbk), A., i, 967. 

IncrgaoiO Mm^nudi, lattice enerfy 
and ioniaation ‘of (Grimm), A., ii, 
16. . 

colour and omstitntion of (BiltzL A., 
ii. 809. 

adsorption of organic dyes by (Rhein* 
BOLiiTand WBbRKiND), A., ii, 129. 
fonnstion of organic From, by light 
(Baudisch), a., ii, 8l6. 

Inositol polyphosphate, and its calcium 
sodium Mlt (rnsTBRNAK), A., i, 86. 
estimation of (Nbbdiiam), A., ii, 662. 

Xnaulin, puri6cati(tt and properties of 
(Dudley), A., i, 967. 
solubility of (WiDMARK), A,, i, 1148. 
effect of, on blood*SQgar conceiitmtion 
(Winter and Smith), A., i, 727. 
effect of, on blood-sugar in diabetes 
(Forrest, Smith, and Winter), 
A., i,613. 

action of, in glycemia (Chabanikr, 
Lobo-Ohbll, and Lebert ; Des- 
OREt, Bibr&t, and Rathery],A., i, 
982. 

production of hypoglyotcmia by 
(McCorniok, Maoleod, Noble, 
and O’Brien), A., i, 8H. 
infiuenee of, on the formation of 
pentoae nueleotido (Berkeley), A., 
i, 1269. 


InauUn, effect of on the respiratory 
exchange (Dudley, Laidlaw 
Trevan, and Boook), A., i, 972. 

respiratory exchange 
and blood-sugar curves (Lyman. 
Nicholls, and McCann), A. i 
1036, ’ * 


eriect 01 , on rabbits (Banting, Best 
C oLLip Macleod, and NoSle). 
A., 1, 420. ” 

luterfaoial tension (Pound), T., 57 g. 
Interferometer, measurement of adsorp- 
tion by (Wolff), A., ii, 128 ^ 

Intertiuoa, bacillus from the’ flora of 
(Khuuvtse), a., i, 1042. 

8 in all, of the ox, proteolytic enzyme in 
(Hedin), a., i, 12.18. 

InuUn,^ constitution of (Irvine), T., 


palmitete and stearate {Karker and 
Zera), a., i, 1182. 
detection and identification of (Cas- 
tellan i and Taylor), A., ii, 265. 
Inver tase (Willstatter and Wasseb- 
MANN), A., i, 69; (Fodor), A., i 


of bees (Sarin), A., i, 413. 
saccharkse and raffina.se activity of 
(WlLLSTATTER and KuhN). A. i 
401. 

inactivation of, by silver nitrate (\'. 
Euler and Myrback), A., i, 1246. 

Invertebrates, glycogen content of (Kil- 
HORN and Mac'LEod), A., i, 270. 
marine, inorganic constituents of 
(Clarke and Wheeler), A., i 
416. 

Invertin, active preparation of, and its 
sulphur content (v. Euler and 
Jo.sei'h.son), a., i, 401. 

Invert- sugar, estimation of, in mixtures 
of sucrose and lactose (Jessen-Han- 
sen), a., ii, SS2. 

Iodic acid ami lodates. See under 
Iodine. 

lodimetry, standardisation of solutions 
used in (PoPOFF and Chambers), A., 
ii, 575. 

Iodine, absorption spectra of (Vogt aud 
Koknuisbrrger), a., ii, 449. 
band spectrum of (Mecke), A., ii, 
669. , 


electron -affinity spectrum of (Gerlach 
and G ROM ANN), A., ii, 803. 
ultra-violet resonance spectra of the 
vapour of (Oldenbkrg), A., ii, 
708. 

luminous discharge in, ard the ionis- 
ation potcutial (Noyes), A., ii, 
209. 

low voltage arc in (Duffendack), A., 
ii, 873. 
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lodin*. mon&toinic, chemical constant of 
<Bbauns and Rambtbttxk), A., ii, 
IS. 

Tamnr, dissociation of tBEAUMK and 
tUHsnciTiR), A., ii, 13, 
sorption of, by carbon (Firth), T,, 
S28; (Firth and Watson), T., 
1219. 

binary eutectic mixtures of naphtha- 
lene, iodoform, and (Yabiliev), A,, 
i, 456. 

catalytio action of, and its compounds 
(Mourxu and Dufraissb), A., ii, 
308. 

action of, on diastase (Berczjelleu 
and Furud), A., i, 401. 
action of, on alkaline solutions of 
phenol (VoRTMANN), A., i, 206. 
reaction between ^ phosphorous Acid 
and (MiTCHELh), T., 2241. 
reaction of silver perchlorate and 
(Gombero), a., ii, 235. 
compound of starch with (Bsrczel- 
ler),"A., i, 304. 

replacement of, by ferric chloride, in 
Tolumetric analysis (Jelltnek and 
Winogradoff), a., ii, 871. 

Iodine hydrate (Villard), A., ii, 656, 
pentoxide, solubility of, iu sulphuric 
acid (Lamb and Phillips), A., ii, 
149. 

Hydriodie acid, ionising potential of 
(Mackay), a., ii, 821. 
reduction of m-methoiybenzyl 
bromide by (Shoesmith), T., 
2828. 

Iodides, pharmacology and therapeutics 
of (Osborne), A., i, 73. 
estimation of, by Winkler’s method 
(Kolthoff), a,, ii, 651. 

Iodic acid, conductivity of ar^ueous 
Bolutiona of (Kraus and Pa keek), 
A., ii, 6. 

lodates, reduction of, by arsenious 
acid (Kubina), A., ii, 304. 
detection of, in presence of chlor- 
ates, broniates, dichromates, aTul 
nitrates (Dimitrov), A., ii, 651, 
estimation of, eIectrometrical1y,with 
titanons sulphate (He.ndrixson), 
A,, ii, 781. 

Iodine detection and estimation * 

^ detection of, in chloroform solution 
with starch (Firth and Watson), 
A., ii, 674. 

detection of, in silver halides (Scum al- 
FU88), A., ii, 248. 

estimation of, by sodium thiosulphate 
(Rice, Kilpatrick, and Lemkin), 
A., ii, 574. 

estimation of, in soluble iodides 
(Kisglir), a., ii, 651, 


Iodine deteetion and eatlmtion:— 
estimation of, in organic oompoundi 
(Py^LiNOA), A., ii, 762. 
estimation of, in thyroid glands (Fibre 
and PiNAir), A., ii, 676. ‘ 
estimation of, in spring and mineral 
waters (Dubief), A., ii, 332. 

Iodine nnmhere, estimation of (RoasN- 
SIITND and Kuhnhknn), A., ii,, 886, 

lodochloridoi, unsaturated ^ aliphatic, 
spontaneous decomposition of 
(Howell), A., i, 174. 

Iodoform, binary eutectic mixtures of 
naphthaleDe, iodine, and (Yabiliev), 
A., i, 455. 

lodopentanuninecobalti-salts. See under 
Cobalt. 

Ions, refractivity and radii of (Wasa- 
stjerna), a., ii, 593. 
migration of (Gillet), A., ii, 609. 
size of (Davey), A., ii, 17 ; (Hbez. 
FELu), A., ii, 564. 

and their activity (Debye), A., ii, 827. 
electrometric measurements of the 
activity of (MicuAELls and Kaki- 
numa), a., ii, 824. 

effect of sucrose on the activities of 
tCoRRAN), A., ii, 607. 
valency of, effect of, on permeability 
(Rarer), A., i, 1272, 1273. 
adsorption of, by manganese dioxide 
(Gaj^gul! and Duar), A., ii, 68. 
determination of hydration of (Babo* 
ROV8KY), A,, ii,-288, 532, 
antagonism of (Wastl), A.,^, 229. 
distribution of, iu serum (aona and 
Petow), a., i, 728, 
dual (Blub), A,, ii, 823. 
inorganic, absorption of, by plants 
(HoA(JLANDand Davis), A., i, 1272. 
isomeric, velocity of migration of 
(Lev and Diekmann), A., ii, 731. 

Ionic micelle (IiIcBain and Bowden), 
T., 2417. 

Ionisation, theory of (Hantzsch), A., 
ii, 475. 

of alcohols (Williams and Trues* 
dail). A., ii, 532, 

of strong electrolytes (Sand), A. , ii, 55. 
and lattice energy of inorganic com- 
pounds (Grihh), a., ii, 16. 
intramolecular (Lowry), A,, ii, 480, 
848. ^ . 

thermal. See Thermal ionisation. 

Ionisation potentials(BAZzoNi}, A.,ii,89. 
in dissociated gases (Compton), A., ii, 
350. 

iu hydrogen (Olmstead), A., ii, 820. 

Iridium bases 

pentainmine salts, equilibrium of 
decomposition of (Lamb and Faik- 
hall), a., ii, 226. 
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Iridinitt hydrazine salte, complex 
(TiOHroAiT), A., li, 774, 

Iridium oHuio eomponndi * 
with fjiwme (DAlApike), A, i, 243, 
480, 944. 

Iiidlam, eitimation of, with tluo- 
cranatea (Ivasot), A, ii, 263. 

IriM^ehlorodiozalio acidi, potassium 
salts (DAI.APINE), A, i, SO, 944. 

Irldodipyridinodioxaiie aeld, potassium 
sal1» (DAlApinx), a., i, 367. 

IroDj atomic weight of (Honigschmio, 
Bisckxnbach, and Zeiss), A, ii, 
660. 

spectrum of (Nagaoka and Suguixa), 
A, ii, 672 ; (Haoxkbach and 
Schumacher), A., ii, 673, 
clawifieatioD of lines in the spectrum 
of (Mibrill), a, ii, 366. 
are spectrum of { Walteus), A. , ii, 619. 
electric furnace spectra of (King),* A., 
ii, 354. 

Rontgen ray spectra of (Dauvillier), 
A , ii, 696. 

anodic beliariour of (Sborgi and 
Cappon), a, ii, 213. 
corroaion of (Kbiend), T., 2996. 
ui preaence of iron sulphide 
(Stumper), A., ii. 422. 
striated structure of (Dakves), A, ii, 
31. 

and its oxides, equilibrium of steam 
with (Wohler and Gunther), 
A., it, 471. ’ ■ 
meteoric. See Meteoric iron. 

Iron, alloji, with aluminium (Kurna- 
Kov, Urasov, and Grigoriev), A., 
ii, 75, 423. . 

with aluminium, with chroTnium, and 
with molybdenum, eJectrocheniUili'y 
of {Tammasn and SorrBR), A., ii, 
825. 

with carbon and nfanganesc, acid 
decomposition of (Schj!Nok,Giksen, 
and Walter), A., ii, 767. 
with carbon and phosphorus (Kon- 
stantinov), A., ii, 422, 
with carbon ami tungsten (Oeawa), 
A.,ii, 244. 

with gold, electrical conductivity of 
(Guertler and Schulze), A., ii, 
284.. 

lien oompoundi, reduction of methylene 
blue by (Morgan and Quamel), 
A., i, 982. 

function of, in cell respiration (Elmn* 
GERand Lands HE RGB r), A, i, 73. 
in seeds (McHargur), A, i, 635. 

Iron carbide (We vrr), A., ii, 767. 
pcniocarbonyl, oxidation of (Freund- 
Licii and V 0 .SNESSINSKI), A., ii, 
865. 


Iron chlorides, equilibrium of ammoni- 
um chloride, watery and (Rivett 
and Clendinnen), T., 1634. 
hydroxide, easily filtrahle, preparation 
of (Hahn and Hkrtrich), A., ii, 
643, 

colloidal, adsorption and replace- 
ment of nutritive salts in tLicn- 
tenwalneh, Flenkee, and Gor- 
don), A, i, 888. 

oxides (Ferguson), A,, ii, 642; (Ruee 
and Nakamoto), A, ii, 643, 
phosphate, assimilation of, by plants 
(Bkioux), a., i, 79. 
sulphides, action of sulphur dioxide 
on (Wohler, Martin, and 
Schmidt), A., ii, 852. 

Jerrio salts, reaction of, with thio- 
cyanates (Claren.s), a., i, 003 ; 
(Durand and Bailey), A., ii 
682. _ 

catalytic decomposition of hydro- 
gen peroxide by (Duclaux), 
A, ii, 18, 308. 

chloride, equilibrium in the system, 
ammonium chloride, water, and 
.(Clbndinnen), T., 1338. 
hydrolysis of aqueous solutions of 
(PuxEDDu), A., ii, 496. 
hydroxide, molecular coefficient of 
magnetisation (Veil), A, ii, 
122 . 

adsorption of radium-.? and -O' 

' and thorium-? and -C by 
(Cranston and Hutton), T., 

. 1318. 

osmosis of sols of (LikdemanN), 
A., ii, 543. 

oxide, equilibrium of phosphoric 
acid, water, and (Carter and 
Haktshorne), T., 2223. 
jellies (ScHALEK and Szegvary), ' 
A.,ii, 423. 

sols, preparation of, from iron 
carbonyl (Fheundlick and 
VOKNESSENSKI), A, ii, 

865. 

constitution of (Browne), A, 
ii, 244; (Pauli and Walter), 
A., ii, 325, 

he.'it of coagulation of, with 
■sodium sulphate (Browne), 
A, ii, 218. 

FenoQs chloride, action of, on the 
hydrochlorides of aromatic amines 
(Gumming), A., i, 553. 
hydroxide, reducing action of (.Miya- 
moto), A., ii, 76. 

phosphate, kinetics of the reaction 
between sulphur dioxide and 
(CAurBiiand Butler), T., 2370, 
2380. 
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* 

Tvirroii# ftrric phosphate, hltie basic, 
formation of, in an arable soil 
(KvDZ'KRiuss), A,, ii, 325. 
snlphate, oxidation oi solutions of, 
in air (Banxiuke), A., ii, 866. 
nitric oxide comiwiiad, absorption 
* spectrum of (SciitBSiKGER and 
Salaths), a., ii, 673. 
reduction of potassium chlorate 
by (HbbschkoWitsch), A., ii, 
S6. 

sulphide, equilibrium of cuprous 
sulphide with (Carpkrtkr and 
Hayward), A., ii, 863. 

Iron, cut, estimation of sulphur in 
(KitAiIIHa), a., ii, 873. 

Steel, cementation of, witli boron 
( Parra VAN o and Mazzeiti), A., 
ii, 243. 

estimation of arsenic in (Mazzeiti 
and Agostini), A., ii, 506. 
estimation of cobalt in (Fxrbert), 
A., ii, 699. 

estimation of manganese in (Hall 
and Carlson), A., ii, 658. 
estimation of oxygen in (Chau d Ron 
and Blanc), A., ii, 35. 
estimation of sulphur in (Nikolai), 
A., ii, 35. 

Iron oz«taie eompoiindi (Weinland 
and Hachenburg), A., i, 445. 
acctylide (Durand), A., i, 1170. 

Iron estimation and separation 
eelimation of, electrometrically (Grs- 
TAVSOKand Enudsok), A., ii, 185. 
estimation of, electrometrically, in the 
presence of vanadium (Muller and 
Just), A., ii, 42. 

estimation of, gravimetricall 3 ’(SoLAJ a), 
A., ii,683. 

eetiraation of, microchemically 
(FosTfes and Tiiivolle), A., ii, 583. 
estimation of, rot u metrically (Thomp- 
son), A., ii, 791. 

effect of silicic acid on the estimation 
of, volumetrically (Brandt), A., ii, 
659. 

ferric, estimation of, volumetrically 
(Hahn and Windibch), A., ii, 262. 
estimation of, in blood, colorimetrically 
(Wong), A., ii, 435. 
estimation of, in presence of chromium 
(Kano), A., ii, 699. 
estimation of, iu colloidal solutions 
(Kuoslmass), a., ii, 92. 
estimation of, in ores (Knnos and 
Sutclitfe), A.,ii, 165. 
estimation of, in presence of titauium 
(Kano), A., ii, 700. 
estimation of sulphur in (Nikolai), 
A., ii, 85 ; (Ashida), A., ii, 575. 


Iron eitimation and separaUon 

separation of (SoBkrinoa), i.,, ii, 
186. 

separation of, from manraiillse (Lun- 
DELL and Knowles), A., ii, 341. 

Isatin, reactions of metallic salts with 
(Menke), a., ii, 256. 
preparation of homologues of (Rssby 
and Ortodocsd), A., i, 1227. 

Isatint, iV-aubstituted (Stoll£, Derg- 
DOLL, Luther, Aueriiahn, and 
Wacker), a., i, 1125. 

Isatiu series, isomerism in the 
(Hantzsch), a., i, 1226. 

IsatlDoxime, sul phonic acid from 
(Beckmann and Bark), A., i, 1113. 

Isatogeni, additive compounds of 
(Kuggli, Bolliger, and Leon- 
habdt), a., i, 833. 

Isatoidfl (Heller and Lauth), A., i, 851 . 

Isoelectric points, calculation of 
(Levenb and Simms), A., ii, 456. 

laomerides. speci&c heat of (Fadoa), 
A., ii, 10. 

Isomerism (Heller and KukIoEr), A., 
i, 850. 

Isomorphism, effect of, on neutralisation 
and viscosity (Simon), A., ii, 219. 
of organ o*metal lie compounds (Pas- 
cal), A., i, 406. 

Zsoprene derivatives, reactions of 
(Claisen, Kremers, Roth, and 
Tietze), A., i, 1050. 

Isotopes (Harkins), A., ii, 553; 
(Aston), A., ii, 748. 
calculation of the atomic weights of 
(Russell), A., ii, 748. 
ajiectra of (Narayan), A., ii, 807. 
quantum theory with reference to 
(Nicholson), A., ii, 401. 
separation of (Mullikbn), A., ii, 31, 
637 ; (Harkins); A., ii, 145, 479; 
(Kestdall and Crittenden), A., 
ii, 282; (Pilley), A., ii, 554. 
separation of, by diffusion (Mur- 
mann), A., ii, 401. 

Itaconatodipentamminecobaltic itacon- 
ate nitrate and nitrate (Duff), T., 
568, 570. 

Ivory, vegetable, mannan in (Patter- 
son), T., 1139; (PRISGSHEIM aud 
Seifert), A., i, 78. . 

S. 

Jellies, photocbernical reactions in 
(Benrath and Schaffganz), A., 
ii, 50. , , 

effect of heat on rbythniic precipi- 
tation in (Lieskgahc), A., ii, 395. 
velocity of diffusion in (Watanabk)! 
A., ii, 885. 
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loifiti, (Dondou), A., »l, i 

3U ; (Mbtidb«), a,, u» 762. 
eroandf tabstitute for (v. Antrofoff), 
A.,i!.860. i 

jaglOEk chlorination of (Wheel eb, 
5awsoh, and McEwen), A.» i, 1020. 
Juniper oil (Pighlevski), A., i, 815. 
juetite (Hofmaun-Degbn), A., iir 163. 

E. 

Etltigosi* (Komatsu and Matsunami), 

A.; J. U97. 

Ka^iihibii. (Komai-su and Matsunami), 

A., i, 1197. 

Eaolin, properties and reactions of 
(Tammann and Poi’E), A,, ii, 758. 
Keratin (Heidubchka and Komm), A., 
i, 69, 494, 619. 

amino-acids of (Sammartixo), A., i, 

3|9. 

Ketan, 'formation of hydroxamic acids 
from (Hurd and Cochran), A., i, 312. 
Ketena (Stauoingkr and Kreis), A„ i, 
4S8; (Staudinger and Schneider), 
A,, i, 465, 466; (Stauoingeb, ScuLU- 
bach, and Schneider), A., i, 467 ; 
(Staudinger, Schk eider, Schotz, 
and Strong), A., i, 468; 
l-Keto4-»oetyl-S(4'-keto-r-acetyldi- 
hydrfl-2-quinolylacetyl)-dihydr0'2;4- 
benioMtine (Ekeley and Rogers), 
A., i, 66. 

Keto-ftciA> and lU aemi- 

carbazone, from reduction of nitro- 
fenchone (Nametkix, Lubovcova, 
and Chochkiakota), A., i, SIO. 

Xeto alcoholi, ayiaheBis of, from cyclic | 
ketones and fornmldeliyde (Man.nich 
and Brosk), A., i, 565. 
S-Keto-pwi-anthracaaopeathiophen 
(Friedlandkr' and. S imon), A., i, 
109. 

e-Keto-haiei, synthesis of (Mannich 
and Lammering), A., i, 43. 
4-Keto-l-(8''-bromo-aA-benzcoumaronyI- 
Idenaldihydronaphthalene, 3-hydr- 
oxy- (Fries and Khlers), A., i, 830. 

2-Keto-S-carhamyl-4'.8diphenylpiper- 

idiue (KoHLEa and Souther), A., i, 
244. 

2-Kato-S earharnyUiB dipheaytetra- 
hydropyridiae (Kohler and 
Souther), A., i, 244, 

Ketoeineole, and oximino- (Cusmano), 
A., i, 689. 

2-KBto-S-cyaBO-4;6-dipheaylpiperidiBe 

(Kohler and Souther), A., i, 244. 

2-Keto-S-«yano.4:8-dipheoyltetra- 
hydropyiidine, and 5-mano- and 
8:5-d»-bromo-, and 5-chloro- (Kohler 
and Southib), A., i, 244. 


l-Xeto-5:lQ-dlacetOBy-2:S-dihydro'l;4- 
naphUiathiarine(F]iiE'8 and Ochitat), 

A., i, 843, 

)-Eeto-2;3'dihydro-l:4benztlUatine;, 
2'l)romo', and 2‘tnono~ and 2t2di' 
chloro- (Zahn), a., i, 375. 
3-Ketodibydromdazole, l:2-d(tiitroao- 
( Heller aod Kohler), A,, i, 851, 
3-Keto-2:3-dihydro-a-naplitliathiaziae, 
2'rnmo-, and 2;2 f/i-chioro- (Zahn), 

A,, i, 376. 

l-Keto-6:7-dimethoxy-2'p!ienyM:2'di- 
hydrophthalazine-d-carboxylic acid 
{Kuroda and Perkin), T., 2108. 
I-Xetodimethyl-l:2:3:4-tetwhydro- 
aaphthaleaes, and their aemicarb- 
azoties (Mayer and Stamm), A., i, 
•803. 

1- KetO'6:7-dimethyM:2;3;4-tetrahydro- 
aaphthalene, and its seniicarbazone 
(Krollpfeiffer and Schatbr), A., 
i, 343. 

1 : l^-Setodinaphthalene-3:3'-dicarb' 
oxylic acid, 4:4'-dihydroxy-, pre- 
paration of (Society of Chemical 
Inou.stry is Basle), A., i, 678, 

2- SetO'4;6diphenylpiperidiae-3- 
carboxylic acid, methyl ester (Kohler 
and SouTHEB), A., i, 244, 

6-EstO'2:4-dipbeayltetrahydropyTidiae 
( Kohleb, Uraustein, and Merrill), 
A., i, 55. 

8-KetP-2:4-dipbenyltctrabyclropyridlne- 
6 -carboxylic acid, and 3-mo?w- and 
3:5-(7i-broinO', methyl esters (Kohlbb, 
GHausteis, and Mekrill), A., ■ i, 

Xetodipheayltetrabydrotetraziaecarb- 
oxylic acid, ethyl estet (Busch, 
Muller, and Schwarz), A., i, 866. 
tt-Keto-a^'di-ft-propylglntarie acid, and 
its seniicarbazotte (Bains and 
Thorpe), T., 1211. 
l'Keto-7-ethyl-l:2:8:4-tetrabydfo- 
naphtbalene, and ita semioarbazone 
(Krollpfeiffeb and Schafer), A., 
i, 343. 

K6tobeptabenxtbiaiinfl-2-tbiolac»tie 

acid {Mayer and Horst), A., i, 845. 
Keto- R-bexaldcbydediethylacetal, 
hydroxy- (IIelfericii and Kcssb), 
A.,i, 301. 

fl-Ketocvc7obflXBue-l;l-diacctic acid 
( Lanfear and Thorpe), T. , 2869. 
and its iiuinox aline derivative 
(Incold, Seeley, and Thorpe), 
T.,867. . - 

a-Keto-fi-hexoic acid, fermentation or 
(Sen), a., j. 1159. 

2-Keto-3'hydroxy-l'ni<tbyl-l’.2*dibydro- 

oninoxaliae (Usherwood and White- 
lsy), T., 1062. 
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Xet»-0-h7droxyplien7l'O-tolylt«tra* 
kTdrotatraiineMirboxjUo acid, e^hyl 
«8ter (Buscn, MtTLLxn, and Sch- 
warz), A., i, 867. 

1- Kato*2:(20-iiidox7ltetrah3rdronapbth’ 
al«a«, and its sulphonic acid 
(Herzog and Kuxidl), A., i, 61. 

Ketoketdsa, snUstituted (Staudinoek, 
Sciikeidej:, Schotz, and Strong), 
A., i, 468. 

S'Keto-6-ineth7l-2:S-dih7dro- 1 ;4‘beiii^ 
tbiazine-, 2:7-dichloro- (Zahn), A., i, 
878. 

S-KatO'S-methyldibydro-lid-Mobcnz- 

thiazint, 7-chlcro- (Fakbwkrkr 
voRM. Mbister, LirciDs, & BbOn- 
iNo), A., i, 794. 

S-Keto-l-metbyl-I^S-dihydroqiiiii- ’ 
oxalbetUsH Eli WOOD and Whiteley), 
T., 1084. 

2- K«to-l'neth7M;2‘dib7droqiiiJi- 
oxalins-S-earboxylie acid (Usher- 
wood and Whiteley), T,, 1084. 

a-KetO'^iS-mathylethylglatario aoid, 
and its qainoxaline deriTative (Singh 
and Thorpe), T., 121. 

y-Xeto-f-metbyl-Ao-beptenoie acid, a- 
hydroz^, ethyl ester and its deriv- 
atives (Borschk and Thiele), A., i, 
1220. 

1 -Keto-2 -meUi 7 l’l: 2 ; Sid-tetrahydro* 
naphthalene semicarbazone (Kroff- 
FFEiFFKR and Schafer), A., i, 844 ; 
(Mater and Stamm), A.,i, 802. 

l-Xeto-d-methyM :2: 3 ^4- tetrahyd roL- 
naphtbalene, and its senticnibazonc 
(Mayer and Stamm), A., i, 803. 

l-KetO'7-meUi7l-l:2:3:4-t«trahydro- 

* naphthalene, and its anmicarbazone, 
and 2'bromo- (Kroi.lpfriffek and 
Schafer), A., i, 343. 

l‘Keto-8- and ’4-itteth7M:2:3:4‘tetra‘ 
hydranaphthalenes, and their ecmi- 
carbaaone (v, Braun and Stuckkn- 
SCHMIDT), A., i, 947. 

2'Z6tol-meth7l-I:2:3:4-t«trahydT0- 
qninoxaline-S-barboxylmethylanilide 
(U8HERWOOD and Whiteley), T., 
1084. 

2 - Xeto-d-methylthiazoline- 3-acetic 
anhydride, and its derivatives (CKirrii 
and Holuberg), A., i, 247. 

SetonH, absorption spectra of Tapotns 
and solutions of (PvKvts), T., 
2515. 

rontnal solubility glycerol and 
(McEweii),T., 2279. 
catalytic decomposition of (Maihle), 
A., 1, 293. 

hydronnatioQ of, by means of i 
pUtTnnm black (Faillebin), A., i, I 
92. ' I 


XetonM, action of alcoln^ potaasisiiu 
hydroxide on {MoKTAOHSh^ At, i. 
227,801. 

reaction between aniline and (Odho 
and Toonacchini), A., I, 226, 
reaction of halogens with (Bice), 
A., ii, 18, ^ 

reaction of, with keto-enol snbitances 
(Kohler and Corson), A., i, 1014. 
aromatic, decomposition of (Mailbb) 
A., i, 800, 

fitty aromatic, behaviour of, in the 
animal body (Tbierfrlder and 
■ Daibeh), a., i, 1264. 
cyclic, reactions of, with carbylamines . 
(Passsrini), a., i, 1018. 
synthesis of keto-alcohols and poly- 
hydrozy-slcohols from formalde- 
hyde and (Mannich and Brosb), 

‘ A..i, 666. ^ 

unsatnrated, reactivity of (HsnjsBON 
and Whitworth), T., 288. 
o- unsatnrated, velocity of addition of 
hydrogen cUloirde to (Vue- 
LANDER and Eichwald), a., i, 
685. 

additive compoands of mercury 
halides and (Vorlander and 
Eichwald), a., i, 684. 
ct^-nn saturated, condensation pro- 
ducts of, with phenols (Chbmibchr 
FaBRIK VORM. WeILRR TER MEER) 

A., 1,114. 

detection of (Gillet), A., ii, 442, 
estimation of, in vegetable oils (Ben- 
nett and Bait.man), A., ii, 668. 
Xetqne acetals, preparation of (EylaiI- 
PIEV), Am i» 1061. 

hydrolysis of (Parfentiev), A., i 
1060. 

)3-Ketonie esters, ethoxymethylene de- 
rivatives, conUensatiOD of amidines 
with (Mitteb and Bardhan), T., 
2179. 

7 Setonie etten, formation of cyclic 
compounds from (de Bosasbo), A., i, 
1019. 

S-Xetolie nitriles (Kohler ud Sou- 
ther), A,» i, 248. 

y Xeto-n-mmadeoaldehyde (Helferich 
and Kokter), A., i, 1178. 
l-Xeto-octahy^oanthiaeene, and its 
aemicarbazone, and 2-bromo- (Kkoll- 
PFEIFFER and ScnXFER), A., i, 
344. 

1 -Xeto-2:8'-ozy-2^‘thkiiRphthentetra- 
hydronaphthalene (Herzog and 
Kkeiul), a., i, 61. 

a'Ketoc|/ckiprata&e-l;l*diacetic acid, 
and its silver salt and quinozaline 
derivative (Lanpbar and Thorpe), 

T., 1688. 
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a<'Xato*/B*ph»7l‘r’1>*ns7lb«tTTolaetone* 
Y-eftrboS7U^d» (Gault ttiiilWBiCK)^ 
A., i, se. 

a*X*to*7'9hfB7l1>at7ric aeld, vimiuo ^' 
cjano-, and its salts and dcriyatiTes 
(BSMABY* SofeNDBROP, slid BbNNE- 
WITZ), A., j, fi78. 

j3XdtO‘Y-pli*tt7Diat7rio aaid, and its 
ethyl eater (Attwoou, Stevenson, 
and Thorpe), T., 1762. 
6.Keto4-ph«R7l‘‘8*p'ehlorophen7ltetra< 
hydropTridue-S-oarhoxylio acid, 
S:4:5*^P^hloTo«, methyl ester (Kohlek, 
Grausteih, and Merrill), A., i, 56. 
6-Xata-4'phe]>7l-S’^'6taloroph«ii7lteira- 
bydropTiidiHe'S'eaThoxyUo acid, and 
Z-'mano-t and 3;5*dibromo-, and 5* 
chloTo-, methyl esters (Kohler, 
Qeahstein, ana Merrill), A., i, 5.5. 
4Ket^I^eD7M:4'dih7drop7riDiidiiie- 
5-ei^Z7lic acid, ethyl ester (Mittrk 
and Babdhan), T., 2183. 
2-Keto-I'pheByl*S.*5di.p-tcl7lhexa- 
]iydro4:8:5‘triaxioa (Inooli) and 
Thorpe). T., 2761, 
Ketopheayl-O'hydroxyphenyltetra- 
hydratetraiinccarhoxylic acid, ethyl , 
ester (Busch, MClleb; and Schwarz), 
A., i, 866. 

d'KetC'l'phcnyl'SmethylpyiToIiDeS- 
earboxylic Mid, 5>nitroimino., methyl 
eater, and S-oximmo-, and its methyl 
ester (Ben ART and Ronrap), A., 1,242. 

4- Xeto-l-phaiiyI*2-mcthylpyrroHne-3' 
iltitie, 6-nitroimino-, and its^deriv- 
ativea, and 6-<ndittinO' (Benarv and 
Lac), a., i, 866. 

Ketcphenylmetliyitetrahydrotetraslae- 
oarbczylic Mid, ethyl ester (Busch, 
MtJLLEH, and Schwarz), A., i, 867. 
Katephanyl-^sitiephe ayltetrahydro* 
tetraiUiMarbMcyllfl atid, ethyl ester 
(Busch, MCller, and Schwarz), A., 
i, 866. 

d-XatC'l-phanylpTiToIiM-S-earbcxylie 
acid, 6*oximmo-, ethyl ester, and its 
isomeride (Binary and Konrad), A., 
i, 241. 

4Eeto>3'phni7lt«trah7dregl7Cxaliiia, 
2-bydroxy-, and iti acetyl derivative 
(USHEBWOOD and "WllfrlLKY), T., 
1086: 

5- Xete-S-phisyltetraliydrc-l ; 8-oxaxUie 

(Doxand Yodeh), A., i, 484. 

Ketophenyl-o-tolyltatrahydrctetraiine* 
carboEylic a«i^ ethyl eater (Busch, 
MDller, and Schwarz), A., i, 867. 
d'Katc-B-phenylTalarcnitrUc, T-hydr- 
oxy‘(DiiL8), A,, i, 823. 
taoXatc^aic Mid, and iU phenylhydr- 
aione (Wedekind and St&srer}, A., 
i, 808. 


Xe^pinio aelda, constitution of. and 
their phenylhydrazones and nitriles 
( Wedekind, Schenk, and St^sser), 
A-, i, 346, * 

8-Keto2‘tsopropyl-8:8;7:8-tetrahydro. 
naphthalene, and its semiesrbarono 
(Ruzicka and Stoll), A., i, 120. 
Xe^tetracarhoxylic acid, 

Irom ciloidanic acid (Wieland and 
Schlichtdng), A.,i, 41. 
l-Ketotetrahydrocarbazole, and ita de- 
rivatives (CoFFEv), A., i, 804. 

Ketotatrahydroheptabenzaulphaaone, 
and 7-chloro- (Mater and HoratI 
A., i, 845. ** 

4- Ketotetrahydro- 1 :6-heptaheiifthiarine 
^nd its chloro-derivatives (M^ter 
and Horst). A., i, 844. 

1- Xetotetrahydronaphthalene, form- 
ation of derivatives of, from y-aryl- 
n-butyric acid (Kbollffeipfer and 
Schafer), A., i, 343. 

2- Xetotatrsh7dronaphthalene semi- 
carbazone (v. Braun, Braunbdorf, 
and Kirschbaum), A., i, 107. 

a-Ketotetoahydronaphthalene. See 
B-Tetralone, 

I'Ketotetrahydronaphthalene-SHiarb- 
ozylic acid, and its semicarhazone 
(Attwood, Stevenson, and Thorpe), 
T., 1764. 

1 -Xetotetrahydronaphthalcne-S ;8-di- 
carhcxylic acid, and its semicarhazone 
(Attwood, Stevenson, and Thorpe), 
T„ J763. 

2-Xeto-2:3r4:5-tetrahydro-l:8:4-thiodi- 
azole, 5-imino-, and its hydrochloride 
and diacetyl derivative (Guha), A., i, 
608. 

4-Ketotsothioeliroman. See 2:1-Benz- 
thiopyran, 4-hydroxy-, 

o-Xeto- 7 -;j-tolylbutyric acid, y-imino-U- 
cyano-, and its salts and derivatives 
(Bbnary, Sornderop, and Bknnk- 
WITZ), A., i, 574, 

d-Xeto-^'P-tolyl-^d’dihydnpyriniidiBe 
(MiTTERand Bardhan), T., 2183. 

. 4-KetO'27>-tolyl-l;4-diby^opyTimidiiie' 
5-carboxylie acid, ethyl ester (M ittsr 
and Bakdhan), T., 2183. 

2-K6toS-o> tolyltetrahydro-l: 3-oxaxuie 
(Dox and Yoder), A, i, 484. 

Ketozimei, transformations of (Beck- 
mann, Lieschk, and Correns), A., i, 
228. 

Kidneys, cholesterol in (Tim), A., i, 

giycflcmia and glycosuria in diseases 
of (Koi^ENBERG), A,, i, 1154. 
synthesis of hippuric acid in (Snapper, 
ORftNBAUM, and Neubero), a., i, 
780. * 



iL 1196 


iin)Ex or suBJiQii. 


selective action of, on excretion I 
of inorganic salta (Dknis), A. , i, Gil. I 
actietn of quinine and atoxyl on lipase 
of (Bona and Haas), A., i, 1268. 
nerve control of, in relation to dinreais 
and secretion of urine (Marshall 
and Ckane), A., i, 628. 
re&idual nitrogen in diseases of (Pri- 
bram and Klkik), A., i, 1262. 
human, chemical regularities of 
(Adolph), A., 1, 1258. 
microehemical detection of uric acid 
in (Walter), A., i, 1164. 

Xineties of heterogeneous systems (Yam- 
AZAKi), A., ii, 63. 

Kinetic reactions (v. Euler and Bud- 
berg), A., ii, 547. 

Kolhe reaction, intermediate stages in 
(Schall), A., ii, 120. 

Er^tocyanine, constitution of (Mills 
and Braukholtz), T., 2804. 

Krypton, spectra of, and velocity of 
electrons in the gas (DAtardin), 
A., ii, 282. 

Rontsen-ray spectrum of (dx Broolie 
and Lkpavk), A., ii, 618. 
hydrate (db Fokckand), A.; ii, 239. 

Kynunnic acid, formation of, in the 
liver (Matstjoka and Takemdea), 
A., i, 72. 

L. 

Laotalbumin, hydrolysis of (Water- 
man), A., i, 868. 

Lsttie acid, formation of, by ferinent- 
ation of dextrose (Barthel and v. 
Euler), A., i, 985. 
production of, by microbes (Aubel), 
A, i, 272. 

effect of, on muacnlar exercise on (Hill 
and Lupton), A., i, 977. 
formation of pyruvic acid from (Smull 
and SuBKOw), A., i, 298. 
excretion of, in urine (Knoop and 
Just), A,, i, 1261. 

calcium salt, fermentation of, by 
bacteria (Lemoigns), A., i, 1267. 
action of yeast on (Kayser), A., i, 
986. 

complex compounds of cupric hydr- 
oxide with (Wark), T., 1815. 
eaters, rotatoir dispersion of (Wood, 
Such, and Scarf), T., 600. 
4;4'-bisazobenzeneformamidine ester 
(PASiSRiNi), A., i, 64. 
diphenylformamidine and esters 
(Paseerihi), a., i, 64. 
estimation of, in blood (Macleod and 
Armour), A., ii, 663. 
aatimation of, in the stomach (Eos), 
A., ii, 266. 


d(-)LitotiB Mid, «Bd 

amide (Freudrhbv^, 

Siboel), a., i, 216, 

Laotida, hydrolyaia of (RiHai* and 

3KRA6AL), A., U, 806, 

Laotone, C^HuO,, front oxidatiatt of 
tetramethyl ^-fructose (Hawqrth 
and liiNNSLL), T., 299. 

CfH xiOj, from s^ver ^obexaoe- 
diacetata and iodine (Wikdaus, 
Xlanhardt, and Eet£RIt)i, A., i, 
111 . 

Ci|Hj,0|N, from l^svulio acid and 
pheiiylcarbylamine (PAsaERiNi), ' 
A., i, 764. 

jS-Laotonei, formation of- (Bains and 
Thorpe), T., 2742. 

y-Laatonai, spectroobemistry of (v. 
Auwxrs and Wissrbacb), A, ii, 693. 

Lactoia formati^ of, in 

the lacteal gland (Hebre^ A., i, 
981. 

inversion of, by acids (Blxyzr and 
Sohmidt), a., ii, 306. 
fission of methyl derivatives of (Schlu- 
BACH and Mooo), A., i, 1063. 
propionic acid formation in f^ent- 
ation of (S HER MAH and Shaw), a., 
i, 985. ■ 

estimation of (Rdwardb), A, ii, 
346. 

estimation of, volu metrically (FoNThs 
and Tbivolle),'A., ii, 264. 
estimation of, in bloo4 and urine 
(Thallinnbr and Perbt), A., ii, 
440. 

estimation of, in mixtures of invert- 
sugar and sucrose'(JESSEN-HANSKN), 
A., ii, 882. 

LmvuUo acid, production of, from 
hexoses (Pummeeer and Gump), 
A., i, 698.‘ 

action of, with carbylaminas (Fas- 
RERiNi), A., i, 764. 
action of Grignard reagents on 
(Porter), A., i, 437. 
methyl aster, semicarbazone (Pun- 
MERER and Gump), A., i, 698. 

Lsvuloaana in cereals (Oolin tad 
Bilval), a, i, 1274. 

IsBvuloaa, preparation of (Habdinq), 
A., i, 1062. 

change of rotation of, by an enzyme 
(Winter and Smith), A, i, 51 S. 
ingestion of (Bodanskt), A, i, 983. 

I diuopropyiidene ethers (Fbxudxn- 
berg and Do«bb), A., i, 653. 
estimation of (Luciua), A., ii, 832. 
estimation of, in preMnee of dextrose 
(Colin), A, ii, 701. 
estimation of, by miMdl of 
(Cajori), a., ii, 94, 
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Ijg^bftiniatiy of apeciea of 
(FRawKDLRK, Laurent, and M^n- 
Ap3}> A., i, 276. 

lamlni^ phyaico- chemical propertiBs 
of (Oruzewska), a., i, 856. 

l4Uit]^Rmi preparation and properties 
of (Krxmsrs and Stevens), A., ii 
322, 

La&thaiutei (Zamboniki and Car- 
0BBi)» A.,ii, 765. 

Lanthanum eartha (Prandtl and 
LfiscH), A., ii, 868. 

Lappaeottine, and its hydrochloride 
(Wkidxhann), A., i, 126. 

Lappaeonitina, and its salts (Weide< 
mann), A.,’i, 128. 

Lanrio acid, potaasinra salt, migration 
data for (McBain and Bowden) 
T., 2417. 

fitoTch ester (Gault), A., i, 1054. - 

Lavender eil (Autkan and Fondand) 
A., i, 1163. 

Lead, atomic weight of (HOnidschmid 
and Steinheil), A., ii, 764. 
aro spoctram of(GKOTRiAN), A., ii, 672, 
isotopes of (Russell), iu, ii, 881. 
separation of (Honjgschmid and 
Stbinrkil), a., ii,- 764. 
electrical resistance of (Onnes and 
Tuyn), a., ii, 724. 
density of (Eceeton and Lee), A ii 
462. 

vapour piessnre'of (Egertos), A., ii. 
491. ' 

fractional crystallisation of (Atkin- 
son), A., ii, 689. 

actio Q of natnral waters on (Thresh), 
A., u,73. 

assimilation of, by plants (Hevksy), 
A., i, 1160. 

Lead alloys, hardness and density of 
(GoEBBL),A-,ii, 164.* 
with antimony (Dean), A,, ii, 637 ; 

(Muzafear), a., ii, 726. 
with bismoth and cadmium, electro- 
chemistry of (Kremann and Lanq- 
BAUER), A.,ii, 828. 
with bismuth and tin.crystallographv 
of (Bui), a., ii, 419. ^ 

with cadmium and mercury, iJOtcntial 
of (Krehann, pRAyuBR, and 
Kelly), A., ii, 825. 
with sodium, freezing points of 
(Calingaert and Boesch), A., ii. 
687. 

witli thallium, electrical conductivity 
of (Quertler and Schulze), A., 
ii, 418. 

with tin, potential* of (Muzaffar), 
A., ii, 286. 

dilatation and thermal curves of 
(Losana), a., ii, 689. 
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_ Kckford), a., ii, 279 
mm and^poussmm iodides (De,as- 

mtrate solubility of, in water and in 
mixtures mth sodium and potasainm 
nitrates (Glasstone and Sauk 
i^ERs), T., 2134, ‘^AUK- 

Glide, modieeations of tKniiT 
. schOtter and Roesti), A., ii, 154 
chlorovanadate (Cdttica, TarchT 
and Alinari), A., ii, 499 . ’ 

Lead organic compounds ; 

acetyiide {Durand), A.,i, 1170 * 
tri-m-xylyl, preparation of, and its 
action on thallic chloride (God- 
dard), T., 1171 , 

Lead estimation 

estimation of (Winkler) A i; 

40, 90. * ’ 

estimation of, electrolyticalIy{MiNOT) 
A., 11 , 261. 

estimation of, in presence of carbon 
(Kahlbaum), a., ii, 879 . 
estimation of, as cyanide (Herz and 
Neukirch), a., ii, 879. 
eshmatiou of, in presence of zinc 

(Muller and G ablee), A,, ii 90 

Lead electrode. See Electrodes. ’ 
Lead-copper minerals, new, from the 
Mendips (Spencbk and Mountain) 
A., li, 774. ** 

Lead ores, fusion of, with sodium per- 
oxide (Sternberg), A., ii, 40 . 
Leader, estimation of nitrogen in 
(Gerkgross and Schaefer), A. ii 
653. ’ ’ 


Leaves, diurnal variation in the nitrogen 
content of (Chibxall), A., i, 1045. 
separate extraction of vacuole and 
protoplasm from the cells of (Chib- 
NALL), A., i, 635. 

Lecithin, effect of cholesterol on the 
consumption of oxygen by (Lanqe 
and Lawaczeck), A,, i, 513. 
brain, fatty acids of (Lsvene and 
Rolf), A., i, 11 . 

Lectutea -delivered before the Chemical 
Society (Desch), T., 280 ; (Irvine), 
T., 898; (Perkin), T., 1520; 
(Mourku), T., 1905 ; (Jeans).T.,3398. 

Lecture experiment illusfratiug adsorp- 
tion (Tanner), A., ii, 234. 
to show solubility and indicator 
action (Thatcher), A., ii, 555. 

Leguminatei, alkali, ' optical properties 
of (Rakuzin and PekaeskajaJ, A., 
i, 494, 



it 1188 


INDIEX OT SUBJECTS, 


L^gtminoiB, natritive vaJii* of (Berz* 
SELLER and Billig), A., i, 977. 
S-IaosaniMainylphth alyMeacanramliie 
(Boosst and Rttdebmak), A., i, 82. 
Uneiiio, and its alkali salts, optical 
rotation of (Eakuzin), A., i, 646, 
LoEOomalachitegrean, derivatiyes of 
(Jacobs and Heidelbkrgkr), A., i, 

67. 

taneoain (LtiERS and Landaueh), A., 
i. 306. , ^ . 

dMeucylglyoino, chloroacctyl denv- 
atiye, and ita ethyl ester (Abdeb- 
BALDEN and Alker), a,, i, 1072. 
d^LancyWMenoylglycina (Abder* 
BALDEN and Alker), A., i, 1072. 
/-UBayW-Taline anhydrida (Aboer- 
halden), A,, i, 717. , 

Lihroctdrvs Bidmllii, essential oil m 
the leaves of (Goudie), A., i, 1023. 
Uehens, orcinol from (Bargbllini), 
A., i, 783. 

Uehenaae (Karber, Joos, and Staub), 
A.» 1,1182- 

Liehenln (Karreb, Joos, and Stadb), 
A., i, 1182. 

from Cetraria islandica (Karrer and 
Joos), A., i, 541. 

decomposition of, by enzymes 
(Pringsheim and Seifert), A., i, 
998. .. ^ ^ 

Xtieiegang’s rings (Davies), A.^ ii, 140, j 
141, 836. ^ .. I 

formation of (Schleussner), A., n, 
69 ; (Notboom), A., ii, 395-; (Hep- 
burn), A., ii, 744. 

T.iffiif, scattering of, in benzene (Rama- 
nathan), a., ii, 598. 
abeorption of (Weigert), A., ii, 3. 
by inorganic salts (Macbeth and 
Maxwell), T., 370. 
by mixtures of substances (Pe.skov), 
A., ii. 277. 

chemical actions of (Scagliarini and 
Saladini), a., i, 587. 
action of, • on metallic electrodes 
(Audubert), A., ii, 827. 
action of, of various colonrs on photo- 
synthesis (Lubimenko). a., ii, 716. 
polarised, biochemical effects of (Sem- 
MEsa), A.,ii. 718. 

ultra-violet, effect of, on fluorescence 
of solutions (Gale), A., ii, 204. 
action of, on the reactivity of 
ballons (Rosenmcnt), Luxat, 
and Tiedbbann), A., ii, 717. 
action of, on diketones (Porter, 
Bajispiboer, and Steel), A., li, 
600. * . , 
action of, on alcoholic fermentation 
(SdHKGEN and Coolhaas), A„ i, 
1fU2. 


Lignie acid, and ita copper salts (OROas), 
A., i, 684. 

lignin (Heuser and Winsvold), A., i, 
900 ; (Akdbbzen and Holnbxro), 
A., i, 1067 ; (Karber and Bod* 
ding-Wioir), a,, i, 1188. 
constitution of (SoHRAirrH), A., i, 
443, 

structure of (Heuser and Winsvold), 
A., i, 641, 

relation of, to coal (Pictet and 
Gaulis), a., i, 768. 
decomposition of, under pressure 
(Fischer, Schrader, and Treibs), 
A., i, 186, 187 j (Fischer and 
Schrader), A., i, 186. 
compound of hydrochloric acid and 
(Hacgldnd), a., i, 1068. 
pine (Klabon), A., i, 187 ; (Haq* 

■ OLUND), A., i, 1000. 

from straw, derivatives of (Paschke), 
A., i, 668. 

from straw and wood, diffemcea be* 
tween (Becruann, Liesohe, Leh- 
mann, and Lindner), A., i, 999. 
pentosans in (Heuser), A., i, 1183, 
Lignin addi, bacterial degradation of 
(Pkinosheim and Fuchb), A,, i, 
1183. 

Lignin alcohol, and ita vanadium salt 
(Gruss), A., i, 641. 
oxidation of (GiRUsa), A., i, 534. 
Lignite, low temperature ^ tar from 
(Fromm and Eckard), A.,’i, 526. 
Lignite tar, chemical comporitiou of 
(Ppafp and Kreuteer), A., i, 

■ 1004. ; 

constituents of oila of (Atenarivs), 
A., i, 459. 

^-Lignoinlphonie add, /S-naphthylamme 
salt (Klasqn), a.-, i, 187. 

Limeitone, formation of (Copisarow), 
T., 794. 

d- and Mimonenea, preparation of (v. 

Braun and Leuke), A., i, 813. 
Limulm, composition of the cartilage of 
(Mathews), A., i, 1260. 

Linalyl chromate (W ienhaus tud 
Treibs), A., i, 898. 

Lindvra okuiifoto, fatty acid from 
(IwAMOTO), A., i, 995. . 

Underie acii and iti methyl ester, and 
fiihydroxy- (Iwamotc), A., i, 995. 
LlnUnga, double, polarisation of (Lap- 
worth add Robikbon), A., u, 


849. 


Linoteie add, and its anhydride (Holde 
and Weill), A., i, 995. 
methyl eater, aeparation of 
oleato and (ANDRd), A., i, 486. 
Linaeed dl phytoaterola of (Andebeon 
and Moore), A., i, 1008. 



INDSX OF SUBJECrrS, 
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Tjpitit, «rigiD of, in blood (Hiecha), 
A., i, 1087. 

yewlntwm of polypeptide ester* by 
(Abdbkhalpxn ana Alxer}, A., i, 
1071. 

of kidneya, aetioii of qniiiioe aud 
atoxyl on (Eona and Haas), A., i, 
1268. 

liver, hydrolysis of alkyl esters by 

(KnaffL'Lens), a., i, 621. 

bydrolyii* of dicarboiylic esters by 
(Hyde and Liwis), A., i, 878. 
paocreatio (Wilwtatter, Wald- 
soButDT-liEm, and Memmek), 
A., i, 403 ; (WitLSTATTER ami 
WALDSCaMlDT-LEITz), A,, i, 403. 
action of quinine and of atoxyl on 
(Rona and PAVtovi6), A., i, 
403. 

atomach, action of quinine and ii? 
derivatives on (Rona and Takata), 
A., i, 402, 

estimation of hydrolysis of tributyrin 
by (WiixsTATTEB and Mbjimex), 
A., ii, 704. 

Lipofosoin (LDBAnacn), A., i, 981. 
Lipoids, formation of (Tebroine aud 
LoBSTiiK), A., i, 833. ■ , 

nutritive value of (Takahashi), A., 
i, 977, 978. 

in blood (Epsteik and Lands ; Juno 
and Woltf), A., i, 624. 
in plasma and serum (Juno and 
Wolff); A., i, 504. 
in relation to anpraranal glands (Bau* 
MANN and Holly), A., i, 629. 
estimation of, in blood and tissues. 
(Leueland), a., ii, 347. 
liquids, molecular weight of, by the 
camphor method (Houben), A., ii, 
735. 

calculation of molecular 'weigh ts of, 
from critical data (Hekz), A., Ii, 
742. 

relation between properties of (Hebz), 
A., ii, 293. 

dielectric constants of, at the critical 
temperature (Here), A., ii, 52. 
potential differences at the contact of 
(BAuaand Buechi), A., Ii, 605. 
specific heat of (Hskx), A., ii, 56. 

irregular fexpansion 0 f ( M ONTEU A RTiNi 

and Lobana), A., U, 873.^ 
thermodynamics of vaporisation of 
(Sano), a., ii, 611, • 

parity of, from critical solution 
temiieraturea (Jones), T., 1374, 
1384. 

determinatioD of daosity of (Dob. 

hens), a., ii, 740. 
density of, below 0* (Timmermans), 
A., li, 678. 


liquids, formula for internal pressure of 
(Karpen), a., ii, n. 
adsorption at interfaces of (Kino) A 
ii, 381. 

mutual solubility of (Hill), A., ii, 
487 ; (Vebschapfelt), A,, U, 617. 
influence of a third substance on the 
mUcibility of two (Bailey), T. 
2579, . 

azeotropic niixtiires of (Youno), A., ii, 
736, 

equations of the distillation of 
(pETERa), A,, ii, 377. 
distillation of small quantities of 
(Lantar and Zechxer), A, ii, 294, 
tl] eory of the capillary layer of 
(Barker), A., ii, 297. 
dialysis of small volumes of (Wood), 
A., ii, 541. 

spreading of (Harkins and Feld* 
man), A., ii, 127, 

rhythmic precipitation on the surface 
of (Janek), a., ii, 895, 620. 
velocity of reaction between gases and 
(Becker), A., ii, 228, 
abnormal,, electrostatic theory of 
(Bikerman), a., ii, 313. 
mixed, refractive index and volume 
contraction of (Counson), A., ii, 
801. 

separation of (K. and R. Hbbain), 
A., ii, 125. 

binary mixed, stability of, on addition 
of water (Berrakis), A , ii, 836. 
organic, freezing pointo of (Timmer- 
mans), A., ii, 215. 
interfacial tension of, and water 
(Pound), T., 583. 

pare, molecular state of (Kolosovski), 
A., ii, 378; (Pavlov), A., ii, 378, 
380. 


saturated, properties of, at the critical 
point (Verschafpelt), A., ii, 538. 
viscous, viscosity and surface tension 
of (Washburn), A., ii, 613. 
filter for (Gutbier and Sauer), 
A., ii. 850. 

volatile hygroscopic, apparatna for 
combustion AnalysU of (Shoesmith), 
A, ii,264. 

sejiaration suspended colloids from 
(MARX'and RozikREs), A., ii, 470. 

Liquid phaiea, forces at the boundaiy 
between (Bauer), A, ii, 53. 

Lithium, atomic structure of (Keu- 
beruer), a., ii, 145. 

audits hydride, Btnictareof(BiJVOET), 


A., ii, 857. 

.ray spectra of (McLennan and 
CLARJt), A, ii, 51. 
ark spectrum of (voN AmqerER), 
A., ii, 709. 



iiUOQ 
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exeift^Uon of iT^ntys i® (Hoitb- 
mark), Am ii, 528. 

posiUvB r»y of (Dbmpstkb), 

A., ii, 805. ^ ^ 

loni, bydiatioa of (Babokovbkv), A., 
ii, 288, 682; (BABOBOVSKt tod 
. VKiisBK), A., ii, 685. 

LltUvtt iroide and itnwe, neats ol 
formation of (Gcntz and Benoit), 
AmW. 738. .. _ 

ammoninm (Benoit), A., n, 685. 
chioride, free energy of dilution of 
alcoholic solutions of (Prarck and 
Hast), A., ii, 7. , 

halides, space lattices of {Ott}, A., ii, 
664. . - 

hydride, molten, ionising power of 
(GuNTz), A., ii, 289. 
hydroxide, dissociation constant ol 
(Kolthoff), a., ii, 334. 
iodide, crystal stinctnre of (Wyckoff 
and PosNJAK). A., ii, 858. 
platinocyanide, equilibnum of. witn 
water and with potassium platino- 
cyanide {Tekbbt and Jolly), T., 
2217. . 

sulphate, electrolytic prMipitation 
with (Kolthoff), A., ii, 88. 
eqoilibrium in the system, sulphuric 
acid, ammonium sulphate, water, 
and(vANDoEr). A., 11,621. 
hydrogen sulphate (Bonn icliff), 1., 

732 

hydrosulphide (Jones and Thomas), 

T 3285. 

lathinm, estimation and separation of 
(Willard and Smith), A., u, 
182 

iaoLtthohilianic acid, formation of, from 
coprosterol (Windaus and Riemann), 

A., i, 667. , * • 

Lithopone (Maas and Kempf), A., n, 

LiTtr, chemistry of (Sammartino), A., 
i, 168. , , . 

role of, in production of ur^ and in 
metabolism of omino-acida (Ooft- 
scHALK and Nonnenbbi-oh), a., 1, 

decora^ition of arginine in (Felix 
andToMiTA), A., i, 729. 
glycogen synthesis in (C. ** 

** and Puchkr), A., i. 1089. 
of doga. glycogen in (Gkuzew; 8KA and 

FAURt-FRdMIET), A.,1, 267. 

LiT«r oUi, detection of, with siilphnnc 
acid (Harden and Robibon), A., n, 

derivatives 

(SlMONSEN), T., 2669. . 

i»I«,U0Uld.k74^ 

Mone (Simonben), T., 2666. 


Loilgil9lt|Eid6> RRd i^ Rrethipe (Simok. 

ben), T., 2666. 

isoLoRgU^lu^lidR (Simonben), T. , 2657. 
LongifoleRO, oxidation of (SxHONbbn), 
T., 2662. , , 

«. and tso-longifoP* “a their 

salts and estCTB (SimonbEN), T., 26.53, 
tsoLoBgifolol, and its derivatives (Si. 
monben), T., 2856. 

d Loagif’l ol-S one, Bnd ita awtyl de- 
rivative (Simonses), T., 2661. 

7.0- and -A-Ungilorie mWb, and their 
derivatives (Simonben), T., 2661. 
Long'ttquinona. See (i-LongiM :^dione. 
lOTOfflotaigtaln (BrideIi and Dhlau- 
key), A.,i, 1218. ■ 

IncogloHUi (Bbidbl and Delaunky), 
A., i, 1218, ^ ^ , 

front orchids (Dzlxuney)i A.^ 104G. 
Luhrifiating oili. See under Oils. 
Luolferiu, concentration of, for lumin- 
escence (Harvey), A., ii, 698. 
Lnminssosnw, relation between struc- 
ture and (ScHLEEDE and Gantzc- 
Kow), A., ii, 714. 

production of, by Rdntgen rays (nn 
BEAHJic), A., ii, 818. 
in chnnical reactioM (Lifbchitz and 
Kal‘bkreb), A.,ii, 3. 
inorganic and BeinickeJj 

ii, 240. 

of bacteria, concentration of oxygen 
for (HARTEY'and Morrison), A, i, 
1267. 

Lungs, nucleic acid of (Sammartino), 
A., i,414. . . 

Lupines, genninaling, asparagine m 
fPnnTi), A,, i, '886. . 

Lycopcrdon. gtmnuUum (puff-ball), ripen- 
ing of the fruit of (Ivanov), A., i, 
*28. . , 

lyeop€ni<m' yirif9rm&, eonstituents of 
fruits of (Ivanov), A., i, 735. 
lymph glands, proteolytic enzymes of 

(Heius), a., i. 867. 

Lyotropic action in the solution of col- 
loida (Peskov), A., ii, 226. 

Lysin, bacteriophage reaction of (ilmi, 
^EBE, and Beeoer), A., i, 1158. 
influence of, on the hydrolysis of 
sUrch (Sherman and Calpueil, 
A.,!, 262. .. 

LysocaphaliM (Lsvenb and Rolf), •> 

Ljiolecithius (Levene and Rolf), A, 
i, 650. 


Maganta-sulpliuraES 

wtion of (ScHiNiNtf and Scb-aaff), 

A., i, 860. 



rabiEc OF SuBjEcm 
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Mag2i«tiiim, spark epectram of, and the 
arc epoctnim of aodirnn (Ffeis), A. 
U, 868. 

specific Tolmne of (Sauerwald). A 
ii, 172. 

equilibrinmin theeyatem, aluminium, 
silicott, zinc, ahd (Sakdkr and 
Msissher), a., it, 641. 
rate of eoluUCn of, in acids (Centner- 
szwxb), a., ii, 627. 
reaction between ^-dibromobenzene 
and (Pink), T., 8418. 

Ha^aesinm alloya wth aluminium 
{PoRTBViN and Chevenard), A. ii 
166, 


with mercury, electromotive bebariour 
of (Smits), a., ii, 728. 

Ha^esiun baset {magMiium ammine^), 
salts of (SpACir and Ripan), A,, ii, 72. 

Hagneuum eompounds, effect of, in 
soils (MacIntyre, Shaw, and 
Young; MacIntyre and Young], 
A.,i, 1108. 


UagDeslnoi salts, reaction of hydrogen 
on eolations of (Ifatiev and 
SiAia'NKEvn'scH), A., ii, 639. 
meLaboUsm of. See Metabolism. 

Magnesinm carbonate and chloride, 
double salt of (NisbiMUitA), A., 
ii, 689. 

trihydrate. See Nestiuehonite. 
cLloride, solidification of the system, 
liarium chloride, potassium chlor- 
ide, and (Matjgnon and Valen- 
tin), ‘A., ii, 417. 

equilibria in the system, calcium 
chloride, potaMium chloride, 
water, and (Lee and Egerton), 
T., 706. 

solidification of potassium chloride, 
barium chloride,and (Valentin), 
A., ii, 73. 

oxide, crystal structure* of (Davky 
and Hoepman), A., ii, 27. 
sulphate, solubility of imtawinm sul- 
nhate and (Levi), A.,ii. 758. 
suiplude, structure of (HoLURltssov). 
A., ii, Zil. 


Aquopentammlnemagnesiam chloride 
(Spacu and Rii>an), A., ii, 72. 

Diaquodiamminemagneiiam sulphate 
(Spacu and Uepan), A. , ii, 72. 

Hexanunineaupiesiiim bromide 
(Spacu andRiPAN], A., ii, 72. 

Tetra-aquodfkmmiiiemayBMiqtw 
sulphate (Spacu and'RiPAN), A., 
ii, 72. 


Triaqnotriaauniueinagnesiua sulphate 
(Spacu and Ripan), A,, ii, 72. 
■anesiaa orgonie eompoondt, thermo- 
chemistry of (LiracHm and Kal- 
BEKER}, A, ii, 3. 


organic compouadi, action 
(Asahina and 
Terasaka), A.,i, 1023. 

rewtions of, mth esters (Stadnikov), 
1, 452, 463. 

uydna (Delaby), a., i, 5zi. 
action of ethyl sulphate with (Gilman 

and Hoyle), A., i, 26 

interaction of halogen alkyl- sulphou- 
ates and (Gilman and Beaber). 
A., 1, 453. 

action of, on nitriles (Baerts), A i 
191; (Bruylanth), A.,i,310; (de 
B ooing), A., i, 311 ; {Bruylants 
and Gevaert), A., i, 1188, 
action of, on snlphnryl chloride 
(Cherbuliez and Schnaudbr) 
A., L 435. * 


alkyl and aryl halides, luminescence 
of {Dufforu, Calvert, and Night- 
ingale), A., ii, 714. 
alkyloxides, mixed, condensations of 
(Gkignard and Dubien), A L 


p'broinophenyl bromide, fluorescence 
of solutions of (Evans and Dup- 
yord), a., ii, 204. 

ccUulosyl bromide (Costa), A., i. 
186. ' 
cuinyl chloride (Bert), A., i, 969. 
diaquodiethylenediamine iodide 

(Spacu), A., i, 96. 

ethyl Bromide, action of, on amino- 
phenols (PuxEnnu), A., i, 555. 
etliyl iodide, preparation of (Gilman 
and Meyers), A., i, 193 . 
he vain mine thiocyanate (Spacu), A., 
i, 96. 

heiapyridine thiocyanate (Spacu), A., 
i, 96. 

2-methyl indolyl bromide, action of 
iodoform on (Oddo ami Tognac- 
CHiNi), A., i, 715, 

plienyl bromide, action of, on nitriles 
(Bary), a., i, 226. 

pyrryl halides, syntheses by means of 
(Ormo and Togxacchini), A., i, 
709. 

tetrapyridine salts (Spacu), A., i, 96. 
tiicthylenediamine salts (Spaco), A., 
i, 96, ‘ 

Xagnesiuih estimation and separ- 
ation : — 

estimation of {Wti.lstatteb and 
Waldschmiivt-Leitz), a., ii, 258, 
estimation of, colorimetrically (Hau- 
METT and Adams), A., ii, 88 ; 
(GrEgoirk and Sola), A., ii, 
340. 

estimation of, electroraetrically 
(Kolthoff), a,, ii, 183. 
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MagtetiiiB ntbution tnd ttpar* 
atlm:-r' 

estimation of, microcliomically 
(Gadiint). a., ii, 790. 
estimation voiumetricallj (Bulli 
and Fbrnakbis), A., ii, 608. 
estima1»on of, in aluminium alloys 
(Withiy), a., ii, 88. 

Mtimation of, in carbonate rocks, toIu* 
metrically (Bkandefbero and 
Avakian), A., ii, 268. 
estitnation of, in human blood (Mjr- 
KIN and Druskin), A., ii, 507* 
estimation of, in flasma (Hirth), A., 
ii, 698. 

estimation of, in sea-water (DsNioia), 
A., ii, 188. 

separation of, from the alkali metals 
‘ (Hmmino), A., ii, 878. 

Xagiusiain aleofrodea. See Electrodes. 

KagnsayUinino, and its compounds with 
pyridine and nitrobenzene and pyri* 
dme (OoDO and Caldbraro), A., i, 
448. 

Xagnetifi valeney. See Valency. 

Kagnetie double refiraotion, dispersion 
accompanying (Szivssst), A., ii, 707. 

][a^eto*ehemieal effect (ScHTSCHtr- 
karxt), A., ii, 235. 

Xagnetons, behaviour of, in a magnetic 
held (Laurix), A., ii, 400. 

Magneton number, calculation of 
(Smith), A., ii, 122. 
spectroscopic (SoMai£RF£LD)> A., ii, 
734. 

Maixe, distribution of iiento^s in 
(VxRHULSiT, PxTxitsoN, and Fred), 
A., i, 638. 

constituents of pollen of (Anderson), 
A., i, 885. 

brown-husked, isoquercitrin from 
(Sando and Bartlxit), A., i, 
172. 

Malie eobi, preparation of lylose from 
(Ling and Nanji), T., 620. 

ifaiM oil, phytwUrola of (Anderson 
and Moore), A., i, 1008. 

ipoTsa, adsorption of metallic 
salts by (Pichlek and Wober), A., i, 
172. 

Malaehite-green, derivatives and salts 

of(JACOBSandHsiDELBBRaER),A., i, 

67. 

Malaeem, hafnium in (Goldschmidt and 
Thomasbxn), a., ii, 174. 

Malaria, iron in the pigment of (Mater), 
A., i. 981. 

ifelatiiHipent Rw**"in **<>baltte malate 
nitrate and nitrate (Duff), T,, 567, 
670. 

KaleatodipenUmmlneeobaltie nitrate 

(Duff), T., 667. 


MalsatopentammineMbaltie - ' hitmie 

(Duff), T., 667, ‘ 

Maleie Mid, physical properties of 
{Wxiss and Downs), A., i, 684. 
hydrogenatioii of (Conant and 
Cutter), A., i, 11. 
nse of, in volumetric analysis (LarUi 
and Kune), A., ii, 180. 

Maleie Mid, dthydroxy- (B6 b8EKXk and 
DX VoooD), A., i, 896. 

Malelaaldehydie aeid, p nitro^enyl- 
bydrazone (v. AuwERS and Wissk. 
bach), a., i, 297. 

Malie aold, physical properties oi 
(Weiss and Downs), A,, i, 
634. 

. effect of molybdates t>n the rotatoiy 
power of (Darmois), A., i, 299. 
action of uranyl acetate on (Kopat- 
schek), a., i, 746. 

■ in plants (Franzen and Ketssnir), 
A., i, 427. 

chromium 8alt{BARLOT and Panait- 
opol), a., i, 634. 

complex compounds of cupric hydr- 
oxide with (Ware), T., 1826. 
uronyl salt, rotation of (Darmois), 
a., i, 761. 

esters, action of molybdic scid on the 
rotatory power of (Darmois), A,, i, 
536. 

use of, in Tolumetric analysis (Large 
and Kline), A., ii, 180. 
estimation of, [Mlarimetrically (Auer- 
bach and Kruger), A./ii, 884, 

d-Malle acid, preparation of, from 
m'alonic acid (McKenzie and Plen- 
DERLEITU), T., 1090. 

r-Malio acid, resolution of (McKenziz, 
Plenderlbitu, and Walker), T., 
2879. 

decomposition of (Darmois and 
P6 rin),A., i, 300. 

Halol, and its sodium salt, and acetyl 
derivatives (Sando), A., i, 991. 

llftlftttaiBiHa , isonitroSO- (UsBERWOOD 

and Whiteley), T., 1069. 

Malxnutodinitre-os-diammlneeobalrie 
hydroxide, barium salt (Thomas), 
T., 619. 

Mftl flnatftHifmn tammin eeritaltifl nitrate 
(Duff), T., 566. 

Malomtopentammlnaeobaltie ' malonste 
nitrate (Duff), T,, 570. 

Malondimethylmtilide, ehloro-, chioro* 
nitro-, and nitro- (Ushe swoon ana 
Whiteley), T., 1078. 

Malonie acid, conversion of, into »* 

malic acid (McKENZiiandPLERDER* 

LllTH), T., 1090. 

glncinum salU, itructure of (METER 
and Mantel), A., i, 11. 
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mU» aodiom dNivatire, athyl 
altar, interactioa of c^'d^hloroitliyl 
itbar iuid(BXNABVand Sobimkopp|, 

L, i, 170 - 

etbyl eater, action of carbaiiumde on 
(CVBTWs), A., 1, 8S0. 

aeidi> all^lated, condensation 
of atyldiazoniom wta « itb ( W aikbr), 

T., 3775. 

anhydrides, prepamUon of 
from (8TAVi>iKOSH, Scniv^ 
BACft, and Schnbider), A., i, 467. 
jblonO'ji'ethozyuUllo acid, and iti ethyl 
ester (Aktiin 0x8GLi;sciiArr FtjR 
Anium-Fabbikation), a., i, 906. 

Kelt extract, hjdrolysia of maltose by 
(Ma^ceks*), a., i, 442. 
ysitart in^ininated and ungetminated 
barley (Lmo and Nabji), A., i, 1162. 
KilteaW, and its hexa-acetyl derivative 
(FicntT and Mahpokt), A., i, 303., 
Haltosa, preparation of (Habdibq), 
A., i, 808. 

inguence of dextrine on crystalliaation 
of (D» Hoot and van Ttjssxn- 
broxk), a., i, 803. 
hydrolysis of, by malt extract 
(NAQUESSfl), A., i, 442. 
octa^acetyl derivativor action of 
pboephoros pentachloride bn (B&iql 
I nd Mibtxle), A., i, 442. 
detection and identification of 
(Casteluri and Tavlor), A., U, 
265. 

ntimation of (Josephsor), A., ii, 
662. 

wtimation of, by means of iodine 
(Gajoei), a., i>, 04. ' 

ijoNaltOiO, jproparatjou of (Lisa and ' 
Nanji), T., 2681. 

Naltoiyl chloride (Pictet and Mar* 
port), a., i, 803, 

Xudelie aoid, configuration of 
(FREirnBNEEAo, Brauss, and 
Siegel), A., i, 215. 
beusyl ester, pharmacology and 
toxicology of (MacHT), A., i, 1012- 
dipheiiylformamidlno acid ester (Pas- 
asBiNi), A.,i> 84. 

Xandelio acid, m-aminO’, cinchonine 
salt (Forter and 1 hrio\ A., i, 
1027. 

Mu^oete, spectrum of (Catalan), 
A., ii, 700 j (Monk), A,, ii, 806. 
arc spectrum of (Catalan), A., ii, 

104. 

libs spectrum of (Sommerfelr), A., 
il, 355. 

Zeeman effect in the apeclra of 
(Back), A., ii, 518. 
electrolytic, properties of (Campbell), 
T., 232A 


HwtgMeie, anodic behaviour of, insolu. 
tions of alkali hydroxides (Gtrcbs 
and Metzger), A., ii, 118, 
in hair (MoCrae), A., i, 415. 

Kanganese alloys with iron and carbon 
acid, decomposition of (Schekck, 
Gieser, and Walter), A., ii, 767. 

Manganese compounds iu seeds (Mc- 
Habguk), a., i, 635. 
in soils (Wester), A., i, 64p. 

Hangauese salts, effect of, ou plant 
growth (McHabgue; Rippel), A,i. 
1160. 

Hangauese chloiHe, equilibrium of 
ammonium chloride, water, and 
(Rive'it and Clendinnen), T., 
1634. 

perchloride, anodic formation of 
(Campbell), T., 802. 
dioxide, properties of (Wvckofp), 
A., Li, 243. 

adsorption of ions by (CHAmiui 
and Dhar), A., ii, 615. 
adsorption of salts by (Geloso), 
A., ii, 541. 

catalytic efficiency of (ALMquisT 
and Bray), A., ii, 840, 
precipitation of, by bromine, in 
presence of ammonium salts 
(Simpson), A., ii, 684, 
spontaneous decoiii position of mix. 
tures of potassium chlorate and 
(Brown, Bi-brows, and Mc- 
Laughlin), A., ii, 561. 
snlphatcs, equilibria of (Gau&s and 

I Uabericr), a., ii, 13i 

Manganous chloride dihydrate, 
equilibrium of ammonium chloride 
and (Clendinren and Rivett), 
T., 1344, 

Hauganates, mechanism of the re- 
duction of (Bolluta), A., ii, 774. 
Permanganates (Crkspi and Moles), 
A., i, 161, 585; (Moles and 
Crespi), a., ii, 642. 
mechanism of reduction of (Hol- 
luta), a,, ii, 744, 864- 
titration of, with sodium arsenita 
(Hall and Carlson), A., ii, 
658. 

Manganese organic compounds, tervalent 
(MEYEH^nd Schramm), A., i, 12. 
acetylide (Durand), A., i, 1170. 
diaquodibeiizv lamina ammonium sul- 
phate (Sfacu and Kipak), A., i, 
833. , 

Manganese detection, estimatton, and 
separation 

detection of (DyrMoht ; Vali- 
aschko), a., ii, 341. 
estimation of, electrometically ( Mpll- 
1 Ell and WaHLe), A., ii. 381. 
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Xtnfa&eio d«teeUos, e^tima|loB, aad 
Mpiratioa :— 

etUmation of, TolnmeirieflUj (Mathb- 
vbt), a., ii, 485. 

estimation of, in iron {Eder and 
Sdiu), a., ii, 92. 

eatuuatioB of, in st«el (Hall and 
.Carlson), A., i, 668. 
akimation of, colorituotrically, in 
carbon steel (Forbstibr),, A., ii, 
582. 

eetimation of, as sulphate (HiLtR* 
brand), a., ii, |fil. 
separation of, from chromium (Ta- 
verns), A., ii, 485. 
separation of, from iron (Sol a J A), A., 
li, 583. 

Has^ii, from Indian yellow, and its 
lead salt and derivatives (Wiechow- 
ski), a., i, 591. 

Kannan, from vegetable ivory, and its 
derivativea (Paitkkson), T., 1139, 
triacetate (Pringsheem and Seifert), 
A., i, 78. 

Xannitan dioleate (Gilchrist), A., i, 
297. 

Xamiitol, solubility of, in mixtures of 
alcohol and water (Crriobton and 
Klauder), A., i, 646. 
cyclic derivatives of (van Romburoh 
and VAN DER Burg), A., i, 85. 
Wrochlorohydrin sulphate {Hblfk- 
rich, Lowa, NiprE, and Rieuel), 
A.,i, 654. 

KaBDOic, from white spruce cellulose 
(SHERRAUnand Blanco), A-, i, 441. 
diisopropylidene etlier (Freudenbekg 
and Hixon), a., i, 1179- 

d-Xannose-o-liyiro xymethylbenrhy dr- 
aside (Trpuema), A., i, 257. 

ft-d-Xannoiidaie, reversibility of action 
of (HfiRiR^EY), A., i, 497. 

a-d-Mannotide, biochemical synthesis uf 
(H^rissey), A., i, 183. 

7-XanBaron(dactone, semicatbazonc of 
(Kiliani), a., i, 1060. 

Manometer, (^ticai lever (Cakvek), A., 
ii, 148. 

quartz fibre (Coolidge), A., ii, 612. 

Kannrea, elfr^ct of, on carl)on dioxide in 
soils (Lundegardh), A., i, 284. 
artificial, effect of, on - chlorophyll 
formation (Wlodek), A., i,* 1160, 
1161. 

estimation of phosphates in 
(Robertson and Dickinson), 
A., ii, 252. 

Marble, synthetic and metamorphic 
(CopiSAROvr), T., 785. 

Mimoioplcrln, and its acetyl derivative 
(Watson, Chattbrjbb, and Mckkr- 
jzb), A.,i, 1168. 


Mass attiim, law of, ind ioBie eqtilibria 
(Br^nstbd bbd Pedersbn), A., 
ii, 61. 

iu relation to statistical equililHinm 
(Rodebush), a., ii, 629. 

Heat, etlect of codeine on dl^tioh of 
(ZuNz and Delcorde), A., i, 412. 
Meconic acid, in Indian opiom (Ankett 
and Bore), A., i, 358. 

Mdaie/uca. acuminoM, esscDtisl oil from 
(Smith), A., i, 850. 

MeJalmca Dmnti and enci/o/w, essen. 
tial oils from (BAKER and Smith), A. 
i, 350. 

aucubiu and dnlcikol in 
B{)ecieB of (Brascke), A., i, 280. 
Uelamine, formation of (Davis and 
Underwood), A., i, 28. 

Melanin, fonnatiou of (Hirai), A., i, 
423. 

' preparation of, from benzene (Adler) 
A., i, 591. 

pathological, phosphoras content of 
(Salkowski), a., i, 980. 

Melanins, preparation of, containing 
nitrogen (Adler), A., i, 1218. 
from adrenaline (SacoardI), A., i, 
126. 

from pyrrole derivatives (Saocardi), 
A., i,135. 

Xelexitoie, preparation of (Harding), 
A., i, 898. 

HeiibLose, preparation of (Harding), 
A., i, 1181. 

Halting point, relation between boiling 
j>oint, critical temperature, and 
(Aubel), A., ii, 125. 

. influence of surface tension on (Rie), 
A., ii, 459, 

of difficultly fnsible metals (Pibaki 
and Altebthum), A., ii, 126. 
Melting point determinatton, heating 
curve aifd quenching methods of 
(Morey), A., ii, 677. 
apparatus for (Bell), A., ii, 876. 
Membrane potential. See Potential. 
Membranes, Dorman equilibrium at 
(Hill), A., ii, 221. 
collodion, osmosis through (Prki'ER 
and Koder), A.,ii, 220; (Bab- 
TELL and CARI’ENTER), A., ii, 
221, 298, 384. 

diffuaton of acids through (Lobb), 
A., ii, Id. 

for liquid junctions (Bales and 
Stamuelman), a., ii, 455. 
thin, passt^ie of the electric currept 
tlirougb (Lili-ie and Pond), A., iU 
829 

Memorial Lectnre, van dor WaaU 
(Jeans), T., 8898. 

Mondoldovite (Vernamki)* 
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]IaiiluMl«a ftU, auMturtted fattv acida 
of fBwjwN and Beal), A., i, 947 
Ibatal work, effect of, on blood’ and 
respiratory exchange (Knipping), A. 
i, 602. ’ 


p-Xenthadlenone, fnlrromo* (Jost and 
Eicetee), A^ i, 200. 

XentlioL, action of light on acetone and 
(SoAOLiAEuii and Saudjni), A, i 


Z'Xenihol, preparation of (RHEiKigCHK i 
Xakpwr-Eabrik), a., i, 8 O 8 . 
{■Xenthone in pine oil (Gill) ’ A i 
iini ’ 


dicarboiylic esters, preparation and 
rotation of (HALL), T., 105. 
woXenthene, seniicarbazonea (Huouer. 

DON, Smith, and Read), T., 2920. 
Xenthonei, stereoisomeric (HuoiiEguoy 
Smith, and Read), A., i, 345 , * ! 

XenthonehydiEione (Maidlk). A i 
199. 


Xenthoneindole (Kuroba), A., j, 603. 

1- Xenthylamliie bydroferrocyanide 

fCuMMlNO), T., 2457. 

a-Xenthylglycnronifl aeid, and iu salts 
{Beromanh and Wolff), A., i, 649. 

Xereaptanf, action of sulphur mono- 
chloride on (Chakravakti),'!., 964. 

2- Xeroapto-4{a)-m#tliyl-6(4j*aUylgly- 
exaline (S arasin), A., i, 712. 

Xereaptnric aeid, synthesis of, in the 
body(HELR), A.,i,‘115fl. 

J/ercun'fl/is.percnaw, maltose in (Gil- 
lot), a., lies. 

Kercury, atomic weight of, and of its 
isotopes (Honioschmid, Birckkn- 
BACH, and Steinhkil; Husig-’ 
SCHMID and Rihckenbach), A., ii, 

atomic refraction of{TiFFEKEAu and 
SOMMIIRE), 349. 

spectrum of (DAjardin), A., ii, 47. 
band spectra of (Naooaka), A., ii, 


effect of luetallic coatings on tlte 
spectrum of (Janicri and Lat'i 
A., ii, 669. 

isotopes of (Mdllikzn), A,, ii, 31, 
637 : (Harkins and Madobsky) 
A., ii, 186, 322. 

lumineseence and ionisation of the 
Tapour of (Pavlov), A., ii, 603. 
ionisation of the vapour of, in pre- 

llT (DiJAftDIS), A., ii, 

low voltage arc in the vapour of { Va o), 
A.,ii, 861. ’ 

fw path of electrons in the vaixiur of 
(Minkowski), A., ii, 821, 
beat of vaporisation of (Foglkr and 
AODKBUBH) A. ii, 738. 


Merewy, freezing point of (Keyes.' 
Towsmmi., and youi), A 

surfaca tension of, in conUet with 
A Lasala), 

639 ' ^ ® ’ (Batfecas), a,, ii, 

colloidal, preparation of fv Wtt 
mars), a., ii, 636. ■ 

(Schumacher), 

apparatus for pnrification of (Dixos 
and McKek), T,, 895. 
catalytic, in sulphonation of anthra- 
<tuinoLe (Clough), A., i, 46. 

Mercury alloys [amaiguins], use of,’ in 
volumetric analysis (Kano) A ii 
699, 700. ' ' 

with alkali metals, preparation of 
(Giesy and Withrow), A., ii, 


relative intensity of spectra of 
(Newman), A., ii, 46. 
witli cadmium and lead, potential of 
(Kremann, PaAMMER,aiid Kelly) 
A,,ii, 825. 

witli cadmium and tin, potential of 
(Kremann, Prawmer, and Kelly). 
A., ii, 825. ^ 


Mercury compounds, pliototropic ( Dey) 
A., ii, 639. F \ It 


Mercury salts, reaction of hydrogen on 
solutiojis of (JrATiF.v and Staryx- 
KEvimn), A., ii, 639. 

Mercury chlorites (Levi), A h 
421. ’ 


halides, additive compounds of a- 
un saturated ketones and (VoRL.ix 
II EK and Eiciiwald), A., i, 684. 
Mercuric salts, action of, on bromates 
(Smith), A., ii, 573. 
bromide and chloride, equilibria of 
thallium nitrate witli (Bergman, 
Henke, and IsAiKiN)j A., ii. 
764. 


chloride, association of (Bourion 
and Kol'Ter)) A., ii, 568, 
influence of hydrogen ion eou- 
centration on the antiseptic 
^ a«ti0110f(j0ACHIM0GLU), A., i, 

. 

titration of, iodometrically 
(Kolthoff), a., ii, 91. 
iodide, dynamic allotropy of 
(Damiens), A., ii, 864. 
miscibility of, with alkali and 
t hall ill ui nitrates (Bergman), 
A,, ii, 568. 

fusion of silver nitrate and (Berg- 
man), A,, ii, 636. 
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Mereiaj:— ■ I 

Mwcurie oxide, action of eiilpnur 
monocbloride with, (Odpo and 
Qiachery), a., ii, 822. 
phosphide (Bru^), A., ii, 75. 
XoroniO'U hroraide, reaction of 
ammonium hydroxide with 
(Druce), a., ii, 421. 
phosphide (Brukl)i A., ii, 75. 
Hereury organic compounds (Sneed and 
Maynard; Hofmann and Les- 
CHBWBKI), A., i, 194 ; (Whitmore 
and Middleton ; Mills and 
Adams), A., i, 970. 

estimation of carbon and hydrogen m 
(Falkov and Raiziss), A., u, 335. 
dialkyls, preparation of, and .their 
hatidea (Martel and Calvary), 

dil^nzyl (GARcfA Banus), A., i, 265. 

diethyI-5:5*dithienyleno.2:2'-dnner- 

curichloride (Steinkopf, Bielsn- 
BERO, and Ahqestad-Jsnsen), 
A.,i, 125. _ 

dimethyl, preparation of (Maynard 
and Howard), T., 960. . 
dipropyl, preparation of, and its action 
on thallic chloride (Goddard), 1., 
1168- . 
di*H‘ and -tso^propyla (Gobet), A., i, 
312 

5-5'-dithienylene-2:2'-diraercuri- 

chloride (Steinkopf, BieLenbero, 
and Augkstad-Jekskn), A., 125. 

di-P*tolyh reaction of, with sulphonyl 
halides (Whitmore and Thurman), 
A., i, 501. ^ , 

mercaptides (Sachs, Antoine, and 
Schlesinoer), a., i, 1248. 
with phenyl halides (Hanke), A., i, 
725. 

71- and iso-propyls, and their salts, and 
the hydroxide of the latter (Goret), 
A., i, 312. 

with salicylaldehydes (Whitmore 
and Middlkton), A,, i, 726. 
with thiophen (Steinkopf, Bielen- 
bero, and AcgestadJenses), A., 

i, 125. 

«-tolyl chloride (Whitmore, Hamil- 
ton, and Thurman), A., i, 601. 
Kerci^o chloride, double &lts of 
amine chloroplatinites and 
(StrSmbolm), A.,i, 658. 
hexamethylenetetramine salts 

(Douris and Bettout), A.,i, 188. 

l;l.lCercuridimethylenehla-4-iiiethyl‘ 
lj2-dlhydrobemrfitfcn (Mills and 
Adams), A., i, 971. 

Mereurimethyhd-earboxyTinylcttc* 
l:2*dihydfcbea*fttran, l-chloro- 
(Mills and Adams), A., i, 971. 


Mereary organic ecmpoiadij— 

][cronriiasthyM;8dihyd»btu(ata&, 

saitsof, and 4sl’(iihromo-, 4-hromo- 
l-chloro-, 4-bromo*l-iodo, 1-cyano-, 
and l*hydr«y- (Mills and 
Adams), A., i, 971. 

MercxirlmetbyM:2.dihydrol»nx- 
faiancarboxylic acids, l*chloro. 
(Mills and Adams), A., i, 971. 

McrcnrimethylmcthyMja-dtt^o - 

henifarans, salte of, and bromo-, 
chloro-, cyano-, hydroxy-, andiodo- 
(Mills and Adams), A., i, 971. 

Merenri-&-nitrotali6ylalaDiline, 8- 

hydroxy-, anhydride (Wiiitmom 
and Middleton), A^, i, 728. 
Marouriialloylalanilinc, 3-ohloro-, 
and 6-nitro-3-chloro- (Whitmorr 
and Middleton), A., i, 726. 

‘ Mercurlialicylaldchydc, mono- and 
f?i-chloro-, and 5-Ditro-3-chloro. 
(Whitmore and Middleton), A., 
i, 726. 

Mepcnry detection, ertimatlon, and 
separation: — 

detection and estimation of^, in ganie 
dressings (BarRAL), A,, ii, 657. 
estimation* of (VotoCek and Kispi* 
rek), a., ii, 184. ^ 

estimation of, electrolytically (de 
MeeIJs), a., ii, 42. ^ 
separation of, from zinc (Artmann 
and HartmaniJ), A., ii, 89. 
Mercury electrode. See Electrode. 
Merptropy (Lowry), T., 828. 

Meaitol. oxidation of (Goldschmidt 
and Bernard), A-i i. 1996. 

Meiityl oxide, preparation of (Locouis), 
A., i, 440. , 

conversion of, into 36-dimethyl* 
pentane'375Ttriol- (Pastubeab 
and Bernard), A., i, 391. 
semioxainazone, and Its sodium ociir* 
ative (Wilson and Pickebikc), 
T., 396. , ■ , 

preparation of homologuea of 

(Gheoroiu), a., i, 538. 

MeiitylencazoacetoaecUnUlde. mtro* 
(Morgan and Davies),!., 232. 

Meiityleiiesto-3-ttaphHi«lt 
nitro*, and nitroammo- (Morgan and 
Davies), T., 282. ’ 

Maaitylenebiiaioroiorcinol, 

(Morgan and Davies), T., 234. 

MeiitylenebiidiaMniim wits, 

amino- (Morgan and 23 . 

MesitylcnedUionlnm X ' 

and nitro- (Mosgan and Da^ iesJi 

QQ1 

3-MMltjloxidoxslls seld, ^ 

derivatives of (Borsche and ThiRLDi 
A., i, 1220. 
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iS^Meiiglexiamlk ield, methyl eater, 
epecrtrOKSheittiitry end cooatitution of 
(y. AtWKwend Dieokhann), A., i 
■ 896. 

KMObiUrabin, hydrochloride and di- 
methyl eater of (Fischer and Nik- 
uANKVA.j i, 718. 

HeaottfflrpUettlktofFRiBDEL), A., ii, 223. 
Heaotsr^todipentuamineeobaltie 

nitrate (Ditff), T,, 668. 
XeaetertrmtopfntammiueeehaUle nitrate 
(Durr), T., 589. 

HesoERtnide, oxime of. See Malon- 
amide, taonitroao*. 

Itooxdlmethylwilide (Ushbrwood and 
Whiteliv), T., 1080. 

Xeioxeplienliie (Schlink and Blum) 
A., i, 1235. 

]Cetab^i*n> influence of benzene on 
(UiTDERHiLLand Harhis), A., i, 733; 
and protein content (Tebroinr, 
Feuerbach, and Brehckhakn)! 
A., i, 413. 

inflnence of parine bases on {Under- 
hill and Farrell), A., i, 413. 
influence of pyramidoneou (Oessler) 
A., i, 975. 

action of thyroxin and of potaaaium 
iodide on (Milprbfandt), A., i, 506. 
acid- base, of infants (Gamble, Ross, 
andTisDALL; Gamble and Ross) 
A., i, 1088. . . 

of alkaline earth metals in relation to 
acidoais* (F loris), A,, i, 876. 
of amino-acids, r61e of the liver in 
(Gottschalk and Nonnenbrucji). 
A., i, 1255. 

calcium, effect of diet on (Booert 
and Kirkpatrick ; Booert and 
Trail), A., i, 186. 
regnlation of, by the thyroid 
(Parhos), a., i, 973. 
calcinm and magnesium, relation 
between (Booert and McKittkick), 
A., i, 166. 

calcium and phosphoric acid, of the 
horse (Scheunert, Schattke, and 
WiiSE), A., I, 975, 976. 
calcinm and phoephorua (Telerr), 
A., i, 418; (Sjoilsma), A., i, 1254. 
carbohydrate (Forteh), A., i, 503. 
effect of phosphates on (Elias and 
Low; Elias, Popescu-Inotesti, 
and Eadoslay), A., i, 976. 
in avitaminosis (Coleazo), A., i, 
506 ; (Rubino and Collazo), 
A.,i, 1153. 

role of the pancreas in (Kooa), A., 

. i, 1254. 

influence of panemtic extracts on 
(Murlin, Clough, Qimbs, and 
Stokes), A., i, 878. 


OSTIEBIEO), 

(AsiDA), A., i. 


gaseons, eiiect of proteins on {Lbw- 
dorfee). A., i, 420. 
glycogen, in avitaminosis (Collazo). 
A,, 1, 600. 

inorganic (Booert and McKittrick) 
A., i, 165 ; (Booert and Kirk’ 
PATRICK ; Booert and Trail), 
A.. I, 166 ; {Gross), A., i, 733 ; 
(bJOLLEMA), A., i, 1254. 
in diabetes (Meter-Bisch and 
■ Ihtsskn), a., i, 417, 
nitrogen, influence of benzyl benzoate 
on (Pack and Underhill). A 
i, 413. ’ 


effect of indole and scatole on 
(Underhill and Kapsinow), A 
i, 165. 

in heart and kidney diseases (Pri- 
hram and Klein), A., i, 1262. 
of bacteria (de Boru), A., i, 734. 
in plants (Pkianischnikov), A., i 


nuclein (Jackson), A., i, 1255. 
phosphorus (Sjollema), A., i, 1254. 
of the nervous system (Heckkr 
and Winterstein), A., i, 978- 
(Hecker), a., i, 1039. 
protein and gaseous, influence of cell 

saltson (A.sada), A., i, 1152 . 
intermediary protein (Gottschalk 
and Konnen BRUCH), A., i, 1255. 
pyrimidine (\Vii.son), A.,i, 878. 
mic acid (Lewis and Corley), A., i 
626. 


Metals, absorption spectra of the 
vapours of (Gp.otrun), A., ii, 
710. • ’ ’ 


arc spectra of (Procopiu), A., ii, 199 ; 

(Perrette), a., ii, 801. 
excitation of Kontgen rays from 
(Hohto.s, Axdrkwes, and i)A vies), 
A., ii, 817. 

and their alloys and compounds, 
Ron teen-ray analysis of (Becker 
and Ebert), A., ii, 519. 
cathodid polarisation of (Tammann 
and Wiedsrholt), A., ii, 8. 
passivity of (Schmidt), A., ii, 732. 
oligodynamy of (Schumacher), A,, i, 
424. 

electro-deposited, crystalline form of 
(Blum and Rawdon), A. ii, 
732. 

anodic behaviour of, in non-aqueoua 
solutions (Sbcrci and Capi*on), A,, 
ii, 213, 
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thermal conductivity of 
(Bbown), a., ii, 830. 
difficultly fusible, meltiug point of 
(PiRANi and Altbbthvm), A., ii, 

m, 

density of, and their alloys, at high 
temperatures ( Bobhbuann and 
> Sibbb), A., ii, 168; (Saubewalo), 
A.,ii, 172. 

cementation of (WKXsa), A., ii, 678, 
862. 

adsorption on surfaces of (y. Evlbr 
anuBcDBERo), A., ii, 13. 
dUfusiou in, in the solid state (Sino- 
vicH and Cabtocbti), A., ii, 30. 
yalency and crystal structure of 
, (Paj>oa), A.,’ii, 16. 
crystalline, structure of (Owkk and 
Preston), A., ii, 223. 
reciTstalUsation of (Tauuann and 
Mansubi), a., ii, 300. 
colloidal. See Colloidal metals, 
eflfect of various poisons on the rate 
of solution of, in acids (Sie verts 
and Lubo), A., ii, 306. 
catalysis with (Foresti; Sandox- 
NiNi), A., ii, 747. 

and their oxides, equilibria of carbon 
with (Niscbk), a., ii, 762. 
velocity of reaction of oxygeti, nitric 
oxide, and nitrons oxide on 
(Schroder and Taumann), A., ii, 
838. 

action of gases on, with production 
of coloured hlms (Tammann), A., 
ii, 624. 

action of, on milk enzymes (Wei- 
caiNOXR), A., i, 1156. 
reactions of, with organic compounds 
in liquid aiumauia (KhaUs and 
White), A., i, 456 j (White), A., 
i, 457 ; (White and Knioiit), A., 
i, 1004. 

and their oxides, action of selenium 
oxychloride on (Ray), A., ii, 754. 
desulphuration of, by lime (Boqitoh), 
A., ii, 151. 

of the ammonium sulphide group, 
separation of (Luff), A., ii, 791. 
heavy, optically active complexes of 
(LiFscHm), A., i, 348. 
of the hydrogen sulphide group, 
detection of (Feiol and Neuber), 
A., ii, 608. 

the iron group, analysis of 
Hufperd), A., ii, 262. 
noble, solution of, in potasuum 
cyanide (Yamazari), A., ii, 63. 
non*feTTous, cementation of (Sibovech 
and CARTomi), A., ii, 30. 
of the platinum ^onps as catalysts 
(Hofsiakn) a., ii, ill. 


rnre, redqetiQB, ehhrides of, 
by aodium (Hxthtbb and ^onrs). 
A., U, 688. 

precipitation of, with hydrogen sol. 

phide (Skith), a., ii, 639. 
electrometric titration of, with 
ferrocyanides (Trkadwxll and 
Chkrvxt), a., i, 764. 
estimation of, eleotro-analytically, in 
hydrochloric acid eolation (En* 
oruxnburo), a., ii, 260. 
estimation of, in foodstuffs, colon, 
metrically ( Jabvikkn), A., il, 655. 

XetalUo chlorides, solubility of, in 
selenium oxychloride (Wise), jL, ii 
484. 

hydrides, studies on (Sand, Weeks, 
and Worrell), T,, 456. ' 

hydroxides, dehydration of (Pascal) 
A., ii, 861. 

peptiialion of (Sen and Dhab), A., 
ii, 835. 

oxides, action of the electrical dis. 
charge on (d* Hemptinne), A. 
ii, 121. 

reduction of, with hydrogen (v, 
Wartenbero, Broy, aud Keix- 
iCKB), A., ii, 424. 
action of nitrosyl chloride and of 
vanadyl trichloride on (Cuttica, 
T ARCH I, and Alinabi), A., ii 
499. 

phosphides, prephration of (Brukl), 
A., ii, 76. 

8^1 ts, electrical conductivity of aque- 
ous solutions of (Walden and 
Ulich), a,, ii, 723. 
recrystal lisation of (Tam man n sod 
Maksuri), a., ii, 300 ; (Vooel\ 
‘A., ii, 301. 

vapour pressures of aqueous soIid 
tionsbf (Dikterici), A., ii, 377. 
hydrated, dissociation pressures of 
(Pabtisgtok and Hu.stisc- 
ford), T., 160. 

double decomposition of biusry 
mixtures of (Bbrouan), A., ii, 
761. 

efl'tict of addition of carbohydrsteH 
to solutions of (Heezou and 
Beroenthun), a., ii, 835. 
taste of (Kionka and StaiTz), A., 
i, 416. 

complex (Thomas and Fraser}. T., 
2978.. 

action of, on alcoholic fermentation 
(v. May), a., i. 1269. 
biological adsorption of solutions of 
(PicHLEP. and Wober), A., i, 
172. . , 

action of kidneys on excretiou ot 
(Dbhib), a., i, 611. 
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Ket»Uie «ulp!iat«8, hydrated, vapDur 
prownn of (Cabmcntkr and Jm*), 
A.,ii,292. 

sulphides, preparation of (Maechal), 
A., ii, 571. 

unipolar conductivity of (Urazov), 
A.,ii, 454. 

estimation of, by ignition in hydr- 
ogen sulphide (Moser and Neus- 
8 Zk), a., ii, 580. 

Ketallnrgy, appHcetions of physical 
cliemistry to (Desch), T., 280. 
Ketaphosphorie acid. See under Phos- 
pborns. 

Hetapiloourpine (Max and MicukePoL' 
0S0V8KI), A., i, 130. 

Keteoric iren Glasgow, Kentucky 
(Mrhbill), a., ii, 174. 
from Pennsylvania (Merrill), A., ii, 
175. 

Meteorite of St. Sauveur, France (La^ 
ckoise), a., ii, 778. 

Hethtemoglobin, formation of, by the 
action of narcotics (Ellinuee and 
Rost), A., i, 410. 

reduction of, by ammonium sulphide i 
(Quaouariello), a., i, 68, 
oxygen content of (Roaf and Smart), 
A., i, 1144. ; 

Methane, cati^ic preparation o?(Mrp.s- 

fORTH), T., 1452. 

synthesis of (Armstkoxc and IIil- 
ditch), a., ii, 307. 
tiiermodynamic prb^rties of (Keyes, 
Taylor; and Smith), A., ii, 376 
solubility of, under pressure (Fischer 
and Terre), A., i, 173. 
equation of state for (Keyes, Smith, 
and JouBEBt), A., H, 375. 
partial combustion of (Bekl and 
Fischer), A., i, 641. 
oxidation of (WHEELER and Blair), 
A., i, 285; (Sends fblTier), A., i, 
1175. 

reduction of carbon monoxide to, in 
presence of iron (Fischer and 
Tropsch ; Fischer, Tropsch, and 
Mohr), A., i, 737. 

chlorination of (Schleedr and Lee- 
Kow), A., i, 83. 

reaction of rirconinm tetrachloride 
with (Venable and Deitz), A., ii, 

no. • 

synthesis of the polyacetic acids of 
(Dreikuss and Inoold), T., 2064. 
estimation of, in mine gases (Whit- 
AKBR), A., ii, 588. 

Hethans, bromoinnitro- (Schmidt, 
Schumacher, and Arucs), A., i, 
845. 

Kethaneiulphonio acid, chlorm (De- 
a., i, 7S9. 


Kethanesulplioayl bromide (Chebbu- 
liez and Schnauder), A.-, i, 435 . 
Methanetfl^-aoetic acid, crystal sttuc- 
ture of(KNAGr;B), T., 78. 
He^netriacetic acid, synthesis of 
(Dreifuss and Inoolo), T., 2964. 
Methanolbenaidine hydrochloride (Kon- 
DO and Ishida), A., i, 147 . 

Xethlonatodipeatanunisecobaltlc nitrate 

raethionate (Duff), T., 566.- 
a-Methoxyaoetophenone (Pratt and 
Robinson), T., 748. 
7?'lfethozyaeetophenone, m-amino*, 
?^^cyauo-, m-iodo-, and ni-iodoso., and 
their derivatives ( Bogert and Curtin) 
A., i, 1101. 

ii'Metboxyacetophenonesnlphonlc acid, 

sodium salt and methyl ester (Bogbrt 
and Curtin), A., i, 1101. 
w-Methoxyacetoveratrone (Pratt and 
Robinson), T., 755. 

8 'Kethoxyacridine, 2:5-diamino-, 

5 chloro- 2 'iiitro-, and 2-ijitro-6'amino- 
(Karrwerke vokm. Meister, Lucius, 

6 Bruning), a,, 1131. 
0 'Uethoxyadipie acid, and its methyl 

ester (Paemki:), T., 3330. 
Hethozy-S-aldehydobenzoio aeids. hydr- 
oxy- (Peekin and Stoyle), T,, 2175. 
Kethozyantbrauylpyrldiiuam bromide 
and picrate (Baknktt, Cook, and 
M.ATTHEW.S), T., 2004. 

1- Hethoxyanthraquinone, 4'ainino-, 
acetyl and benzoylderivatives (Grand- 
MorciN), A., i, 117 . 

2- lCethozybenzaldehyde, 3-chloro-, and 

3-chloro-5-Ditro- (Davies and Ruben* 
stein), T., 2S50. 

3- Hethoxybenzaldehyde, 5-nitro'2-hy(ir- 
oxy-,. preparation of (Davies), T., 
1583. 

d-Hethozybenzaldehyde, 3 ; 5 'd 2 bromo- 
(Lindeman.n), a,, i, 687. 

2- hydroxy-, from the roots of i?e- 
calfpsis Bamiltonii (Rao and 
Iyknoar), a., i, 1018. 

m ' Xethoxy benzamide (Brady and 
Dunn), T., 1802, 

p-Hethoxybenzodimethylamide, thio- 
(Kindler, Burghakd, Finndokf 
Dehn, Gikse, and K6KDiNG),A.,i,571. 
o-Methoxybenzoie acid, action of di- 
methyl «eulphate on (Simon and 
FshREJACoUE), A., i, 1098. 
2 -lCethoxybenzoic acid, S-hromo- (Mel- 
DRUM and Shah), T., 19S5. 

3- chloro*, and 3-cbloro-5*nitro* 
{I)avie.s and Rubinstein), T,, 
2850. 

4- Kethoxybenzopheaoiie-2'-ar«eaioM 
acid (Lewis and Cheetham), A., i, 
408. 
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told 

(UwismdCHjMTiUM), A., i, 408. . 
4-]I«thox7U]»opheiioiiir-4''artinMoetio 
idA (Lxwis and Cbsei'hah), A., i, 
408. 

4.]|0thoz7l>«iiioph*iioDa*8'*4^'<^ibTOino- 

utiiiM (Lewis and Chkitham), A,, 
i, 408. 

4-lleUioxyb6nMph«aone'8'- and -4-di' 
eUoTOi^iasa (Lewis and Chret> 
ham), a., i, 408. 

4- XetlioEj>axiiophenon«'2'' and -4 'di- 
iodoarainafl (Lewis and Cbeetham), 
A., i, 408. 

1 ]Iet]ioXT-l;d:S-1}«nsotriaaol«, 6 -nitro* 
(BfiAOT and Dat), T„ 2266. 

5- o-Xathoxybanioylvaltiio acid, and its 
derivatives (v. Brauk), A., i, 104. 

Xethozvbaupl bromides, isdmeric 
(Shoesmith), T., 2698, 
m-Msthozjbenxyl bromide, reduction of, 
by hydrogen iodide (Shoismitu), T., 
2828. 

BMethoxybenaylacetophenone , a-bromo ■ 
(0UFBAIS8E and U^rald), A., i, 

114. 

4-j^lIethoxybenxyl3iydantmii-3*a-propi- 
caic Mid, and sodiuln salt and 
ethyl ester (Hahn, Kelley, and 
Scuaetexb), a., i, 487. 
4>Xat]ioxybeiiiylideiie bromide,- -3:5 di- 
bromo* (Lindemann), A., i, 687. 

5- (or 6) Xethoxy l-benayUdene- 
S^-bydrozybanzylindene (Inoold and 
Piggoit), T., 1508. 

p-lIrtboiybeMylidene-o-hydroxy- | 

mathylbenibydraiide (Tepiema), A., 
i, 256. 

p-Hethoxybensjlidenemathylamine 

(KINDLIK, BtlltGHAKD, FlNNDORP, 
biHN, Gie-se, aud Kurding),' A., i, 
671. 

llethoxybromostyrene (Biumann and 
Lund), A., i, 219. 

Mitlunypen/aeblorcbeiizene, chloro- 
^PoLLAK and Rcdich), A., i, 28. 
b- Xethoxj'O-ehloromethozy • 1 : 3 -di* 
nuthylnncil hydrate (Biltz and 
Paetzold), a., i, 1234. 
Xathozyciimaiaaldehydef, semiearb- 
azones and their phototropy (Hkil- 
bbon, Hudson, and Huibh), T., 2276. 

I lEetbozyeiimaii^dftbydei, . 2- and 
4.hydroxy., and their derivatives 
(Pauly and Wabcheb), A., i. 342. 

Mid, ethyl eater, 
velocity of reaction of, with ethyl 
alcohol and sodium hydroxide (IdoES* 

veld), a., ii« 746. 

a-tbiol' (GhaN* 
ACBSl^ Giro, Oenib, Klopfen stein, 
and ScBLATTBB), A., i, 707. 


3- ]fathaxy^S*oyasb-4:0'd^b«ayl|iy7i4' o 

^ (Kohler and Soutrir), A., i, 
244. r 

4- M«thoxy-*r:9dicthyl4A.dlbydTOmla 
acid (Biltz and Leubrm), A., i, 956. 

g.Hethoxy-7:0*dietliyl-4:S-dibydr«nzio 
acid, i hydroxy- (Bilte and Lem- 
berg), a., i, 956. 

XethoxydihydxobrncinolQRe (Leuchs, 
Grusb, and Heening), A,, i, 181. 

Metbozydihydimitryebxiisdloiie, and its 

acetate (Leuchs and Nitsohke), A., 
i, 132. 

6Ketbozy-8;3-dimethylabTOBoiie 

(Hsilbron, Babnbs, and Morton), 
T.,2567. 

Xetbozy-2:S.diiMthylohromoui (Hril- 
BROS, Barnes, and Morton), T., 
2568. -i 

d-XethexydinuthyM: 5-diby dronrie 
acids (Biltz and LiRBEsa), A., i, 
966. 

5- Xethozy-l:8-diiRethylarMti (Biltz 

and Paetzold), A. , i, 1284, 

d^-KethozydlpbenylamlnC'B^^bczylic 
acid, 3-nitro- (Farbwkrke vokm. 
Meister, Lucius, & Bbunikg), A., i, 


1131. 

t-Xethox7‘4i«*diphenylatbRBe, 0-bromo- 
(LiPP aud LOdicke), a., i, 319, 
l-Xethoxy-3-etbozybenialdabydc, 5- 
bromo-, and6-bromonitro-(DAViK8), 
T., 1593. 

5 -nit 7 o< <Dxvies),' T.* 1588. 
tCetboxyetbcxybenialdebyiH, deriv- 
alivea of, and bromo* and nitro- 
(Davies and Rubenstkib), T., 2844. 

Z Metboxy-S'CtboxybetticU acid, and 
5- and 6-nitro- ' (Davies), T., 1588, 
1591. 

Xetboxyetboxybeiuoic acids, nitro- 
(Davies and Rubinstein), T., 2847. 
4 • Xctboxy-Srftthc^bthal* Laldibydie 
acid, a-nitro-, and its estere (Weg- 
scHEiDER and MOller), A., i, 1204. 

2 Xetbozy-d-etboxysalieylaldebyde 

(Davies), T., 1689. 

4' Mctboxy-8 ethoiy-2'Styfyl-8-metnyl- 
cbiomone (Heilbron, Babnrs, and 
Morton), T.. 2568. 

o-Xetboxyhcxahydwb*naylcampbof 

(DfiTEiE), A., i, 1214. 
b-XetboxybomaphUudic Mid (Ingold 
and PioGOTT), T., 1607. 
b-Xctboxy-l-bydrittdainine. and iw 
derivatives (Inoold and Piogott), 
T., 1604. * . .. 

e Xctboxy-l-bydriadaminc, »Rd its 
derivatives (Imgold and Piogott), 
T. 1493. 

XctboxybydriadeiM^ bromo- (Scwiw, 
ScHUUACBER, and Asmus), a., 1, 6 • 
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5 hTdrimdrae, and its eatni- 

oatbazona and oxima (IwooLD^d 
Pkjoott), T.3603. 

S’XtthozF'l-hTdrUdone, and its oiiuie 
(Inoou) and PiGaorr), T., 1492. 

|3 ’S'MatliMjr ■2-]i7droxyphaDyiethyl« 

nathyl katana, iB-liydroxy., and ita 
benzoyl derirative (Hjeilbron and 
WairwoKTH), T., 242. 
Xetkoxy-S-hydcoxyityryl mathyl 
^tMM(HKlLB]10N andWlIITWOHTHj, 

5(or e)-]fethoxyiiideBe, and its derir- 
atiTes (Inoold and Piggott], T., 1506 

2-lUtliftxy-S-keta-2;8-dihydro-l :4-betti 
tkUaina (Zabn), A., 1, 876. 
3>]Catlioxy-8‘keto-2:8*dihydroanaph- 
thatUuiiM (Zahn), a., i, 376. 
21f«thoiy-8-ktto-2-methyl-2:8-dihydro- 
Ud'bautklaaina (Zahn), a, i, 376, 

2-Kotkoxy'3-kato-6-iiutliyl-2:3-dihydrp- 
lii-bautliiulsa, 7-chloro- (Zahn), 
A., i, 876. ' 

2-X0t]ioxy-4-katotatniliydroheptal>enz< 
tkiMine (Matxr and Houht), A., i 
846. 

7-Xatkoxy>l>kato- 1:8 :8 rdtotraliydre- 

naphtk^ana, and its semicarbazon''. 
(KROLipnuxFEA at^d Schafer), A. 
i, 344. 

S-XetharylaTalaldaliyda dimethyl 

acetal, and its derivatires (Pummeuer 
and Gdmp), A., i, 698. 

0- and p*Xatkoxyiiiatfaoxyein&amalde‘ 
kydaa {Pault and WAscHXh), A., i, 
842. 

S'Xathoxy-^* and •4'BietliDzymatllozy- 
banialdalp^ (Pavlt and Waschek), 
A., i, 342. • 

S-Xstkoxy-8’ and *4-inethozyinetboxy- 
eiiaamildahydN (Pauly a&d Was- 
cher), a., i, 842. 

IXatkaxyaiathyM :8: a-benzfitriazoles, 

4* and 6*nitro. {Brady and Day), T 
2262. 

0- and P'XathoxynutkylbenayUmineB, 
and their salts and derivatives (v, 
Braun, Zobxl, Nxuxn, and Bless- 
ing), A., i, 372. 

7Xethozy-4-inatiiykOttmarin-6'inl- 

pbonie aeid, and its salts and deriv- 
atives {KrCobr), a., i, 355. 

7-XflUto^-4-ai8U>yleoaaarin-6-thioI, 

and its derivatives (KRitoEK), A., i, 
355. 

Xs^ozymaAylanftdiozyp^nylqnino- 
^e.and its semicarbazone (Pratt and 
Robinson), T., 748. 

fw- and <mns-l.M#thoxy-3-ni«tbyl-S- 

>wylcj/c^opcopu0.1 

JJ«idi,and their anhydride (Singh and 
Tborpx), T., 120. 


8*Hethoxy-3-inetiiylc^c^(,p^P^.j,|^ 

^ 3-carboxyUc 

• 1/2° 89“^' 

Mill, w)dmru salt, preparation of 
nnd CoEEN), T., 

fl-Methoxy.SC.oxidoh6an., ,y.br„mo-, 

MrevJ (Beeomasn and 

Miekelet), A., 1 , 1054. 

^-4-Hetlioxypheiiylacrylamide, a-cyiuo- 

3^8^'*^’ and Kimmihs), T., 

O'Xethoiyphenylawmie acid, and o. 
ammo- and yj-nitro- (Johnson and 
Adams), A., i, 724. 

3- Methoj^-2-phenylbeiiropyryUimi salts, 

X ^ 749 ( Phatt andfiouiHsoN), 

3'-Me0oiy-2-pbenylbensopyryUtan 

ferncliloride, 3;4'-(iihydroxy* (Pratt 
and Robinson), T., 754 . 
y-^-Xethoxyphenyl-n-batyric acid 

(KiiOLLpFEiFFER and Schafer), a 
i, 344. ’ 

S-Xathoxyphenyl/rtchlOTomethylearb- 

inol, 4-hydroxy., and the correspond- 
mg raoDoocetate (Pauly and Schakz) 
A., i,‘564. 

j?*Methoxyphenyl )3-dimethylajnIno- 
ethyl ketone hydrochloride and , 
picrate (Mannich and Lammerikg), 
A., i, 44. ^ 

S-Methoxyphenylglyoialdiphenylhydr- 

azone, 4-hvdroxy- (Pratt and 
Robinson), T., 754. 

4- Xethoxyplienyl 2-bydroxy-8-meth- 
oxystyryl ketone (Prait and Robin- 
kon), T., 751. 

5- Hethoxyphenylpropionic acid, bromo- 
bydroxy- and hydroxy -derivatives 
(Biilmanx and Lund), A., i, 219. 

ra-Xethoxy-/3-pbenylpropionyl chloride 
(Ingold and Piggott), T., 1503. 

3- Xethoxy- 1 -phenylpyrrole { Senary 

and Konrad), A., i, 241. 

4- Methoxy-l-phenylpyrrole-3- carb- 
oxylic acid, and its potassium salt 
and methyl ester (Benary and 
Konrad), A., i, 241. 

4 'Xethoxy -S-phenyM' styrylbenxo- 
pyrylium hydroi^s, 7-hydroxy-, and 
Its salts and derivatives (Buck and 
Heilbron), T., 2627. 
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»-lI*thoxjph«ayltWoMetodlm«thyl- 
juttUe (Kindlkh, Bukoharp, Finn- 
DOKF, Drhn, Giesjb, and Kordinq), 
A., i, 571. 

tt-p-Methoxyphenyl-ojS-rftUkiocyano- 
piDpane (Kaufmaxn and Liepb), 
A., i, 786. 

6(qr 6).Methi)iy-lpiper<mylldene-3-o. 
hydiozypiperonyUndene Ungold and 
PiGGO'n'), T., 1508. 

6(or 6)-lIeUi<ny-l-piperonylideneindene 
(Inoold and Piggott), T., 1508. 

4- Methoxypyrrole-S-carboxyli« acid, 

5-uitro*2-hydroxy-, and its salte and 
esters (KVSTBR and Maao), A., i, 243. 

d-Uethoxyreforcylaldeliyde. See 

4-MethoxybeDzaldehyde, 2-h\droiy-. 
lIethoxy-2- styry l*3‘metliylch romones, 
and tlieir salts (Hbilbron, Barnes, 
and Morton), T., 2566. 

C'-Methoxy -2-sa Iphino-a'methyldi- 
phenyl sulphide, 4-nitro- (Krishna), 
T., 2788. 

^•Mcthoxysulphonic acids, action of 
bromine on (Meldrum and SuAil), 
T., 1982. 

p-Mcthoxystyienc, w-broipo-w-nitro-, 
and «-nitro-, dibromiile (Ro.senmund 
and Kuhnhenn). A., i, 783. 
j^-Xethoxythiobenzomethylamide 
(Kindler, Burghard, Finndorf, 
Dehn, Giese, and Kording), A., i, 
571. 

2-Ifethozytoluenc, 5-bromo- (Meldrdm 
and Shah), T., 1984. 

5- Kethoxytoluene iS-disiilphonic acid, 
derivatives of (Haworth ajid LaP’ 
worth), T., 2992. 

^ Xcthozytoluenesulphinic acids (Ha- 
WORTH and LatwoTwTH),, T. . 2987. 
d-Xethoxytolnene-S-sulphonacetie acid 
(Gibson and Smilf 4, T., 2391. 
d-Hcthoxytolnene-S’Sulphonacetone 
(Gibson and Smiles), T., 2390. 

l-Hethoxytolnene-S-Bulphonacctophen' 

one (Gibson and Smiles), T., 2391. 
Methoiytolnenbaulphonic acids, salts 
and derivatives of (Haworth and 
Lapworth), T., 2987. 
S*lI«thoxy-o-tolttic acid, and its amide 
and nitrile (Gibson), T., 1274. 
S-lIethoxy-o-tolttidine, and its benzo)’! 

derivative (Gibson), T., 1373. 

1 .o-Xethoxy-ffi- tolnldino - 3 -naphthol 
(Wahl and Lantz), A., i, 210. 
tt'lCothoxy-o- and .p-toluonltriles (v. 
Braun, Zorel, Kelken, and Bless- 
ing), A., i, 372. 

4.XethOZy-^-talyl mercaptan (Kbish- 
na), T., 2788. 

3'.ll4tlioxytolyl*^*nieconlnc8 (Bistrzy- 
CKI and KbaUER)! a., i, 1210. 


4<lbthbxytolyl'S-thlolBMtlo adid (Gib. 

SON and Smiles), T.,^890. 
Q-Uethoxytriphenyluieuyl, add its 
sal ts and peroxide (GombeRQ and 
Kishida), a., i, 213. 
p-Kcthozytriphenybnethyl, and its 
salts and j^eroxide (GOMBlEO and 
BtlCHLKR), A., i, 211. 

Xethyl alcohol, optical constants of 
(Tear), A., ii, 693. 
freezing point of (Keyes, Towks- 
HEND and Young), A., ii, 378. 
dehydration of, ‘with magnesium 
(Bjerbum and ZecemeistEr), A„ 
i, 529, 645. 

purification of (Bates, Mullaly, and 
Hartley), T., 401. ' 
poisoning by. See Poisoning, 
detection of, in alcoholic litiaids (van 
Uijn), a., ii, 701. 

' detection of, in ethyl alcohol (Koi- 
tiioff), a., U, 43; (van Urk), 
A., ii, 284 ; (Meurick), A., ii, 
700. 

detection of impurities in (Richard), 
A., ii, 586. 

estimation of acetone in (Bates, 
Mullaly, and Hartley), T., 401. 
Methyl bromide, preparation of 
(BygdEn), a., i, 174. 
esters, preparation of (Simon), A,, i, 
290. 

velocity of saponification of (Jones, 
McCoMBiE, and Scarborough), 
T., 2688. 

etjier, preparation of (Sendereks), 
A., i/742. 

physical properties of (Cardoso and 
Coppola), A., ii, 832 ; (Cardoso 
and Bruno), A., ii, 833. 
melting point curve of mixtures of 
boron trifluoride aud (Oerjiamn 
and Cl^EAv eland), A., u, 24. 
compound of hydrogen chloride sod 
(Maas aud Morrison), A., i, 
892. 

chloride, freezing point of (Keyk, 
Townsheni), and Young), A., ii, 
376. 

melting point enrve of mixtures of 
boron trifluoride and (Gkrmann 
and Cleaveland), A., ii, 24. 
estimation of, in mixed (Mc- 
Kee and Burke), A., ii, 586. 
iodide, action of, on disulpbid^ 
(Steiswopp and M&ller), A., h 

. .1, I 

estimation of, b presence of ettyi 
iodide (KCster and Maac), A., 
ii, 440. , 

;>froxide, rfihydfoiy- (Wielasd and 
WlNGLEE), A., i, 650. 
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Hathjrl >ulpbit«, AQtion of, on Diono' 
carboxylic acids (Simon), A., i, 

m. 

actioD of, on diphonyUmine and cn 
Methyldiplieijylaniine (Gibson 
and ViNiNQ), T., 831. 
action of, on phenols (Simon and 
FntTACQDiw), A., i, 462. 
soiphido, sodium dorivative (Phillips 
and Clarke), A., i, 903. 
VstbyUeetoacctio acid, bromo- and 
cWoro', ethyl enters, action of hydr- 
nzinis on (Macbeth), T., 1125. 
p'XsthyUeetoplieiioneanil (Booert and 
Hbbbeka), a., i, 240. 
Vsthflaectylbsiixliydraiidc, 5 atntno-2‘ 
hydroxy-, acetyl derivatiire (Tev- 
ygMA), A., i, 267. 

j-Kcthylacrldine, 3-chloro- (Farb- 
WEKKI TORN. MrISTXR, LcCIUS, & 

BbOnino), a., i, 1132. 
Xcthylallopluuiie acids, methyl esters 
(BiLTzaud Jeltsch), A., i, 1074. 
4(6)-Mcth3rl-6(4)-aUylglyoxalinB (Saua- 
siN). A., i, 712. 

KethyUllylkcten (Staudinoeii, Sch- 
neider, ScHOTZ, and Strong), A., 
i, 469, 

KethylaUyliBaloiiifl acid, and its etliyl 
ester (Staudisoib, Schneider, 
ScHOTE, and Strono), A., i, 469, 
HethyUsiUie. photo^nthesis of (Balt, 
Heilbron, and Stern), T., 186. 
bismuthonitrate (Vouknazos), A., i, 
759. 

)Cttby »*"»ln'— , graphic representation of 
ihe thermal ilecompfjaition of (Mi- 
chel), A., i, 307- ■ 
lethrluiiiiolmxiicaylnMthyliiiiidine 
iind ita salts (Pvman), "F., 3371. 
$ 1 CetliylaBilnc*aa-bii' 0 -dimethoxy' 
phenylctbaae, and its hydrochloride 
(Hin.sbrrg), a., i, 556. 

3 Metbjlamlttobataiia, a-amino-, and Its 
chloroplatinate (Brutlants), A., i, 
763. 

T-Xetbylamison-a-batylamme. See 

0- Het;hy]sminobutane, a-smmo-. 
^'XetbylanunobntyToiiitrile ( Hrcy- 

L.tNTS), A., i, 763. 
3-]CethyIamiiu-aa-di-o-dd)ydroxy 
phenylctbaof, and its liydrochloride 
(Hln'SSEhq), a., i, 556. 
Metbyl'S-B-a^oetbylbcuene. 

1- amino-, and its salts (Hrlfer , A,, 
i, 1229. 

Mfltbyl-2‘iB‘ami&o«tliyl(^efob«xane. 1 - 
araino-, and ita salts (Heleer), A., i, 
1229. 

r'd-KetbylaoiM-a-hydrcxy- 
bydim^bcayUtluuic, and its hydro- 
chloride (Hinbbiro), A., i, 556. 

cxxiv. ii. 


fl-Ketbylamiao-a-hydioxypjropionia acid 
hydrochlorida (Mannich and Bad- 
roth), a., i, 22. 

2-Xsthylainino-l-bydrDXytetrabydro- 
naphthaleae pictate (v. Braun, 
Bracn.sdokp, and Kirsuhbaum), A., 
i, 106. 

a-Methylaminomethyleneacetoacetic' 

acid, 7 -c]jIoro-, ethyl este^ (Senary 
and Ebert), A., i, 1059, 
a-HetbylaminometbylecethiotetrciuG 
acid (Besary and Ebert), A., i, 
1059. 

Xethylaminometbylethylmalonie acid, 
and its benzoyl deriTstive (Mannich 
and Ganz), A., i, 20. 
HethylaminometbyltArtrcnio acid 
(Mannich and Baukoth), A,, i, 22. 
Xetbyl-p aminophenol bydroferro- 
cyanide (Gumming), T., 2458. 
p-Ketbylamiiiopbinol, o-chloro-, sulph- 
ate (Christiansen), A., i, 1093. 
^-Xetbylaminonropece-a-earboxylic 
acid, methyl ester (Korschun and 
Roll), A., i, 1070. 

' 4(5)-lIethyl-5{4)-j8-aiiunopropylgly- 
oxalinSjAnd its salts (Sarasin), A., 1, 
712. 

Xetbyluoamylbarbitorio acid (Som- 
maibe), a., 1, 388. 

l-Kethy^S-^eT^amylbeQzcne, and its 
derivatives (Charhiek, Gallotti, 
and Zapvelli), A., i, 196. 
6-lCethyl-n-amyldietbylamine, and its 
salts (G. M. and K. Robinson), T., 
541. * 

Xetbylisoamylmalomo acid, and its 
ethyl ester (So,vimaire), A., i, 388. 
Methylaniline, 5'bromo'2:4-rfi:rjitro- 
(Giua), a., i, 456. 

a-A'-llelbyl-p-anUylcarbamide (Bueii- 
KiNCER and SoH.NE), A., i, 949. 
9-lIethylaathracene (Kbollpfeiffer 
and Beanscheiu), A., i, 912. 
picrate (Sieglitz and IIaioc), A., i. 
912. 

Methylanthraqninones, 3;7:8-fribydr- 
ory- (BiSTKzycKi and Kbacer), A., 
i, 1210. 

3 'Kethylniitbra^ainone, derivatives of 
(EDEEand’WiBNSB), A., i, 683. 
S-ketbylanthraqoinoiie, 5- and S-araino- 
Miyoroxy* (Kper and IVidmer), 
A., i, 688. 

dihvdroxy- {chrysophanie acid), syn- 
thesis of (Euer and Willmer), 
A,, i, 688. 

Ketbylarginine (Thomas, Kapfham- 

MER, aijdFLASCHliNTIt.iGEB),A,, i, 61. 

rff-Me^largtinine, ftnd its salts 
(Thoma-s, Kaffhammer. and 

f^ASCHSNTR.iGEIl), A-, i, 51- 

A9. 
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]|ethylati(^ (FKKui>£NB£iioj,' A., ii, 
«84. * ■ 

Xethyibenihydraiide, S-amino-, 5-bro- 
mo-, 5‘Chloro-, and 5'mtro-2-hydr' 
oxy-, and thair deriyatiTas (Tep- 
pkma), a., i, 857. 

l>Xetbyib6nxiauiiaxold-2*oarbozylie 
aaid (UsHEBWOQD and WHiXELEY), 
T.. 1085. 

Hathylbankuninaiole * 2 propy liulpbonic 
atid (Backer and de Boer), A., i, 
537. 

Ket^lbensoio acid, j^-bromo-, and its 
acid chloride and bansyl est^ (Hoff- 
«ann-La Bochb & Co.), A., i, 925, 
d-Mcthylheniophenone-S'-aniiiie acid 
(Lewis and Ciiectham), A., i, 408. 
7-MflthyM :2:4-be]Dixosalphaiiediuinfl, 
3'Chloro-, and its salts, S-chloronitro-, 
and 8-hydraxy- (Scott), T., 3106, 
d-XethyUbeastMaxoIe-Soarbozylio acid, 
6-chloVo-, anilide and ethyl uster, and 
derivatWes (Zahn), A., i, 376. 
S'KethylbenztMaxolins, and its deriv- 
atives (Milu, Clark, and Aesciili- 
MANN), T., 2361. 

2 -Kethylbeautbiazoionc, thio-, and its 
oxidation products (Mills, Clark, 
and Aesghlimann), T., 2362. 
4-1tetliyM:2*.3:beiiitriaiole, 6-nitro- 
1 -hydroxy- (Borsche), A., i, 780. 
6-KethyM:2:3-benztriaiole, 4-nitro- 
(BonscHE), A., i, 780, 
KethyM:2;S'beiiitriazoIe*, ' uitro- 
hydroxy-derivatiTea (Brapy and 
Day), T., 2261, 

KethylbeniylamioobenzenyUmidinc, 
salts ot(PYMAN), T., 3374. 
Metbylbenaylaminobeiizenylmethyl- 

picrate of (Ptman), T., 3375. 
a-Kethylbeniylphoepbinie acid, a- hydr- 
oxy., diphenyl ester (Conant, Wal- 
UNGFORD, and Gaxdbeker), A., i, 
49S. 

/ns-Hethylbinret (Biltz and JeltschI, 
A., i, 1075. . 

v-Xetbylbioret, u-nitroso- (Biltz and 
Jeltsch), A.,i, 1074. 
jB-Xethylbixin (Eebzig, Faltis, Pirr- 
NER, Klein, and Watzinoer), A., i, 
477. 

Xctbyl- n- and w-borneol, and their 
derivatives (Nametkin and* Chuch- 
rikova), a., i, 586. 

Xethylhorayl alcohol, dehydration 
of (Nametkin and Schlesinqer), A., 
i. 690. 

2*XetbyM*broxitomethylnaphthal»]tc 
(ZiKOLER and Tiemakn), A., i, 31. 
XoUtylbroiPOttittowiTajthapo anbydridt, 
and its benzoyl denvative (Qi.skinos 
and Noyes), A., i, 47. 


4(6).Ketbyl-«(4)<^-broi]|tOFropy]gly- 
oz^dlno (Sasasin), A., i, 712, 

4(S) -Ksthyl-6(4)*^dtbromopT9Fylgly • 
oxaliae (Sarasin), A., i, 712, 

>-Xetbyl-A«-biitoM'««arbojt^o acid, 
derivatives of (v. Auwebr, Ximrbner, 
Seydrl, and Wisssbaor), 4 ., i, 748. 

Kctbyl-A^-buttnylanillae, and its salts 
(V. Braun and Sohibmaoher), A,, j. 
287. 

Xstbyl-n- and uo-bntylbarMtRfiii acids 
(Bommairx), a., i, 887 . 

Ketbyl Mobtttylkotoae, scnioxan^ne 
(Wilson and Pickerino), T», 396. 

Xetbyl-n and iso-bntyliR^OIllO a«|di, 
and their ethyl esters (^mhaire), A 
i, 387. 

a-Xstbylbatyrio a«idi ahydrezy-, 
ethyl ester, preparation of (Hiooim- 
iioTHAM andLtpwoRTH), T., 1380. 

Kotbyloaoothflliae, reactions of (Lrdchs, 
Winkler, and Lxucus), A., i, 133 . 

^ Xetbyloamphcnc (Namktxin), A., i 
600. 

0 Metbylcampbenilans (Nametkin, 
Cbuchrikoff, Schlesinoxh, and 
Brussokp), A„ i, 934. 

;3-X«tbylcimpbeiulol, and its deriv. 
ativcs (NaIietkin, Chuohrikofe, 
ScHLE-siNGER, and Bri^sboff), a., i, 
934. 

)3-Xstbyloampbsiiilon«, and its semi- 
carbazonc (Nahjetkin), A., i, 890. 
derivatives of (Nametkin, Chuchri- 
kofp,Schlk81nqer, and BrItssoffI, 
A,, i, 934. 

j9-Xetbyleampb«Aylaauds (Namitrin), 
A., i, 690. 

A' Xetbyloampbidins, and its picrate 

(y. Auwer^, a., ii, 706. 

6 -Xetbyleanipbor, synthesis of, and its 
derivatives ^Namsxkin andCHUCHii- 
kova), a., 3 , 588. 

Xetbyln'scuni^rie acid, and its anhy- 
dride (Namitkin and Crucrrikova), 
a., i, 586. 

li- and r-XatbyloubaniidothioliuceiBis 
acids (Kallenbsro), A., i, 247. 

.V-XsthylcarbasBlt, 3*bronio- and 
3-iodo- (Stevens and TrcKBR), T., 
2146. 

XetbylosUMids, and its bartupi phos- 

£ hate and solphato (HsLFKaicir, 
lOWA, Nippe, and Riedel), A., i, 
898. 

Xetbylcbelalbise, formula of(KAaRER), 
A., j, 357. 

X«tbyl-a*oMQ^o«UvyligUiM (British 
DFESTUFF fl COBPOEATION, WD., 

Perkin, and Cdbmo), A.i i» *58- 
4(3)-XatbyI'»(4)-dy-e]aornMopnPrl' 
glyoxalns (Sarasin), A , i, 712. 
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I-Xetbyl^* !ui(lo4'^rie]Uorome(h7lbeiiz^ 
4 Beii l-rf^chloro-, chloro-derivfttives 
(0Aft8®i/LA & Co.), A,, i, 500. 
Xitliyl^^Uorometi^lMrbUyl carb< 
ftiDAta (Yodba), a,, i, 509. 
sifetbyl-l* oliloroiiulJiylnapIitlulen^ 
(2/IKGLEK and Tiruann), A., i, 51. 

banWM (Blanc), A,, i, 549. 
S-Kitiiyi'S-ydtlo^ropylbbiiiaaiUdb 
(V. BaAON and KtJHi SiN), A., i, 837. 
i^katbylflliuuuiue aoid, thiol-, and 
iUdUalphide(GSND£LMAN),A„ j,606. 
Kethylcisnuijlidejuacetio acidi, and 
their ethji eatcre (r. Auwaas and 
Miller), A., i, 707. 

A- and B-iY-XaUiylaopflllidinei (v. 
Braun and Sckirmacheb), A., i, 
1050. 

Xethyleonmarie acid, action of bromine 
on tBiiLMANN and Lund), A., i, 218. 
HatbyleoamaTinio acid, action of brom- 
ine oil (BitLMANN and Lund), A., i, 

218, ' i 

4 Ketbylooaiaarm-6-iaJpbomc acid, , 
derirativea of (KrCoer), A., i, 854. 
d-Xetbjlcoomarui'B- thiol (KrOoer), A., 
i, 354. ' . 

S-Xfttbyldaeabjdrocarbaiole, and i ts 
salts (V, Braun and Ritter), A., i, 
142. 

Xetbyldeeabydroi^ainoUnei, and their 
salts and derivatives (v, Bbau.v, 
GMELiN;and ScbultheM, A., i, 835. 
Hetbyldeoxybonioin seiuicarimroue 
(McKenzie and Richardson), T., 88. 
4'-KfltbyldeoEyb«n*oia, 2:4-rfi-and 2:4^6. 
tri-hydroxy-, and thair derivatives 
(Chapman and Stephen), T., 408. 
HethyldietbyUniiRe, and its' chioro- 
platinatc (G. M.' and R. Koni.v’soN), 
T., 539. 

4 5) Ketbyl-^{4)di€tbfl«IxiIlopropylgly• 
oxaline, and its salts (Sarasjn), 
A., i, 712. 

Xethyldiatbyl-R'batoxymctbylammoiL- 
ium salts (G. M. slid K. Kobixso.n), T., 
588. 

9 ]htbyl'9:I0-dibydroaatbr4eeiia 
(SiECLiTZ and Makx), A., i, 912. 
Aj-Ksthyldibydroanindolo, and its 

derivailves (Turner and Bury), T., 
2189. 

fi«j-A^XsthyIdibydroiaoeodems, and its 
derivatives (Speyee md KRAUSi:), 
A„i, 1U6. 

VfltbyldihydfNBorpbiBMtbiM, and its 
salts (WiSLAND tod XoRALSK), a., t, 
1222 . 

^XetbyldihydnmapbtbMtidiM, 

its pimte (v. Braun and Stucksn- 
SCHMIDT), A,, 1,948. 


8-lletbyldlbydwpentiadoraj ‘ and its 

picrate (PaaKtN and Plant) T.. 
3245, ^ 

8- Methyl-6: lO'dihydrophenasUie, 8;8' 

rfinitio- (CuLLiNANE and James), A.,i, 
607. 

Me^yldibydrotbebaiiMme methiedide 
(Gulland and Robixson), T., 1009, 
S-Methyl-SiS-dibydroxanthebo, aibd its 
hydriodide (Biltx and ScHMir>Tl, A 
i. 490. 

1- Methyl '2:5* dihydroxymethyl* 
pyrrolidine, and its salts (v. Braun 
»nd Sermann), a., i, 1118. 
5HethyldiketodUiydro-l:4-beiuthi- 
axitie-2-aml, 7-chloro- (Zahn), A., i, 
377, • 

2-MethyM:3'dioxolaae-4-csrbinoI. iri- 
chloro-, and its urethane (Yoder 
A., i, 309. 

3"'Methyldiphenyl sulphide, O-chloro- 
3-Ditro-6'-hydroiy- (Krishna), T., 
2785. 

MethyldipbeDylamine, action of methyl 
sulphate on (Gibson and Vjnisg), 

T. , 831. 

! liydrofcrrocyanide (Gumming), T. 
2458. 

Methyldiphenylaminesalphosic acid, 
salts ot (GiasoN and Ylsing), T., 
836. 

MethyldiphenylpyryUom salts, oonsti- 
tution of (UiLTHEY and Fischkr), 
A., i, 699. 

e Melhyldodecane { Let ene and Taylor), 
A., i, 82. 

Methyleneacetoacetie acid, T-bromO'a- 
amino- and -o-hydroxy-, and y-chloro- 
a aminO' and -o-hydroxy-, ethyl esters 
(Bknaky and Ebert), A., i, 1058. 
MethylenebiamaloRoalt^e (Diels, 

U. iKTNER, and Ka.ack), A., i, 25. 
acliou of hot water on (0IEIN and 

Conn), A., i, 1076. 
MethylenebUnitro-iS-iiaphtbylamioea 
(Morgan and Jones), A,,i, 380. 
MetbylCQe-blab, absorption of, by 
cotton (Biktivell, Clibbens, and 
Ridge), A., ii, 793. 
reduction of, by iron compounds 
(Morgan and Quastel), A., i, 
982.* 

analogies between oxydases and 
(Aschmarin), a., i, 622. 
estimall-'n of (Moiuw), A,, ii, 800. 
Methyleaeoamphor (Rupe and Kuss- 
maul), a., i, 809. 

MethTlenecluapbor. hvdroxy-, optically 
active comijounds oi heavy metals and 
(I.IFSCHITZ), A., i, 318. 
MathyleHMuiphorpheo^oiaoroamuie 

(Kite and Dichl), A., i, 117. 
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Xethyleiiecuaphorplieiiylhydroxyl- 
amlne, and its salts and derivatives 
{Kupe and Dibhi,), A., i, 117. 

Sid'XatbylaaediozybenxaldoximM, 

ly'drocmorides of (Bbady and Dunn), 
T.. 1797. 

8:4-Xetiiylen«dioxyoinnamio acid, 

c-araino*, cinnamoyl, and miJerouyl 
deri^^fttives, methyl esters tSociEVY 
OP Chemical Industry in Basle), 
A., i, 371. 

8';4' Keth7lenediozy•6•ethDxy'2* 

Btyryl•5-methyloll^omone { H glLBRON, 

Barnes, and Morton), T,, 2668. 

6;?‘XethyIeBedioxy-l-mp-nietliyIene* 
diozypheiiyI~3;4-dihydrow>q[ninDUne- 
3-citbozylie acid, meihylester, and'its 
hydrochloride (Hartmann and Kaoi), 
A., i, 605. 

6:7'Xethyle&ediozy‘2-methylquinoUne, 
3-smino-, and its derivatives, and 
S-hydroxy- (Bkrlingozzi and Napo- 
UTANo), A., i, 847. 

9 : lO-Xethylenedioxyphenanthrene 
(Biltz and PAETZOLn), A., i, 1235. 

6:7'Kethyl«nedioxy-l'phsAetyl-3;4-di- 
hydro iifoqninoluie- 3-car boxy lie acid, 
methyl ester (Hartmann and Kagi), 
A., i, 605. 

Xethylenedioxyphanylalanine (Oka. 
nacher, Gkho, Ofnxr, Kloppen- 
3TEIN, and Schlatter), A., i, 
707. 

B’^ip'Kethylenedioxyphenylbiityro. 
phenone, y-amino-, and 7 'nitro-(Kon- 
i.Ek and Dkake), A., i, 1119. 

3 - Xethy lenedioxyphenyl- o0-diethy I 
propiophenoxe (Ai.bksco), A., i, 42, 

6-7 -Xethylenedioxy- 1 -pheayl-3 A-di- 
hydrouoquinoline-3-earboxylie 
acid, methyl esUr (Hartmann 
and Kagi), A,, i, 605. 
ami its salts (Society of Chemical 
Industry in Basle), A,, i, 
871. 

fi-Metbylen^oxyphenyl-aa dimethyl- 
3-ethylpropiopheaone (.Aldesco), A., 
i, 42. 

3 Xethyleiiedioxyphenyl-a3 dimethyl- 
propiophenone (Albesco), A., i, 42, 

6:7-Xethyleiiodioxy-l-phenyiethyl-3;4- 
dihydro isoquinoline 3 - ear boxy lie 
aeiA methyl ester, and its salts (So- 
ciety OF Chemical Industry in 
Basle), A., i, 371. 

3-Kothyina^xypheay 1-3 -ethy Ipropio ■ 
pheftott* (Alresco), a., i, 42. 

3 -Xftthylenedioxyphenyl a-metby 1- 
3 *«tb 7 lpfopiopb«iion« (Albskco), A., 
i. 42. 

3-Xatbykii«dioz7pbaiiyl-3*methylpro- 
piApbesoxe (Albeaco), A., i, 42. 


a-3; 3-Xetby lenadioxypbaaylplbuiia, 

3r-dtbtt)mo- (Rosen HU ND and Kuhn- 
hikn), a., i, 783, 

XetbylOAedloxypWylproplottifl aeld, 

o-oximino- (Granacher, Geh6, 
Ofner, Klopfenstein, and Schlat- 
ter), a., i, 707. 

8:4-Xetbyletiedi«xypbaiiylproplonie 
aeld, a-amiuo-, phenylpropionyl and 
piperonyl derivatives, methyl esters 
(Society of Chemical Industry in 
Basle), A., i, 371. 

6:7- Xethylenedioxy -fi-pbanylqaixoUne, 
3*amino-, and its derivatives and 
S-hydroiy- (Berlinooxzi and Rapo- 
LiTANo), A., i, 848. 

3- Xetbylenedioxyphenyl- ita3-trimetbyl- 
propioplunone (Albesco), A., i, 42. 

3:4-Xethyle&edioxyatyTttne, w-bromo. 
«-i)itro-, and to-nitro-, dihromide 
(Bosenmvnd and Kuhnhenn), A., i, 
783, 

3':4'- Xothyleiudiozy-2'ityiyl< 3-metbyl- 
obromone, and its hydrochloride 
(Heilbbon, Barnes, and Morton), 
T., 2587. 

Xetbylenedipbtbalimide (Passbrini), 
A,, i, 761. 

Ketbylenediqninaldine dUlkylhalides 
(Hamer), T., 261. 

XethTleneii^Dnoiutrile, amino-, and 
hydroxy* (Diel-s^ . Gartner, and 
Kaack), a., i, 24. 

Xethylenephenylaoetio aeld, Kydroxy-, 
ethyl 6:^1 er and nitrile, oondeusaibu 
derivatives of (Kupe and Qrunhou^ 
■A.,i, 374. 

Kethylenfr^c/npropaiie, preparation of, 
and its dibromide (Demjanov and 
Dojarenko), a., i, 1192. 

Xetbyle&eqtMU\one8. - See Quinone- 
methides. 

Xethylenesneeinimide (Pass r iu .sm), A. , 
i. 761. 

Hethylepiglaeosamine acetate (Leyene 
and Mryek), A., i. 445. 

3-Xetbyl-a-etbeByiglatario acid, and its 
dfrivalivca (Bruylasts and Geya 
f.kt), a., i, 1188. 

2-Xetbylethylamiiio-Al 
enyl, and its salts (t. Brj^un and 
Hitter), A , i, 142. 

XetbylethylbeiiMii*, ji-cUloro- (BuncI, 
A.,i. 549. 

Kotbylethy IbUpentametby lene - 
Iminei, and their salts (v. Bkaik, 
Leuke, and Helksn), A., i, 811. 

KetbyletbylglntaranUle add (Sikcd 
and Thorpx), T., 117. 

Xetbylitbylglntarip add, bromo- 
lactonic ester (SiNOB and ThobfsIi 
T., 118. 
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jSjS-Mitliylftliylflattrie Midi, aa*-di- 
broino-, aad M'^dibydroxy*, and their 
derivatirei (Sinoh and Thorpb), T., 
117. 

XithylcthylglyoxiUnei, and their salts 
(IViNPAUB and Lahoenssck), A., i, 
147. 

{Loc- 

qoiN and WOUSBXG), A., i, 433. 
S.Xathyha’athTlhexmo aeid, and its 
amide and chloride (Tikpekrau), A., 
i, 3«7. 

lletliyietbjrlhot«n(STAUD rx 0 EB, Sc uxE t- 
dkr, Scbotz, and Sthono), A., i, 
469. 

ICethyl ethyl ketone, aecoini)oaition or 
(HuRDhnd Kocour), A., i, 1060. 
coudeuiation products of (Ekelev 
and Howe). A., i, 997. 
Mjnioxamazoue and its sotlium deriv- 
ative (WiLBOX and Pickering)/ T., 
395. 

Methyl ethyl ketone- xyloeei. See 

Xylose scc.*b«tylideiie ethers. 

l-Methyl-S-ethylpheayl-B amine, rornivl 
derivative (Maihi.e), A., i, 468. 

CIS- and imw-S-Methyl'S-ethylri/tVo- 
propanO'liS-dioAiboxylie acids, and 
their derivativea (Sikgh and Thorpe), 


T., 121. . 

S-MethyM-ethylpyraiole, and its picrate 
(JIajima and Kotake), A., i, 151. 

2-Ketbyl*4-ethyl<iiiinoline (Knoll & 
Co ), A., i, 947.’ 

fi-MethyU-othyl-ldJiA-trUiole. 3-hydr- 
oxy., and its silver salt and hydro- 
chloride (TAlRALBandSMiK.vov), A., 


i. 908. . . 

iV-Methylethylnrethane, A-chlon>- 
(Traubk and Oockb), A., i, 189. 
y-Vethyl-B'ethylralerio acid} and it.s 
amide and chloijde (Tiffen^au), A., 
i, 387. 

Methylforaian, amino-, and ils deriv- 
atives (PoN/.io and Rcggeri), A., i, 


a-Kethylglucoaide rftchlorohydrin and 
its sulphate and melaUic salts (Hel- 
FKRicH, Lowa, Nipfk, Slid Rikdrl), 
A., i, 655. 

a- and d-MethylflneMidei, barium 
phosphate and sulphates of (Hkl- 
KRBirH. LhWA, Nippe, and Rieoel), 
A., i, 898. 

l-Kethylglyoxaline, 4- and 5-ehloro-, 
quaternary salts of (SaBASIS), A., i, 
711. 

4.M»tli7lglyoxaliae, bromo-derivativcs 
(Pyman and TiMMia), T., 494. 

4.][ethylgly9xaline-5-<arl>oxylie acid, 
2.bromo., and its ethyl ester (Pyman 
and Tinuia), T., 498. 


l-lfetiiylg'lyoxaloiie'd.msthylearbaiDic 

aeid, 5- hydroxy., lactone (Biltz and 
Lemberg), A., i, 960. 

Methylglyoxime, stereoisomerism of 
(uorabialski), a,, i, 754. 
Hethylglyoxiiae, amino-, diacetyl deriv- 
ative (Ponzio and RcoGERi),A.,i, 854, 
Methylpanidine sulphate (Ph|lup 8 
and Clarke), A., i, 903. 
8-Methylguaniae, and itssallsfTHAiJBi). 
A., i, 1136. 

Methflheptenols, tertiary (Grignard 
and Escourrou), A,, i, 739, 740. 
7-Methyl'Ay-liepten-f-one, and its deriv- 
atives (Ekelky and Howe), A., i, 997. 
a-Uethylheptylmalonic acid, etliyl ester 
(Levene and Taylor), A., i, SI. 
l-Methyl(r)/cfoliexan-3i4-dioI, ami its 
il ip hen ylure thane (Godchot and 
BEooa), A., i, 101. 

JCethylcyc^ohexane, /rrfluoro-, and its 
derivatives (S warts), A., i, 314. 

1 Methylc?/c/«hexane, 2-iodo- (Skita, 
Hauber, and Schonfeiuek), A., i, 
461. 

cis- and /rGH5-l-Methylc)/c/&hexane-4:5- 
diols (Xawetkin and Bkossov), A., 
i, 1082. 

MethylcJ/f/olieiati- l-ol, 2:2:6-6-reirffi- 
hydroxy-, and its peata-acetate and 
derivatives (Mannich and Brose), 
A., i. 565. 

Xethyl'^elobexanols, isomerism of 
(Mascarelli), a., i, 101 ; (Skita), 
A., i, 460. 

1-MethyR^e^hexan-S- and -d-ols, and 
their jdienyl urethanes (Skita, 

Hadber, and Scho.nfeldkr), A., i, 
461, 

Methy kyr/ohexanoM - carhoxylanUide B 
(Passkuixi), a., i, 1014. 
d-Methylcv/c^ohexanoM-earboxylonitrile 
(Bassekini), a., i, 1014. 
Metbykyrkhexan-l-one, 2- mono-, and 
2:2;6:6-^«IrG.hydroxy-, and their 
derivatives (Mannich and Brose), 
A., i, 566. 

Methylcyt/r'hexene, tnikoro-, and its 
derivatives (SwaRTs), A., i, 314. 

1 ' Methyl- i^<>y^‘^hexene, p re jiarafcion 

and derivatives of (Xametkin and 
Jabzey); a., i, 1081. 

4-Methyl- A^-ryc/oheiene, and its deriv- 
atives (I^AMETKiN and BrCssov), 
A., i. 1082- . 

Methyl'AVvc^kexene oxide, and Us 
derivative's (Godchot and B£dds), 
A.,i. 101. , . 

Methykt/rkhexylamincs, .slereochenns- 
trv of (!^kita), A., i, 671. 
and tlieir derivatives (Skit.a, Hayber, 
and ScHARENBEEG), A., i, 671. 
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alad its 

«altsandiiitn»o-detivativ 0 (v. Bbaun, 
Blkbsino, and Zobsl), A,, 1088. 

tfts- and (rana'l*Meth 7 l<;yefoba 2 yl(»urb’ 
inoli, and their benzoates (Skita^ 
Uavakr, and ScuOnfeldsr), A., i, 
461. 

eit- .and /ra7W-j»-M*thyl«/cZohaxyldi- 
methylaininaB. and their piciaies 
(SftlTA, HaUSBB, and SCHAKB^BfeHC»}, 
A., i, 672. 

l-MathTM-wobaxylenylcycfopropana, 

and Its deriratim (Kisurkh), A., i, 
385. 

CM* and {ra}M*j»-lEetbylc|/c7(>li«xylmethyl* 
aaiiiieB, and their pierates (Skita, 
Hauber, and Suhabenbeuu), A-, i, 
672. 

2*l[etliyl-t'n*liexylpyrrole(KARnER and 
SuiRKOv), A., i, 122. 
cis~ and ^m^^»-Methylcyc/ohexylthio- 
carMinidea (Skita, Habber, and 
ScBARENBERO), A., i, 671 
l']|athylliomo*l:3:3:4t«trahydxo^nlnol> 
in«, salts (v. Braun and Seemann), 
A., i, 147. 

4-Xethylhydaatoin* 3 o*;>-hydiaxy- 
phenylpropionio acid (Hahn, Kelley, 
and Schaeffer), A., i, 487. 
l-1let]iyl-l'a>hydroxyethyln/(^iohexaiie, 
and its derivatives (Meerwein and 
Schafer), A., i, 326. 
^‘Xeth^Uiydroxylai&ine, preparation of, 
and fta salts (Traube and SChvlz), 
A..i, 1068. 

/S'MatbylhydroxylamineiacdiiQlphonio 
acid, salts of (Traube and Schulz), 
A., i, 1069. 

l‘]lethyl-3-hydroxymethy1glyoxallne, 
4-ehlorO', and its picrate (Sakasin), 
A., i, 711. 

i*ll«thyl-2:8:64nhydroiym«thylr»/r/o- 
haxan'l-ol, and ita bisbenzyltdene 
ether (Mannich and Bruse), A., i, 
566. 

4 -Ketby 1- 2:8 :6:6*^/7-ahydroxymethyt- 
c^^ob«xan-l-ol, and its {Hriit a* acetate 
(MAENiCRknd Bros*), A., i, 566. 
Ketbylbydroxymethylnaphthalenea, and 
their pheuylorethanes (Zieglek and 
Tibmann), A., i, SO. 
d/rS'N-Hetbylhydroxytbebainiol methyl 
ether, and its salts (Spey, Selio, and 
Hbil), a., i, 128. 

6*ll«tbyl'^4ndBzyL^iroc^^opentaBe, 
O.nhro* (Fsakin and Plant), T., 
691. 

2*)Iatbylmdyl-3-3-*aunoaeTylie acid, 
ethyl ester (Sexa), A., i, 1125. 
fi-Me^yliiatin, 7*bromo*, and ita deriv* 
stives (Kehst and Oktodocsu), A., i, 
1227. 


T-Kstbyliaatin, and its phenylhydrazooe 
(PdBNBK and Hbumane), A., i, 963. 

7‘Kstbylisatib, 5*bromo*, and itsderiv. 
atives (Kessy and Ortooocbu), A., i, 
883. 

7-XetbyliBatoid, bromo- (Heller and 
Laui'h), A., i, 851. 

5* Hethyl-8.kstS’S:S'dibydrO’l:4*beU‘ 
tbiasins, 2:2;7->{r»cbIoro* (Zahx), A., 
i, 376. 

Methyl ketones, o-hydroxy-, preparation 
of (Louquin and Wocbbno), 
A., i, 802. 

pieparation of pinacones from, by 
action of Grignard reagents (Loc- 
guiN and WousaNO), A., i, 433. 

Kethylmalol (Sando), A., i, 991. 

Metbylmaltoaids, haiium aulphate of 
(Helferich, Lowa, Nippb, and 
Riroel), a., i, 898. 

Metbylmercorio hydroxide (Skeed and 
Maynard), A., i, 194. 

Hethylmetbanetriaostio acid, a-bromo*. 
diethyl hydrogen ester (Farmer), 
T., 8337. 

10-Methyl*5-methylens-6:l0'dihydrQ- 
aeridiae (Konio), A., i, 862. 

Metbylmsrpbimetblnei, isomeric 

(Gulland and Robin son)f T., 988. 

a- and /S-lletbylmaconio acids, S- 
hydroxy*. See 7-Oxalyl-aa- and -3^- 
dimethyl aery lie acids. 

2 Metbyl*/3-naphtba*.a*ebromen*4-ol, 
3-amino*, and its deriratives (.ScH. 
neideb and Bode), A., i, 7C0, 

8*Metbyl*i3-naphtbacbrooloae'a, com* 
])uuiid of ammonia and (Schneidf.r 
and Bode), A., I, 7.C0. 

11. Methyl- a-naphtbacridine, and its 
palts (v. Braun and AVoi.ff), A., i, 
U4, / 

2'Metbyl-anapbthafRranl-earboxylic 
acid, 4-nitro-, and its salts (Dry and 
Row), T., 3384. 

1-Methylnaphtbalene, eh loro- (Blanc), 
A., i, 549. 

2-iodo- (Mayer and Schnkcko), A., i, 
773. 

l-Mctbylnapbthalens-d-aldshydfi, and its 

derivatives (ZiEOLEP. and Tif.masn), 
A., i, 30. 

4*Metbyl-l:2-a-napbtbapyT0iie, and 

bromo-, chloro-, evauo-, aii3 iodo- 
dcrivativesfUeY antfDALAL), T., 3391. 

4-Metbyl-l;8-fl-Baphtbapyrone,3-hromo< 

6*ainino*and*6'nitro* (DsYaud Row), 
T., 3383. 

2*Metbyliiapbtbathiaiole methiodides 
(Smith), T., 2293. 

1 -Methyl- 2-iiapbtbole sold, and ita ethyl 
ester (Mayer and Schxecko), A*, ii 
773. 
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» 

T'KatM-v-Biplitliol (KRoupnima 
ftdd^BAvia), A., i, 843. 
S.Ktdl^«jSli^lUl^thoittole-4t9>qQla' 
ofti, and its diacoUta (Feiem aud 
Ochwat), a., i, 842. 
X«tbylAitroantlirone (Barxett and 
Cook), T., 2640. 

3.X«tll7l*F':4'-diiiitrodip!lien7lamine 
(L(NKK), a., 1, 554. 

S*lletliyl*y;4':6' •Maitrodipbenylamine 
(LiNKt), A., », 554. 

Y'Mttbylnoiua* (Levene and Tatlok), 
A., i, 81. 

B JCetHybiainoia aoid, and ethyl ester 
(LavBSE and Taylor), A., i» 81. 
7 ' 1 C«tIijlnonTl ateohol and 

Tatlor), A.,i, 81. 

yKathylnnnyl iodide (Levene and 
TayLOb), a., i, 81. 

Ketbylnopiaol (Lipp). A., i, 1215. 
Hethylnoropianic acid, nitro-, salts ahd 
eaten of (WBOwcHEiDERaod MOllek), 
A.i, 1204. 

9 -lIetliylMtahydroearbazole {v, Braun 
and Hitter), A.; 1, 142. 
7-14*thylo«tatt-5-ol, and its allophanate 
{Vavon tad Ivanov), A., i, 998. 
2 -lIethyl'S-n*octyliadole (Kueoda), A., 
it 808. 

Xetbyl'Oranfa, isoelectric point of 
(Thiel and Dasslkr), A., i. 937- 
indicator for use instead of (Moik), 
A., ii, 779. . . 

iff-Hethylomithina, and its salts 
(Thomas, Kapfhammer, and Flas- 
CHEKTRAOEd), A., i, 51. 

3 . and Y-lCethylpentanes, &- and 7 - 
bromo* (Favobski and Sakaua), A,, 
i, 431. 

Methylcyc^op«dtan-l-ol, rahydroxj - , 

and its acetate and bisraethyltne j-tlier 
(UANNtCH and fe08K)yA., i, 567. 
Eethylcj/cf opantan- I'One , 2 :2 ; 5:5 -/W ra - 
, hydroxy-, and iU derivatives (Man- 
jiicHand Bbose}, A., i, 567. 

31Itthyl-AE-p«nt«ne(vAN Ri-^hei.hem), 
A., i, 526. 

S-Xethyl-Aa-pantene-a'CarboEylic acid, 
derivatives of (v. Auwerk, Meihsnee, 
Sktdel, and Wissebach), A,, i, 749. 
Hethyl pantQsei, optical rotation of 
(Maltby), T., 1404. 
i>-A'Xet)iyl-p-pb«netylearbamide 
(Boehrinoer & 3i)H ve) , A . , i, 
948. 

1 and AXttbylpbeai&o^bolinei, and 

their salts and derivatives (v. Bbaun 
and 3 ebmakk}, A., i, 146. 
S-XethylpbenotbioEin, 3 -nitro* (Kjiish- 
>fA), T., 2786. 

«*Xei^yl.»^phtttylbiiiret (Bilt 2 .wd 
Jeltsch), a., i, 1075, 


sobjectb. 


JF-Xetbyl-o-phenyioaediamine, pre- 
paration of (UsHEitwooD and 

Whitelet), T., 1084. 
2(3)'Xetbyl-;?»phenylenediar8mic acid, 

and its salts (Lieb and Wintkr- 
steineb), a., i, 409. 
y-Xethylphenyl-Ti-propyl alcohol, 0- 
hydroxy- (v. Braun and Zobel), A., 
i, 1209. 

a-Xetbylpbtbalide, 5 -hroino-, and 5- 
L-bloro- (Teppema), A., i, 258. 
Metbylphtbalimide (Pas.serini), A.,i, 
761. 

Xetbylpbthalimide, bromo-, reaction of, 
with alcohols (Hopkins), A,, i, 340. 
l-Xethyl-2 piperidone, 3-ainino-,and its 
salts (Thomas, Kapfiiammee, and 
Flaschentrager), A., i, 61. 
3-Methylq/cZ(7propan0-l:2 dicarboxylio- 
3*acetic acid (Farmer), T., 3337. 
i rfl7w-3- Hetby Icyc/opropane 1:2 -dicarb- 
oxylic acid, and 1 :‘2-tyibroino- (Goss, 
Ingold, and Thorpe), T., 3353, 
3-Methylctrd:yropane-l:2-dicapboxyUc 
acid, 2;3-dibronio-, and its ethyl ester, 
and 3-hydroxy', lactonic acid (GoSs, 
In(.old> and Thorpe), T., 357. 

3- Xetbyl- A*-cyc7opropene ■ 1 !3-dioarb- 
oxylio acid, and its ethyl and methyl 
estt-rs (Goss, Ingold, and Thorpe), 
T., 348. 

methyl ester, sodium s.alt, and l- 
brorno- (Goss, Ingold, and Thorpe), 
T.,’ 33.56. 

.V-tfetbylproplonylt^opapaveTine 
(ScHi^EiOER and Nitze), A., i, 702. 
0-Methyl- 8-is«propylaaipic acids, oS* 

f//bv<lnixv-, rCioltitioL of (Henry and 
Paget), T.. 1878. 

MethylfiOpropylbarbitnrie acid (Preis- 
werk), A,, i, 299. 

Methyli.wpropylbenzene, jt;-ch!oro- 
(Blanc), A., i, 549. 

2- lIethyl-5-wopropylbenzoic acid, 4- 

ohloro' (Wbeelep. and Giles), A., i, 
28 . 

Metbylpropylcarbinol, a-naphthyl- 

methane of'fRuRONo), A., i, 423. 

3- Kethyl-r-propylbexane i37-diol (Ltic-^ 
gUiN and Wouseng), A., i, 433. 

5-Methyl-a-propylhexoic acid, and its 
amide and chloride (Sommaire), A., 
i, 3S8.* 

Metbyli'sopropylidene xylose (Sv.vn- 
beeg), a,, i, 1178. 

2- Methyl -3- n- and •wo-propyUndoles 
(Kur.oiu), A., i, 603. ^ 

Methyl propyl ketone, /MUtrophenyl- 
hydrazone of (Kurono), A., i, 
423. 

Methyl i'acpropyl ketone seimoxamacone 
(Wilson and PirKEiUNO), T., 395, 
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i^'Kfttliyl'&'UopropylaftphthaltM, nitro* 
(E;^zioka wd Stou), A., i, 119, 

2'][^jl'3^^ropylplMiqr^t]une) 
amino-ott*c?t'4-hydroxy-, aod its 
hydrocbIonde(niNfiB«Ro)» A., i, 556. 

a>2>Kel3tyl-3-i9QpTop7lidwiiiyl«thaii6, 3' 
chloro-a-hydmy-«-4-hydroxy- {Hins- 
BERo), A., i, 923. 

I'lCethyl'S-propylqniaoUnium picrate 
(Mki8EN.hbimsr andSouuTZE), A,, i, 
840. 

I-Xethyl'9-propyM:2:3:4>tetrab7dro< 
qoinoUiie methlodide (MkiseN' 
HiiMERand ScuuTZE), A., i, 640. 

-^.Methyl- apropylvaleramide (Som- 
uairk), a., 1 , 388. 

2‘lCBthylpariiie, O-hydroxy-, and its 
salts ilRAUBB), A., i, 1137. 

Ket^ylporporogtllin (Hbrzig), A., i, 
806. 

S(or &-)]fetbylp 7 raioI«, 4<iodo-» and it^ 
salts (Morgan and Ackbbman)» T., 
1315. 

3'(or 6 -)KethylpyTaxole«arbox 7 Uc acid, 
4>iodo‘, and ite silver salt (Morgan 
* and Acebrman), T., 1316. 

S-Xetbylpyridine, 6 -ainiuo- (Ciikmischb 
Fabmk acf Actien vorm. 
SCHERINO), A.> i, 148. 

6-ainino‘, 6'«hloro*, and uitroaminO', 
and their salts and derivatives 
(Zeide), a., i, 600. 

Kethylpyridiniam chlorate (Izmailski), 
A.,ii, 523. 

1 -Methyl -2-pyridoM, 4-chloro-3-cyaDo-, 
and 3-cyano-, and its derivatives 
(Spath and Koller), A., i, 595. 

1- Xeth 7 l- 2 ‘pyridone- 6 -carhOEyUo acid 
(SpATHand Kollir), A., i, 595. 

A^-llethyl-2-pyTidyl- 2'- pyrrole. See a- 
Xiiiotyrin. 

S-Hethylpyrimidina, 4;5-t/caTnino-2:6- 
rfihyuroiy-, derivatives of (Tbaubr), 
A., i, 1135. 

Methylpyrinuduiea, aminohydrorv* 
derivatives and their salts (Tkauhe), 
A.»i, 1137. 

Xeihylisnpyroaneic acid, and its 
« benzoyl derivative (SlifON and Gtjil- 
laumin), a., i, 240. 

3- Xethyl-a-pyroiie>d*earhozylie acid, 

and its ethyl ester (HioaiNBOTRAM 
and Lapwokth), T., 1332. . 

4- Kethyl-a-p7TO&e-6-carbozylic acid, 

and its ethyl ester (Hiooinbotham 
and Lapwokth), T., 1328. 

2- Xet]iylp7rrole-S-earUzylio acid, 6- 
nitro-i-hydroxy-, and its ethyl eater 
(SuBTEP. and Maag), A., i, 243, 

ni'l,]dethylpyrrolidtne*2:3-dieaTh* 
oxylie add, ethyl ^ter, and its salts 
(y. BBAUNand Sbkmakn), A., i, 1117. 


SUB/SCTS. 


fl'luiiylpyrryl-a-pheiiyl-AA^UeEe 

(Tbonoy), a., i, 602. 

S-MethjlqtiiiuUBe 
hydro-lwse of (Adam), A., i, 1129. 

2-]lethylqalnoliM, M-tribromO', and u 
frichloro- (Hammick), T., 29W. 

2KethyIqiiliiolin«-p'iiltropheaylhydi- 
azone, and its hydrochloride (Adah) 
A., i, 1129. 

Methyl-red, absorption carve of (Thu] 
and Dasbler), A., i, 1109. 
isoelectric point of (Thisl ant 
Dar.<sler), a., i, 937. 

Methyltartronio acid, atnino- {Man»m 
and Bauroth), A., i, 22. 

Methylterpenei^phiiiitim hydroxide 
and its derivatives (BOonikov anc 
ScHiLOv), A., i, 119. 

rfM-A’-Methyltetrahydro-(|*- and 
oodeinei, and their derivatives (Speyeh 
and Kkauss), A., i, 1116. 

MethyltetrahydromoTphimethine hydro 
chloride (Wieland and Koralek) 
A., i, 1222. 

a!:-Methyltetrahydroiiaphthaleiie, l. 

amino-, derivatives of (v. BRArXj 
Gruber, and Kihschdaum), A., i 
108. 

ar-Methyltetrahydronaphthalene, 1- 
and 2-L-hloro- and 1-cyano- (v. Braun, 
Gruker, and Kirscdbaum), A., i 
108. 

5- MethyM:2;3:4-teteabydroikaphth- 
alene, d-smino-, and their derivatives 
(Mayer and Schnbcko), A., i, 773. 

5‘Methyl-l:2:3:4-tetrahydroqaiiioliiie, 
and its salts and nitroso-derivative 
(v. Braun and KCiilein), A., i, 837. 

MethyUetrahydroqnmolines, and their 
salts and -derivatives (v. Braun, 
Ghelin, and Schultueiss), A., i, 
835. 

Methyl tetroiiamide (Clare), A., i, 
16 . 

Methyl tetronolaetone (Clark), A., f, 
16. 

8- and 4‘Xethyltetrophsu (v. Braun 
and SruoKENsCHHIDT), A., i, 948. 

Methylthebaiaol methiodide (Gclund 
and Robinson), T., 1009, 

B-Methylthianthren, 3-atnino-, and 3- 
nitro-, and their derivatives (Krish- 
na), T., 2787. 

2-Methylthiaiole methiodide (Suith), 
T., 2290. 

6- Methylthio-chromanoI and -ehnia- 
aueae, and their derivatives (Abi^pt, 
Fi.emhino, Scholz, and Lowkn 
sohn), a., i, 827. 

B-Methylthioehromanone semtcarbazaue 

(Krollpfeiffsr and Schultzs}, A-< 
i, 1114. 
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]|«tivl*i9'tUoe]ruu>luraiin (EGatbr), 

Am if 1082. 

S'XetliFltliloflavuoluiil (Arndt, Flkm- 
m!No, Soholz, and I^Owensohn}, A,, 
i, 827. _ 

e-KathylthioflaTtnol’T^-dimeUiylamiM- 
anil (Arndt, Flemming, Schou, 
and LSwensohn), A., i, 827. 

6'Xeth7ltliiaflaTaitoAe (Arndt, Flem- 
ming, ScHOLZ, and Wwenrohn), A,, 
i, 826. 

S'SetbyltliloUntliraqaliione-l-batyl - 
inlpboaa (Uoftman and Reid), A., i, 
934. 

S-Hatliylthiol-l:4-uplithaqnin9ne, 2- 
amino- (Fries ana Ochwat), A., i, 
842. 

M»tbylthiolt>apropylthiolanthr a* 
quincwu (Hoftman and Reid), A., 
i, 938. 

B-iV-Xothyl’p-tolyloarbaioide (Boeii- 
rinobr & SdHNE), A., i, 949. 

i^-llatliyl-2:4;6*triaiethylpiperidiii« (a', 
Adwers), a., li, 706. 

(t-XethylTslaiio a8id, a amino-, and its 
coppuaait (Kukono), A., i, 308. 

S-SatAyltant^a, salts (Biltz and 
Schmidt), A., i, 490. 

811«thylxuitbiiiS'8-a«etie .aeid, and 
its mstbyl ester (Traube), A., i, 
1136. 

3 XethylxantMne-S-oarbozyUc acid, 
salts of (Traube^, A.,i, 1136. 

S-Xetbylzanthine-^proplonie aeid, and 
its deiiHtiTOs (Traube), A., i, 1136. 

Xieellae, composition of (Wintqren), 
A., ii, 78. 

Kieblsr’s hydroL . See Di-;>-di[nethyl- 
aminobenshydrol. 

Kicrobes {mtero-orpaHtms), action of 
thorinm-JT on (Avkiwenq, Jal* 
0U8TBE, and Haurin), A., i, 262. 
action of, on ammonium molybdate 

. (Levine and Jahr), A., i, 1267. 
oiidstion of sniphnr in the soil by 
(Waksman), a., i, 1042. 
oxidation of zinc sulphide by (Rr- 
DOLTS and Helbronnek), A,, i, 
423. 

Xieromblimation, new process of 
(Kempt), A,, ii, 216. 

Xigranine (Kremann and Janetzky), 
a’,, i,‘949. 

ICilk, ci^oacony of (Bailey), A., ii, fS9. 
secretion of (Brody, Ragsdale, and 
Turner), A., i, 610i 
coagulation of, by acid (Anderson), 
A., i, 1155, 

by heat (Leighton and Mudgb), 
A., i, 879. 
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Gabbe), a., i, 404. 


metals on enzymes of 
(Weichincer), a., i, 1155. 
serum proteina of (Grimmer, Kwi- 
enaoker, and Bbrq), a,, i, 730. 
cow B, effect of beat on coagulation of 
(Palmer), A., i, 631. 
sterol content of (Fox and Gard- 
ner), a., i, 510. 
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Buo), A., i, 416, 

detection of phosphoric acid and water 
m(KLlNGandLA8SiEUK),A.,ii,605. 
detection of water in (Castellani) 
A., ii, 612. 
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(Gbossfeld), a., ii, 98. 
estimation of fat in (Zega and Zega) 
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estimation of hypochlorites and chloro- 
amines in (Rupp), A., ii, 177. 
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(Einbeck and Jablonski), A., i 
1099. 


Mine gases, estimation of methane in.* 
(Whitaker), A., ii, 586. * 

Minerals,. Japanese, containing rare ele- 
ments (Uvemuea), a., ii, 692. 
use of the oxy-acetylene blowpipe in 
analysis of (de Granont). A., U 
429. 

Mineral sulphates, from Huelva, Spain 
(Collins), A., ii, 776. 
water. See under Water. 

Mirgeline chloroaurate (Enoeland and 
Biehler), a,, i, 72. 

Molecular association (Cardoso and 
Baitista), a., ii, 126. 
in liquids (Karpen), A,, ii, 11. 
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saturation (Maass, Boomer, and 
Morrison), A., i, 769. 
conductivity of strong electrolytes 
(Lorenz and LandE), A., ii, 284 ; 
(Drucker), a., ii, 724. 
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ton and Barnes), T., 2570. 
state of pore liquids (Kolosovsxi), 
A,, ii, 378 ; (Pavlov), A., ii, 378^ 
380. 

surface energy, temperature coefficient 
of (Sohenck and Kintzinger), A., 
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symmetry and (Shearer), A., ii, 
223 ; (Barker), A., ii, 388, 618 ; 
(Evans ; Shearer and Ast- 
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models for demonstrating (Mohr), 
A., ii, 716. 

volume. See Volume, molecular, 
weights. See Weights, molecular. 
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estimation of, in opium (Mancini), 
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and di‘ and in-bromo-, and di- and 
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binary eutectic mixtures of iodoform, 
iodine, and (Yasiliev), A., i, 455. 
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ii.l224 


INDEX OF SUBJEOTB. 


irapktluJ«n«‘l^*(8)’aio<l:8-(2ihjdroi7- 
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sulphides (Lesser and Gad), A, i, 
563. 

4-chloro-,di8«lplndeand thiocarbonate 
of (Gibson and Smiles), T., 2392. 
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and derivatives of (v. Hraum, Bi.es.s- 
ING, and Zobel), A., i, 1088. 
o- and ^-Vapbthylmctbyldimethyl- 
aj&iliea, and their salts (v. Braun and 
Moldaenee), a., i, 1194. 
a- and 3‘Kapbt^lmetbylmetbyl- 
aminiet, and their salt^iv. Bhabn and 
Moldaenxr), a., i, 1195. 
3'Hapbthylmetbyl jB-naphthyUdene- 
UBiae (Rurz and Becheker), a., i, 
1202. 

a-X ipbtbjUnetbyl-^-napbUiylmetbyl- 
metbylunine, and ita salts (v. Braun 
and Moldaenkb), A., i, 1195. 
o-Xapbtbyl- A'-metbylnitroamiiie , (Bam- 
BMOKR and SCHLEIN), a., 1, 29. 
4-3'Hnpbtbyl-2-iiiethyltbiiuEole, and its 
salts and raethiodide (Smith}, T., 
2293. 

a- and 3-Hapbtbylmetbyltrlinethyl- 
maaauMiliini bromides (v. Bravn and 
Moldasneb), a., i, 1195. 
iodides (T. Braun, Br.RssiNo, and 
Zobkl), a., i, 1088. 

a iraphtbyl'3-naphthylketoxune (Beck- 
mann, Lixscbb, and Courens), A., i, 
23C, 

a-Kapbtbylnitioamiiie, and its salts 
(BAMBsaoiRand Schlein), A., i, 23 
2-3>Xapbtbylttepi<mie aei4, ethyl ester, 
and its derivatives (Mavkr and 
ScHNECKO), A., i, 773. 
8-a-XapbtbylUtr^ydro- 1 :8t2. exaione 
(Pierce and Adamh), A., i, 484. 
a- and 3-Xijpbtbyltbioearbiiiiidea 
(Daisb, Brewster, and Oundek), 
1., i. 324. 

A-Ha^^yltbiolprof Ionic aeida 
(KROiLPEEirFER and SuHUI.tzb), A., 
i, 1114. 

Xare^M, ultra-violet absorption spec- 
tttun of (Steiner), A., ii, 460. 
VifMiia by inhaled anttatbetics (Meter 
and Horn), A., 1, 032. 


Karootlei, edbot of, on the ■trel1iii|i| of 
cell colloids (KoOhhanr), Am ii 616. 

Karcotine, nltta-violet absorption 
spectrum of (Steiner), A., U, 107. 
induence of papaverine on the optical 
activity of (Annett), T., 876. 
estimation of, in opium (Annett and 
Bose), A., ii, 269. 

Keetandra cofo, constituents of the bark 
of(Ssa), A.,i, 886. 

Reem oil, odorous and bitter con- 
stituents of (Watson, Chattebjrk, 
and Mukerjer), A., i, 1168. 

Keoarsphenamine. 8 m Neosalvarsan. 

Keodymiam, arc spectrum of (KtRss), 
A., ii, 354. 

Neon, formation of, from hydrogen in 
Geissler tubes (Plum), A., \\, 20 ; 
(Piuxn and Bogoio-Lera), A., ii 
. 69. 

lecture experiment for obtaining, from 
air (V. Antroroff), A., ii, 861. 
gpectnim of (LANnfc), A., ii, 709. 
series siwctrum of (Wentzkl), A., ii, 
362. 

excitation and ionisation potentials of 
(Hertz), A., ii^81. 
specific heats and heat of vaporisation 
of (Mathias, Oboumelin, and 
ONNF.S), A., ii, 290. 
rectilinear diameter of (Mathias, 
C ROHM bun, and Onnbs), A., ii 
70. • ■ 

purification of, and ita critical temper- 
ature (Cromuelin), A-, ii, 634. 

Keotalvanan(MACALUuv), A., i, 70. 
detection of (Scheringa), A., it, 

* 272. 

estimation of.(KEUY), A., ii, 612, 

Hcpheldncter (Kleenmann), A., ii, 
129. 

Vcphclomctry .of colloidal solutions 
ILeonickv), a., ii, 137. 

Xephritit, constimetits of blood-serum 
jn (Denis and Horson), A., i, 514. 
anions and kations in blo<^ plasma in 
(Makhack), a., i, 782. 
ammonia in blood in (Russpxl), A., i, 
614. 

.ViTcocj/i^is lurlkeana, pigments of 
(Howard), A., i, 1047. 

Hcrnat'i theorem (db Dosder)-A,, ii, 
218. 

Kerolidol constitutiou of 

(Ruzicka), A.,i, 691. 

d/-X«rolldol, svutLesia of (Ruztcka). 
A., i, 691. 

Hervooa lyitem, phosphorus mittsbolliim 
of (Hbcber and WinterstkIS), A., i, 
978 ; (Hbckbb), A., i. 1039. 

XeMuahoftita, preparation of, and 
solubility (Mitcbell), T., 1897. 
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(COBNWALL and MtEw), 

Ifitfkili fiiet^Hc and terrwtrial, atomic 
weighte of {Baxter and Hilton), 
A., ii, 826. 

anodic bchEyloUr of (Sboboi and 
Oatpok), a., ii, 218. 
floily-diTided, heat of adsorption of 
bydto^n by (Poresti), A., ii, 747. 
permeability of, to hydroeen (Loii- 
BABDj, A., ii. 570. 

colloidal, preii^tion of sols of, in 
banaene ana in tolaene (Hatschrk 
and Thorne], A, ii, 390. 
catalytic, preparation and properties 
of (BeoOhxt), a., ii, 18, 83; 
(Thomas), A., ii, 64. 
catalysis of the adsorption of gases by 
(Gauger and Taylob), A., ii, 398. 
catalytic hydroge nation with (Biio* 
ceet), a., i, 102 ; (Bbocbet Rnd 
Cobhubert), a., i, 105; (Bos- 
well), A, ii, 231 ; (Lush), A., ii, 
477. 

effect of aluraint and other oxides on 
the catalytic activity of (Akm- 
sTRONo and &piTCB), A, ii, 551. 

Viekel alloys witir antimony and sul- 
phar (Guertlek and'ScHACx), A., ii, 
424, 

Fiokel salt!, density of (Bii/rz and 
Bibk), a., ii, 768. 

catalytic hydrogeoatioD with (v. 
Braun and Habn), A., i, 102 ; 
(v. Braun), A., i, 103 ; (v. Braun, 
PetzDld, andSEEMANN), A, i, 136 ; 
(V. Braun and Ritter), A., i, Hi ; 
(v. Braun, Blessing, and Zobel), 
A., i, 1087 ; (v. Braun and Ko- 
CHENDdBFER), A.,!, 1197. 

Hiokel chloride, auhydron^, specihc 
grayityof (Baxter and Hilton), 
A., ii, 828. 

solnbili^ of, in water containing 
hydrochloric acid (Foote), A., ii, 
326. 

equilibrium of ammonium cliloride, 
water, and (Kivett and Clen- 
niNNXN), T., 1634. 
eUorite (Levj), A., ii, 421. 
triple nitrites (Cuttica and Caroiibi), 
A, U, 76. 

oxide, crystal stracture of (Davey 
and Hoffman), A., U, 27. 
higher oxide (Howell), T., 669, 
1772. 

<tQlpbate, precipitation of solutions of, 
with cadmium or zinc (Kkemann, 
Anoxlrerorr, Baralarx, Roh- 
EICH, and StOoER). A, ii, 888. 
rolpbtde (Qluuu and MtJHLBNUYCK), 
A., ii, 423 ; (Kphraim), A, ii, 768. 


iokel sulphide, oxidation of (Bunn 

and EromU'., 1242.. 


Hiokel organio’ainpoimdi ■- 

acetylide (Durand), A., i li7o 

(Job aAd Samuel), 

potassium 

i 833 and Ripan), A., 

estimation, and lepar- 


detection of (Veknon), A., ii, 342 . 
estimation of (LOffelbein and Sch- 
warz), A., ii, 435. 
estimation of, grari metrically (Spacu) 
A,, iij 585, ” 

estimation of, volume trically (Sfacu 
. and Ripan), A , ii, 585. 
estimation of, in iron (Edkr and 
Edeb), a., ii, 92. 

separation of. from zinc (Artmank 
and Hartmann), A., ii, 89, 
Ficotinamide, 5-chloro-l:.3-rffhydroxy- 
iScHP.osTEii and Seidler), A li 


Nicotine, estimation of, in tobacco and 
its extracts (Shedd), A., ii, 798. 

Nicotine, amino-, and hydroxy*, and 
their salts (Tschitschibabin and 
Buchholz), a, i, 594. 

Nioo’tinonitrile, S-chloro- l:3-dihydroiy-, 
and its dLsodinm salt (Schroetee 
and Seidlkr), A., i, 1124. 

B-Nictftyrm, and its salts (Tschitschi- 
babin and Btiinkin), A., i, 955. 

Niton {radium emanation), quantitative 
measurement of (Lepape), A, ii 
529, 


decomposition of trypsin by (Hussey 
and Thomson), A., i, 871. 

Hitramine, use of, as an indicator (Kolt- 
hofk), a., ii, 888. 

Nitrates. See under Nitrogen . 

Nitration, studies in (Arnall), T., 
3111, 

Nitratopentamminecobalti-salti. See 
under Cobalt. 

Nitric oiidft See Nitrogen rfinxide. 

Nitric acid. See under Nitrogen. 

Nitrification (Bonazzi), A, i, 74. 
in soils (ScnoNRr.UNN ; Lohnis), A., 
i, 1 167. 

HitriloB, preparation of (v. Auwers, 
Jordan, Meissner, and Setdel), 
A., i, 662. 

catalytic reduction of (Rupe and 
Hodel), a, i, 1199. 
dynamics of the formation of (Ere- 
""mann, Auer, Osw.ald, and Zopf; 
K REM ANN and ROslkr), A, ii, 227. 
reduction of, with hydrogen and 
nickel (Rupe and Glesz), A.,i, 100. 
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HitrilM, ftotioa of organomagneatom 
compomi^ on (Baxbts), A., i,191 ; 
(BBUYLiirTs), A.-, i, 310, 1003 ; (db 
, BoosbrA), A.> i} 

action of mi^eaium phenyl bromide 
on (Bart), A., i, 226. 
condensation of thioamides with 
(Ishieawa), a., i, 926. 

I^ketottio, relation of, to cyclic com- 
pounds (Kohlee, Graustrin, and 
MERRILL), A., i, 5i. 

• uoH’itrilei. See Carbylamines. 

5itro*aloohohi, aliphatic (Wilkendorf 
and TbEnel), A., i, 288. 

Vitro-eompona^, heats of combustion 
and of formation of (Eubcov and 
SavERJAHOv), A., ii, 218. 
catalytic reduction of (Kohler and 
Drake), A., i, 666, 1118. 
phytocheraical reduction of (Neuberq 
and Rrinfuktb), A., i, 987. 
aromatic (Marooschks, Kristen, and 
ScHEiNOflT), A., ii, 785. 
estimation of nitn^en in (Mak> 
ooacHEs and Kristen), A., ii, 
4S1. 

Hitroliorffl deiiratiTea, electrical con- 
ductivity and reduction of (Hbndeb- 
SON, Hirbt, and Macbeth), T., 1130, 

Hitre^, atomic weight of (Moles and 
Clavera), A., ii, 149. 
spectra of, in low voltage arcs 
(DrrPENDACK), A., ii, 373, 802. 
band spectrum of (Huddleston), A,, 
ii, 2; (Kihschbaum), A., ii, 670. 
band spectrum and molecular structure 
of(NAGAOKA), A.,ii, 594. 
effect of an electric field on the baud 
spectnun of (Datta), A., ii, 446. 
ultra-violet spectra of (HorFiELD), 
A., ii, 351, 804. 

active, spectrum of (Eatleigh), A., 
u. 45. 

phoephorescence caused by (Lewis), 
A., ii, 361; (Jevons), A., ii, 
451 ; (Kreprlka), A., ii, 598- 
after-glow of (Pirani and Lax), 
A.,ii, 154. 

ionisation of, on collision with electrons 
(Ayres), A., ii, 111 ; (Smyth), A., 
ii, 602. 

ionisation jpotential of (Smyth), A., ii, 
455; (Uackav), A., ii, 821., 
atoms; donbly-Unked, stereochemistry 
ofiMiLLsandScBiNDLER), T., 312. 
tervalent, etareochemistry of (Meisen* 
HEIMER and SCB&TZB),|^., i, 838. 
valency of (Uspenski), A., ii, 484. 
pure, eqnmon of state for (Smith and 
Taylor), A., ii, 755. 
action of, on the turface of metals 
(TAMltAKH), A., ii, 624. 


atmospheric, fixity of, by 
the e;|mnidc process (terada), 
A., ii, 631 ; (Hamrurobr), A., 
ii, 756. 

use of oalciura carbonate in 
(Gainey), A., i, 881, 

Hitrogen eompoimda, photosynthesis of, 
from carbon dioxide and ammonia 
(Balt, Hsilbron, and Stern), T., 
185. 

Nitrogen tn'chloride, photoohemical 
decomposition of solutions of 
(Bowen), T,, 1203. 
monoxide (nitrous (mde), motion of 
electrons in (Skinksr and 
White), A., ii, 722. 
boiling point of (Bergstrom), A., 
ii, 56. 

pharmacological action of (Bart), 
A., i. 983. 

and di-oxides, specific heats of 
(Partington and Shilling), 
A., ii, 214. 

velocity of reaction of, on metals 
(SCHBdDBRaDdTAHMANK),A., ii, 
838. 

dioxide (nitric wide), motion of 
electrons iipp (Skinkbr and 
White), A., U, 722. 
absorption spectra of compounds of, 
with capper and ferrous aulphates 
(ScHLEsiNOEb and Salathe), 
A., ii, 673. 

oxidation of (BEtNERand Halet), 
A., ii, 485. 

formation of gaseous .ions in the 
dxidatiou of (Brewer and 
Daniels), A., ii, 721. 

'mixtures of hydrogen chloride and, 
at low tamperatures (Rodibusb 
and.VNTXMA), A., ii, 237. 
estimation of (Kochler and Mar- 
4USYRol)i a., ii, 178. 
per- or (etr-oxide, molecular state of, 
at low temperatures (Pascal), 
A., ii, 558. 

velocity of sound in (Selle), A., ii, 
297 ; (Gruneisex and Coens), 
741. 

oxidation of, by ozone (Wulf, 
Daniels, and Karris), A., h, 
23. 

compounds of camphor and (Pascal 
and Garxibb), A., i, 345. 
peatoxide, decomposition of (Bodi.n- 
8TEIN), A., ii, 303. 
decomposition of, in presence of 
ozoue (Daniels, Wulf, ana 
Karexr), A.,ii, 24. 
oxides, production of, by the electnc 
discharge (McKtoHnox), A., n» 
685. 
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mtrog^xidei^abaorption and aualysU 
of (Sanfoukchc), a., ii 84 

Nltrie aidd, imw, preparation of 
(E. rad R Uebain), a., ii, 125. 
Bolability of chromium trioxide in 
(Mumfokd and Gilbekt), T., 

■ctionof, on phenols (Iwata), A., i, 

detwtion of by ferrons sulphate 
(Faurholt) A., ii., 179. ^ 

estimation of, gravi metrically (Eupe 
and Brcherer), iu, ii, 577. 
and its salts, estimation of nitrogen 
m (WiBB and Taylor), A., ii, 

Kitratei, detection of (Nixon). A ii 
432. 

detection of, by Eodillon’s test 
{Hbllbr), a., ii, 696. 
detection of, in presence of organic 
matter (Sabalitscbka and 
^HjiioT), A., ii, 677. 
estimation of, in soils (Gihinqhaii 
and CaetrbWA-, ii, 677 . 
aliphatic, eslima^ of (HtrPF and 
ucrrcH), A., ii, 86. ‘ . 

Hitrout add, detection of (Zlatap* 
OFF), A., ii, 505. 

Nitrites, detection of, in water 
(Eodillon), A^ ii, 37, 178. 

NitroMn detection rad estimation 1 

detection of, rnicrochemicailr (Io.ne- 
wu ’and Hahbovesc’U), A., il, 

estbation of; by hydrogen peroxide 

(Hbubs), a., ii, 430. 

eatiraarion of, by the Jodlbaoer 
method (Bord as), A.,ii, 874. 
estimation of, ■ by persulphatea 
{}VoNo), A., ii, 481. 
estimation of, in leather and in gelatin 
(Gbrngross and Schaefer), A., ii 
658. ' 

estimation of, in nitrates, by Dev- 

arda’s method {K orh LEU, MAUyi KY- 

ROL, and dovLVET). A.,ii, 179. 
estiiDation of, in nitrates and nitric 
Mid (Wbbb and Taylor), A,, ii, 

84 , ^ 

estimation of, in aroumtie nitro- 
compounds {MARGOscHEsand Kris- 
TBx), A.,ii, 431, 653. 
estimation of, in plant •tissues (Gal- 

J^oher), a., ii, 834. 

•stimation of, in proteins (Wiuon), 

676 j (KosmscHEv), A,, ii, 

wtimation of. in water (Bsckkr and 
Abbott), A., ii, 784. 
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' Nitrogen deteetion and 

ammo-, estimation onn^’^''~., 

non.]>rotein, estimation of in bIn«H 

(CnmoL and Nikoutch)! A ! 

Nitro-groups, basic properties i 
(CHERDULIEt), A., i 452 
reduction of, by tissues (Watermaw 
Kalff], a., i, 415 

SCHITZ), A., i, 875, ' 

r-Nitroketones, reduction of (KifeiPR 
and Drake), A., i, lug. 

NUropentammlneeobaUisalts. 

Under Cobalt 

Ultropnusic acid, .odium salt, electro 

SitropraiiidBs, reaction of liydroiyl 
amne mtlr (G.aaL PaEa,4, A^ i,' 


Nitropyrroles (Akgeli), A i 135 
Nitroso-compounds, action ofhydroiTl 
°f/iMro.ya^mmonU 

on^ (Axgeli and Piekoki), A., i, 

NitrosyJ (i-tbromide, prepaiation of 
345 ^^^ Chatter JEE), a., i, 

chloride, preparation of (Pickard and 
Hex TER), T., 441, 

catalysis of formation of (Kissl A 

ii, 237. ’ 

photocliemical decomposition of 
{Ki.s-s), A., ii, 598. 
action of, on metallic oxides (Cut- 
TtCA, Tarchi, and Alinari) A 
11, 499. ■’ 

interaction of toluene and (Ltxn 
and Arklry), a., i, 451. 
NitroBylsuIphoric acid, absorption spec- 
of (ScHLEsiXGEKand Salathe), 

Nitrous acid. See under Nitrogen. 
Nonadecald^byde, T-hydroxy-, and its 
derira fives (Helfekich and Ko.stek) 
A., i. 1178. 

rfi<-;WoKonana (Mekkwkin, Kiel, Klos- 
GEN, and SuHoca), A., i, 222. 

3, ^onane. 

amino-, ana its derivatives (Merr- 
wbix, Kiel, Klosge.x, and Schoch), 

A., i, 224. 

trans^dkycUiil, 3, 3>NoBana-2:6-diol, 
and its salts (Meerwbik, Kiel, Klos- 
GE.x, and Schoch), A., i, 222. 
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8^ I*, 0>KottM9-8:6-4iolt 

uid its mIu and diphenylvrtthaca 
(UnawilK« Kiel, Kl6«geh, and 
Schocb), a., 221 
dtc;fdo*[lf $1 8]-Hoiii&e‘8:6'dl<ma, and 
its dsiivatiTea (Mbbswbin, Kiel, 
KbOaoiN, and Sghoch), A. , i, 

dM^>[l,Sf3]-]ironaiie-8^-dl(aa'l:8:fi;7- 

tatraaartMkzyUo aeid, and and 

i:7*di-bnmo’, methyl ester», and theif 
denvatires (Mkzkwein, Kiel, Klos- 
QKH, and SOHocH), A., i, 2SS. 
tricye7n-[l, 8^ Oi-Kanane-aiS-dions- 
li8i6:7*tatriCBrhaxyUc aoid, methyl 
(MuaWEii?, Kiel, Klusgbn, 
and ScaocB), A., i, 223. 

KeluDl-t-ol, and ite allophanate (VaVg^ 
and Ivanov), A., i, 998, 
die^tUh{\^ S, S]-)lonaii'9'Ol, and its 
aeetats (MsEEWEtN, Kiel, Klobobn, 
andScHOCH), A., i, 222. 
dicj(ejo-[l, 3, 3}-ir<ma&-3 oiia, and its 
derivatives (Meerwein, Kiel, Kidti- 
aBN» and Schocb), A. , i, 222. 
Faaaaienss, hydrogenation of (Vavon 
and Ivanov), A., i, 998. 

(licyelo-[\t 3, 3]-A*‘]foEe]ie, 2-anuno- 
OIbbbweik, Kiel, KLdsoEN, and 
Schoch), A., i, 224. 

Ae-Vanaatoa-eartezvlla acid, derivatives 
of (v. Abwkks, Meissner, Seydel, 
and WissSBAcu), A., i, 749. , 

3, 8]*A'-XonsiL'2-ol, and its 
acetate (Meerweix, Kiel, KidsoK^, 
and Schoch), A., i, 222, 
dieycto-tl, 3, 3>A'<Voi0ien-2-one, and its 
derivativee (Heehwein, Kiel, Kl5s* 
GEN, and Schoch), A., i, 224. 

Veaok aeid, «0'(fibydro.Yy>, and its 
dinitrate and monoacetyl derivative, 
and d‘ and ^-Uomeridee (Khohs), A., 
i, 178. 

d-V-Hoayl nitrite, rotatory and refractive 
disperrions and absorption epectmin 
of (Pickard and HuntehI, T., 

4S4. 


T^VaiyUmtaa-r^hS-one, and its semi- 
earo^ne (Jax^quin and WorsENO), 
A., i, S02. 

XofiAne, reactions dietingnishitig 
rinene from (Dcvont and Bri's), A., 

1, 934. 

lor-v-eta^iMr'T’eaihozylie aeid. See 
woKetopioic add. 

■atouiI^itiyUiilpAozMJ^'pheajl- 
wnaumi(Wtt)iKii^BcHENK, and 
Shtans), A., i, 847. 

VoreodeiainnpTmUdiitiiiia bromide 
(V. Braith and Lever), A., i, 7. 

VnftM m pTOtMUfO colloid (Qhtbikr, 
Sadu^ and Ke6kkr), A., ii, 8It. 


napbtulwia, and itt iiltli (v. Brawn 
Beahnsdobe, End KilwdfiaAHit) a 
i, 108, 

9ovocai£4. S4e PrOOEine. 

Kneleie tald, isdation of, from tiasnes 
(Jones and FolkoEE), A., i, 1982. 
pirej^tion of, from tbbeida bacilli 
(Johnson and Brown), A., i, 160. 
in lung tissue (SamuabtINo), A., i 

and volutin in yeast (GLAUBm), A 
i, 986. 

Haeleie aeidi(FBCLQRN), A., i, 68, 
Nuelein meUboHsm, See H^bolism. 
Hnoleiai, nature of (NakaoaWa), A., i, 

Nueleeproteina, fission of, by bacteria 
(Kooti and Oelskbr), A., i, 422. 
H^cleotideE from yeaat-nucleio acid 
(Jones and Pebkins), A,, i, 720, 
Kutritlon, potassium salts in (Miller! 
A., i, 414. 


Oats, America^ whits, bsmicellulose af 
(O’Dwyer), A., j, 1068. 

German, tannin from (Fbehdsnbero 
and VoLLBRECHT), A., i, 124. 

Oats, Wley, and wheat, effect of respir 
atioQ on tlie amount of protein in 
(MoOirihs and Taylor), a., i 
1184. 

Sm also Avtna ioiim anrioto. 

Obituary notices 
'Charles BaskerVille, T., 3421, 
Alexander C.mm Brown, T,, 8422. 
Frederick James Lloyd, T., 946. 
Georg Luege, T., 948. 

Charles Mann Luitmooie, T-, 3481. 
Edward Williams MorUy, T., 8435. 
Alexander Smith, 1\, 960. 

Jolcichi Takimine, T., 954. 

William Thomson, T., 3440. 

Leo AlexaudrovitEch Tschugsev, T., 
956. 

Frank Edwin W^ton, T., 958, 

Oeimm in essential oils (PeNFOLU), A., 
i, 693. 

alMMmnt, strncturs of (EvkUar), 
A., i, 788. 

Oetakydroaeridiimi, and their derivatirei 
(V. Braun. Peteold, and Schui,- 
THEWW), A.; L 887. 

rf-d^OetaBoU preparation and rotation of 
the aliphatic cthen of (KtNVOi sod 
McKiool), T., 14. 
preparation Rnd rotation of the di* 
carboxylic esters of (Hau), T., 
32. 


i 
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tcU l[y&itXRVnkiN^ S.IXL, 
KL6fM>M«, vai Sohocb), A,, i, 224. 

(Htaphwfldlithxliilieotttraae (Kip- 

PIKO), T., 2698. 

Oct^eMid from ooeMHUtoil (Walkbh), 
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Fhenozyproplonlo a«ld, and o-nitro., 
resolution of (Fourneau and Sanr. 
ULEsooX A,, ), 35. . 
Phonoxypropionle aoidf, i»- and n*nitro*, 
resolution of(FouENBAUBDd Bandul. 
Esco), A.,i, 572. 

o*y'Phenoxypropylbeniylandna (v. 

Braun, Zobel, and Blebsing), A., i, 
871. 

2'Phenoxypyridino, audits salts (Tschit. 

sohibabin), a., i, 698. 
ai'Fhenozy*o*tolylaoetio aeid, and iis 
sodium salt and dwivatives (v. Bhaix 
and Zobel), A., i, 1200. 

Phenyl acetate and benzoate, dibromo- 
amino*, acetyl and benzoyl deriy. 
atives (Raiford and Iddles), a,, 

■ h 326. 

allyl ether, w*amino-, and its hydro- 
chloride and derivatives, and w- 
nitro- (Wilson and Adams), A., [, 
329. 

amyl ether, 2;4:8*frinitro-3-8ii]iiio. 

(Davies and James), A., i, 552. 
j3-bronio€thyl ether, p*amino*, and ih 
hydrochloride, and p-nitro- (Wid 
SON ahd Adams), A., i, 329. 
7 -broinopropyl ethers, »i-Ditro-, ind 
i/i*ainiDo- {Wilson and AdausI, 
A.,i, 328. 

A/J'butcnyl ether' (v, Braun »nd' 
flCHIRMACBER), A., i, 286. 
3-chloroethyl ether, amino*, acetyl de- 
rivative (British Dyestuffs Cod 
poBATioN, Ltd., Perkin, and 
Climo), a., i, 453. 
derivatives, of silver (Krausi' and 
Wendt), A., i, 1160. 
ethers, and thaij derivatives (KCBS 
and SAFRi.sa}, A., i, 659. 
hydrogen sulphate, enzymatic hydro- 
lysis of {Nbureug and Kcaosoi, 
A.,i. 1148. 

mercaptan -digitonin (Windacs and 

Wbinhold), a., i, 590. 

Phenylacetamide, «*, o*, and p-hromo- 
a- nitro*, fl-cliloro*« uitro-, a-iodo-^ 
bromo-i and a*nitto- (van Pe-ski}, 
a., i, 214. , ^ , 

Phenylacetic acid, amyl and fl-pbenr- 

ethyl esters (LaboRATOIBE-Usisk), 

A..i. no. . , 

Phenylaaetio ammo*, ammobeu. 

zoyl and nitrobenzoyl deriv«li\«s, 
and their salts and derivAtw 
(Inukrsoll and Adams), A., i, 
o-amino-, action of benzaldehydes on 

{Neber- and Rocker), A., ii 
945. 
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Wid, o-unino-, lemliJcne 
derfwtive*, preparation of S-hydroxy- 
quinoUne deriyatives of (Klugl and 
Schmamkbaoh), a., i, 834. 
rbenylaoatoiiitrUe, jivamino*, salts of 
(V. Braun and Blessing). A., i 
1280. 

jS-PlienylaMtylaaliio-a’phanylpropionlc 
Mid (Mankich and Ganz), a,, i, 21. 
phenyUeBtylbeniyloyitalaa (Shii'le 
and Shxbwin), A., i, 673. 
6-Plieiiyl-rac#tyletliylinaIoiiic acid, 

methyl ester (Kqhlkr and Allen) 
A., i, 1006. ■ 

B.pheaylacatyMOill-ffthydrojyhexa- 

hydroearbaiola (Perkin and Plant) 
T., 694. 

S'FbenylaM^l- if^-iadoxyl^jtnmyc/o. 
pentana (Perkin and Plant). T 
694. 

$ PlKnylacetyl-a-aetliyliiidole (Sera) 
A., i. 1125. 

9>PhsoyIaeatyltatnhydro(arbaiole, 

and 6-nitro- (Perkin and Plant) 
T.. 693. 

Pbeaylaaetyltyroiiaa, rfmitro- (AuDEn- 
halmn and Stix}, A., i, 1030. 
PhcnylacryUmide. a-c3raDo-/9-2*hydr- 

oxy- (C urtis, Day, and Kimminb) T 
3139. 

Pheaylalaaitti, ethyl ester, hydrochIni> 
ide (McKenzie and Richardson) T 
90. 

Pheaylalaifine larUalWAsRR and Som- 
mer), A,d, 329 ; (Waser and Bsau- 
cuLi), A., i, 837 ; (Waseu), A*, i 
338. 

l-Phenyklanyl-d-aliuiine anhydride 
(AbERHALDSN), A., t, 717. 
iVms.Phenylallophaiiic acid, ethvl cater 
(Biitz and Jiltsch), A., 1, 1074. 
Phenylallyleyanamida (v.* Braun and 
ScHIRMACHER), A., 1, 287. 
FbesylallyldlbatanTlanunoniTini brom- 
ide and cbloroplatinate (v. Brain 
and Schirm.achkb), A., i, 2.S7. 
l-Pbeaylamiiw-tf-naphthol, ami its 
methyl ether (SoctfeTfe Anonvme 
UK MATifeRES COIORANTES, WaiIL, 
undLANTz), A., i, 918. 
Pheaylamino-|9-dinitn)phanyloxy - 
phinylpropionlo aaid, a-dinitro- (Au- 
derhalden and Stix), A., i, 1030. 
Phe]iyl*0*0'aininophBnylproplonic 
arid (Kirohser), A., i, 913. 
Phenylaaiiiioprepioaie uid, o-tri'nitro-. 
ethyl ester (Abdeehalden sud Stix), 
A.,i, lOSO. 

« Pheayl.6(3:8.rfiattiao 4:ldJ*thlodi- 
anlylh^tTbMnlde, and ila derivatires 
I'AYKr, and Nerz), A., i, 


\«^ftAup and 


Cook), T., 2638. and 

SET!' 

i;. 

PhBRylarsmic acid, p-amin#, and ih, 
IJYER, and Leonard), A i lafis ‘ 

*">« •'y'iro- 

Chloride (Chapman), T., 1152. ^ 

ijo^enyl.p-beazoqimionylsiilphoiide 

'{Hinsbero}, a., i. 1102. 
^-7>.Pbeiiylbenzoylaorylic acid, and its 

lOM ^ 

l-y>-Ptenylbeiizoyl.9oxaathronyI 

and Semc), A., i,. 


2Ph«nyl-5-benzoyloxymethyloxazollne, 

■ ^1°^ and Beasi)), a, 


d-;i-Phenylbenzoylpropiomc acid, 

Ijrorno-, and its m ethyl ester (Oddy) 
A., 1, 1099. 

2'PbenyIbeiiz 4 ;5'-isothiazoliiim brom- 
ide and chlutide, 5 nitro- (Fries and 
Brothdhn;, a., i, 842. 
2Pheiiyl-2:l:3>beii2triaiole, 6-cliIoro- 
.Vmtro-, A' oxide' M ich KLE and Mario 
Gua), a.., i, (ilO, 

0- Phenyljien* yiideneacetopher one. See 
Phenyl dijihcaylvinyl ketone, * 

3 Phenyl-d-beaiylidenai^ooxazolone, 
oxidation of (Beiti and Viansino), 
A., i, 1024. 

d- Phenyl- a beniylidenetetrazan-yJ-di- 

carboxylic acid, ethyl ester (BcscR, 
Muller, and Schwarz), A., i, S66. 
Phenylbenzylsnlphone-m carboxylic 
acid (Reindel and Sifgf.l), A., 

917. 
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Pheii7l)^’8’0Arl)et^zr'S:4-diB«th7l' 
pyrrylnitbasa iFiscHSR and 
Sobnbllxb), a., i, 944. 

FkAnpUilunt, itomeric (Gatxwood), A., 
V264, 

mA*FbM 7 lUttret (Biltz and Jxltsch), 
A., i, lOh. 

PluBiyUiTuret-;)*nlplionie add, o^hrovao- 

(Scott and OoRwi), T., 8188, 

PJMAjlborU ad4 «nd i^bronio-, and 
/>-chloro- (KnAUSE), A., i, 1038. 

Pkm7la^<‘^b«rBMl» and its derivatives 
(BBXi)T*SAVXLaBXKGaud Todssaint), 
A., i, 349, 

PAaiyl a-bnniW'B-etAoxystyryl ketone 

( Dof RA 78 SX and G£&au);, A., i, 113.' 

■ PhenylSrp-brotnephenjl-B-alljll^o* 
aail>aBik§(DAiK8 , Brbw 8 tib, Blair, 
and Tb^fsoh), A., i, 63. 

XPhenyl-p-knuttophanyl-^-butylthio- 
carbainide, and tta hydriodide (Dains 
and ThompsonK A., i, 382. 

* A’ Pkenyl-p-hronwphenyl-S-metkyltkio- 
earbaiinide, and its hydriodi'de (Oain.s 
and Thoupson), A,, i, 382. 

il^'Pkenyl‘P*bniinqpii«ayl-iS*pr6j)yltkie- 
eaYtei^de, and its hydriodide'(DAiNS 
and Thompsoy), A., i, 882. 

Fkesyl B-'bramet^Tyl ketone, action of 
alcohols on (Dufraisse and GAhald), 
A., i. 118, 

S-Pkenylbutaneaalphoiiie acid, ^odimn 
salt, prepaiatiou of (Cluiterbuck 
and Oohen), T., 2510, 

7 -Pk»ayl'AA>bntenoie add (Mater and 
Stamm), A., i, 803. 

Pkaayl- AA-bntenyltkioearbamide ( y . 

Beaux and Scbirmacher), A., i, 
287. 

Pkenyl B*, and •iso'bntoxyityxyl 
keWii^afDuFRAisaEaiid GdBALO), A., 
i. 114. 

Pkanyl-R bntyUrdna chloride (Tiffes* 
SAV), A., i, 766. 

Pbenyibntylearbiiiol, and its urethane 
(Lsa KTABLIiiRBMRETS PoULENC 

FnisaER}.' A,, i, 1007. 

SPhanylbatyldimetbylasiina, Bhydr 
oxy-, and its «alU (v. Ba4t^^* and 

* Ostesruth), a., i, 1137. 

d Pkanylbatylwa aS-exide, and the 
M^respo^ing glycol (v. Beaux and 
Obtx&soth), A.» i, 1187. 

Fhan^'S'Uobtt^esepyraxoU'Bcarb- 
axyUa aali. t -nitio i'-cyano-, etliyl 
eatet (BoktfC^ and Tbixle), A., i, 

im. 

a*MMiyl-*B-n<bntyIkaxana<ad‘diol 

(TirmxAU and Ltvr), A., i, 788. 


7 'Pkeayl’n-batyriaaaU, a^hroifiO*, ethyl 
ester (V. Brack ai^ Ostxriwtu), A., 
i, 1186, 

Fhenyl*a.j>eWcydoa^anpk«na ( Bridt> 
SAVSLBBRBa and TouasAiRTh A., i, 
349. 

^ert.-Pbenyloampbenilol, and its dehydr- 
ation (BREnTtSAVRlRSERO), A., 1, 318. 
aPbeayleasphoi-l'Ciu-boxyUo add, 
B.broiQO>S.hydroxy<!>, and «;8*dihydr- 
oxy>, lactones (Rcpi and Sulzeb), A„ 
i, 798. 

Phenylapooamphor» and its semicarb- 
azone (BREDT^SAVELfiBEna and Touis- 
SAIKT), A., i, 349. 

Pbenylapooampborie aoid, and ita 

anhydride (Breht-Savelsbero and 
Toussaim), a., i, 849, 
Fhenylearba^e add, and o- and 
. yj-chloro-, 7 *chloropropyl esters 
(PiKRCi and Adams), A., i, 484. 
7 -chloropiopyl ester (Dox and 
Voder), A., i, 484. 
Pbenylcarbamie aoida , o- and p chloro-, 
|3-chlon)ethyl caters (Adams and 
Segur). a., i, 457, 
Fhenyleartaamide, nitration of (Evan 
and O’I’oole), A., i, 330, 
n’Phenylcarbamide,B‘hydroxy-, reactions 
of, and its derivatives (Hurd), A,, i, 
.846. 

Fhenylcarbamldes, ^’substituted, prep- 
aration of (Boeiirixoer h 
SoHNE), A., i, 948. • 

sulphouation of (Scott),- T., 3191. 
Fhenyloarbamideglyonronie aeid, 
hydroxy-, potas^iium salt (Moiu- 
KARA), A., i, 271. 

Phenylearbamide-O'ialplLOBic soiA / - 
brouio-, and j^’ChlorO’, sod their salts 
(Scott), T., 3188, 

5-chloro% pAtasainm salt (Scott and 
CoHKx), T,, 3184. 

PkenylcarlMUtti^'m-inlpbonic acid, p- 

bromo- (Scott and Cohbx), T., 3184. 
FbenylcaibaiBlde’7n-{or-0’)tulpboDie 
add, >»*ainiDO» (Scott and Cobes), 
T., 3182. 

5’ PKanylearbamido-2 :6’<fibydr Axy- 
pyrimidine, d-anaino- (Traubx), A , 
i, 1135. 

Fhenylcarhamylban^leytteUe 1 Sbipl£ 
and Sherwix), A., i, 673. 
Fhenyioariiamyleyiteiiie (Sbifle and 
Sherwi.'*), A-1 ii 678* 
9>FhMylearbatale, p*nu»w* and at- 
amino*, y>*ehloro‘, p^cyano*, and p- 
nu>nO‘ and rfi-nitro-, and their wits 
and derivatiTea (0. and M. de Most- 
HOLLIX), A., i, 87A 
9-Pbe»yldarbaide<jt4 i a mninm {G. 

and H. de Moktmollin), A., i, 8/3. 
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coodoiuation of aroRi' 
atio aroioo^phoaic acida with 
(Sporrand CoHWt), T., 3177. 
iiott^Di of dlaaobeczaneimide and 
(pAWT«*M), A.,i, 901, 
p|l^ y lm ^l«iA a>p-iarborylic a(dd> 
athy) wtw (SoCIXTY o» Chsmical 
ISUOSTET W BasLK), A., i, 926. 
nmyyWbylamiin chloride, and p- 
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p fWiH g, and Lewie), A., i, 203. 
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ealera, Uomaric (McKasziE and 
Smith), T., 1982, 
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(GKM&Hi,KAir), A., i, 806, 

pheiylailorofem, *So6 Toluene, 
chloro’, 

fl^yUriohllffOHWthyloarhi^^ hydr. 
oxy-dorivatiTM (Pauly and Hchakk), 
A., i, 5W. : 

yienyU^^liloroowthylcarblnyl cart- 

ainata (FoMR), A., i, 309. 
fl.Phenyl'T-p aUoroplieoylbatyTie acid, 
t^sblotOHi^cywo-, methyl cater, and 
its ifomcrida (Koblbb, Grausteix, 
and M*RRIU)> -i-i ^ ^6' 

o.pi«iTl4*y-flhJo»pli8iiylcy«opropane' 

l-oarWyU« acid, 1-cyano-, methyl 
eauia (Kohlkb, Gjuurtein, and 
MaRBiLL},A.,i.67. 

AThcofl*®'? ' 

carbozyUe acid, 6-broino., 3*chloro-6- 
hvdroxy*, and 8*hydroiy, tnetliyl 
Mtera (SOHLIR, Gbapsthik, and 
MiBUiLLh Ar, i, 56. 
rienyUhrywiiwraM, /j-broroO’ (Com 
uKRGattd Blicki), A., i, 915. 
FhenyloiacMHit acid, estimation of 

(RABAKh A., ii, 796. • 

,,.FhenyleiiuiaiBiaUftliydc, and its semi 
carbaWM (lilBGLHE and Tirmass), 
A., 1,31. 

B-Phwyleiaaawnyl chlonde and piper- 
Wide (StaUWKOBk, Schneipeb, and 
BbUtsch), a., i, 3^, 
a-FheavUisHamic acid, a-o-acoino 
(N'eber and Rocker), A., i, 946. 
Y.piwylcinaaayUn’^P^^yl^y^^ 

alMhoI, and its deriTaUves (Zikoleb 
tadTiEMAHK), A.,i, 31. 
PiiayltOMUttiB, S-m- and 
(CclliJiamb), T.,2068. 
vPhttyl-A^-iwcwtWiic acid, pipendide 
of (StacpwoEE, MUlleb, and 
Ualtks), A., i,364. . 

Plioiyl- A^aacatyrylbydroxylaminc 

|Bu?| and GeOhhola). A., i, 375. 
l-PbeoyllMahydic^ElaiUM, and its 
wente and {'’• Beaux, 

hTa>l,l^ SiiHAHN, -and Sceul- 
Tunsa), A., 133. 


c'Fbenyldeoan-^-Oiie, and its deriTatirea 
(Tiffenhau and UvY], A., i, 


d-Phenyldehydrognantzolo (Abkdt and 
TsCIlENfiCHEK), A., i, 1140, 
AT-PhenyldiBcetODitrile, C-chloroacetyl 
derivative, and its sulphide (Benakt 
and Lau), a,, i, 366. 
Phcnyldiallyljemiearbajide (Dim). 
A,, i, 1079. 

12.Phenyldibeiiacarbazole'6:6: U; 13- 
diqulnoBe (Fkieb and Ochwat), A 
i, 843. 

12-Phen7ldibBnzcarba2ole-l;6;7il3- 

diqainone, 12-p-chIoro' (Fries and 
Ochwat), A., i, 843. 
12-PlieQyldibeiizcarbazole-6i6-qniBQ]i« 
(F|iiEa and Ochwat), A., i, 843. . 
12-Ph«nyldibenzcarbaBole-5;6'qainonc, 
l2-;>*<*loro- (F ries and Ochwat), A,, 

), 843. 

Phenyldichlocoamuiei, didhloronitro- 
(Obtoh and Bayliss), T., 2792. 
Fhenyldi-^-d'-cresolmetliaiie, (^’dinitro* 
(Dowxey and Lowy), A, i, 579. 
10-?heDyI'9:9-dietliyh9:10-diliydrO' 
antbracfse (Kehbmanh, mohkier, 
and Kamm), A., i, 193. 
d'Phenyl-ithiO'dietiiyl-dilO-dihydTO, 
anthran-9-ol (Kehbmann, Mohnier, 
and K'orv), A., i, 198. 
^-Phenyl-aa-diethylvaleric acid (Al* 
BKsco), A., i, 42. 

9*'^enyl-9:I0-dihydrosntbnceoe, 9' 
hydroxy- (Krollpffiffer and 
BRAK^iCHEIo}, A., i, 912. 
S-Phenyldihydmonmarin (Kirchser), 
A.,i. 913. 

cw(- l-Phenyl-2 A-dihydroiymethyl- 
pyrrolidiae (v. Bbaun and Sebuanx}, 
A., i, 1118. 

I'Phenyl S;5'di-indolylpyrazole (Sah- 
>-a), a., i, 58. 

Phenyl -p-dimethylaminobenzyUdanB- 
earbamide hydrochloride {Babbek- 
bcheex). a., i, 1138. 

Phenyl 3' dimethylamihoethyl ketone, 
;i-irtoiw-, and 3:4-cft-hydrory-, and 
their salts (Mannich and (Lammjb- 


ing), a., i, 44. 

Phenyl-^-dunethylaminomethyU- 
butane. »nd its salts (v. Bravx) 
A.; i, 833. 

Phenyl-|9 dimethylaminomethyl' 
heptjme, and its salts (v. Brauh) 

henyldimotliyletliylaninioDiiinichbrate 

(Umaiuski), a., ii, 523. 

• Phenyl-M- dimetliyl'^'ethylpTopic* 

pheao&e (Aluei^co), A., i. 42. 

.n«yl-S:5-di(S'>inetbyhS'-ind«lyl)« 
pyraiole (Saxxa), A., i, 60. 
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l-p-hroino-, and its hydrochloride 
(Gastaldi), a., i, 1238. 
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2 Phenyl fi-metbylbensoxatole, 4- and 
S-hydmxy- (Henimch, Sl'nthei.meb, 
arid Stkinmakn), A.*, i, 145, 
2-Phenyl-6*metbyl-3;l:3-henztriasole, 
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amide (Skita, Hauber, and Schab- 
KNBEEOl, A., i, 672. 
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Pbenyl^ftltrobantylnretbane (Ryan 
and O'DoitoYAH), A., i, 323. 

Pbanyldmttrbearbasole, p'amiDO-, and 
it* acetyl dariYative (G. and M. de 
MONTMOLtTS), A., i, 874. 


STr^!E(M 


Ph*nyi4;6>t^taitro<7?t-tolyl atilphide and 
sulphone (Giua and Kuqgski), A,, f, 
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y-Phenylpropanesulpbbnic acid, sodiam 
salt, preparation of (CLUTTERBCt'K, 
and Coh^cn), T. , 2509. 

Phenylpropiolic acid, velocity of redac- 
tion of (Kideai,), A.‘, ii, 745. 

o-Phenylpropionic acid [hi/drairopk 
add), resolution of (Baier), T,, 
2567. 

a-Pbenylpropionle acid, 6-ammo-, hydro- 
chloride (Mannich and Gasz), A., i, 
21 . 

6- Pheny!piropioiile acid, aa6* and 

a^d-tnbromo-, and their e-sters, 
action of bases on (Ayyar ami 
SUDBOUOCGIl), A., i, 926. . 
aa6- and a66-^nbroino-, methyl esters, 
and j3-chloro*a6-dibromo- (Sl’D- 
BOROUGH and Williams;), A., i, 
337. 

a6-dibromo-a-hydroxy-, ethyl ester 
(Gault and Wkick), A., i, 86. 

a- (6 'Pbeny Ipropionylandno) -B-piper- 
oi^lpropio&io . acid, methyl ester 
(Hartmann and Kagi), A., i, 605. 
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B>Fh«n 7 lpropioi»l chloride, ^-nitro. 

(Incold aod Picoorr), T., 1605. 
^'Pheitylpropioxiylpiperidide (Staud- 
INGE& and Mt)UKK), A., i, 368. 
Phcnpl S'W* and -wopfopoxyrtyryl 
kctoftM (UiTFEAissB ajid GSrald), 
A., i, 114. 

y-Phonyl-w-propylammc, o-chloro-, 

. hydrochlnrids (Rosbnmukd, Zetz- 
80 HK. and Wrilbr), A,, i, 800. 
Fhanylpropylocrbinol, and its methane 
(Le8 ^Iiablimkmexts Pouleno 
KfcRBs), A., i, 1007. 

^ Fhesylpropyl -a- dimethylamino- 
methylmaloaic acid (Mannicb and 
Ganz), a., i, 20. 

0 -^^ and y-Fhenylpropyldimethyl- 
aniliiiea, and their salts (v. Pkaux, 
Seimann, and Schijltheiss), A., i, 
139. 

Pheaylcyrh/propylketimise, and its de- 
rivatives (Baby), a., I, 226. 
a-Fhenyl-B'F‘>pylpRntaBe'aj3 diol (Tif- 
T&UtkV and A., i, 788. 
2Pheayl’S*propyIquittoUn«-7:4-d2carb' 
oxylic acid, o-Iiydroxy- {v. Bkaun), 
A., i, 104. 

tt-Fhenyl'Ci-propylvalepaldehyde. send- 
carlKizone of (Tiffeneau and L^vy), 
A., i, 788. 

4-Phanylpyridine methiodide (Ewmert, 
Vakenkamp, and Vogt), A., i, 385. 
Fbenylpyridininin iodide, conipund o^ 
dn tetraiodide and (Izmailsei), A., 
iiv 522. , 

J-Fhenylpyridimam salts (Izmaii-ski), 
A., i, 002. 

l-PhenylpyrrolC'S'CaTboxylic acid, 
•4-hydroxy-, ethyl cater (BENAKVand 
Kovhad), a., i, 241. 
l-Phenylpyrrolidine, and its salts (v. 

HpAUN and LBmke)„A., i, 7, 

1 -Phenyl -A^-pyrroliBC (v. Ukagn and 

Lemke), A., i, 7. 

Phenylpyrrylpyrrolenemethane- 5- carb- 
oxylic aoid (,OdD(j uudTooXACCiJJ.v}), 
A„ i, 709. 

Phenylpyruvic acid, ethyl ester, isotn- 
erisin of (GAin.r'aiid Weick-, 
A., i, 35, 

derivatives of (Feist and R.vi’TEi;- 
.berg), a., i, 112. 

Phenylpyrotdo aoid, j8-bromo*, ethyl 
ester (Gault and Wrick), A., i, 
36. 

2 Fhonylqoinoluic (v.* Bkain, Pkt- 
tOLU, Seem ANN, and Scnn.TUEiss', 
A.,i, 137. 

S-PhenylqQiaoIinCt S-amino-, and 
3-])Ydroxy*, ami their salts and acetyl 
derivativa (BarQBLLINI and Bebli.n* 
Gozzr), A., i, 483. 
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a-PhenyIqtiinoline-4-acetio acid, ethyl 

eater (Society * OF Chemical 

INDUSTRY IN BaslE), A., i, 140. 
and its salts (MtEacHEB), A,, i, 
367, 


2-Phenylqwnoliiie-5butyric acid 

r4-h,vdraxy- (Perkijj and Plant), 
r„ 687. ^ 

2-PtenylqaiQoliM.4-carbexyUo ’ acid, 

preparation of polycvdic derivatives 
of (Tetralis G. m' b. H.h A i 


cyclic analogues of (v. Braun and 
Wolff), A.» i. H3. 

2-Pheiiyi 4 qaiaolylaminocthanol di- 

hydrochloiide (>1i£.scHEl{), A.,i, 368. 
2-Pheiiyl 4-qainolyI aailiuemethyl ke- 
•tciie {Society of Chemical I.\- 
DUSTKY IN Basle), A., i, 149. 
2-Phenyl-4-qt}inclyl bromometliyl ke- 
tone, and it<t Ijydrobromide (Society 
OF CHE,vir<;AL Industry in Basle), 
A., i, 149. 

2-Phenyl-4-qniiiDl7ldiethylaniincel:haiiol 

dihyilrochl.Tide (lIiEf-CHER) A., i 
368, 


2'Plicnyl-4-quinolyl diethylanuno- 
methyl ketone, and its bydrobromide 
(Society of Chemical Industry 
ly -Basle), A., i, 149, 

2 Phenyl-4- quinolyldimethylaminc- 
ethanol dihydroddoride (Miescher), 

. A.,^i, 368. . 

2-Fhenyl'4-qaino]yl dimethylainlnc- 

. methyl ketone, and its salts (Society 
OF* Chemical ixDcsTEv in Basle', 
A., i, 149. 

a -2- Phenyl-4-quinoly lethaaol, jS-amin o-i 
and its dihydrochloride (Society 
OF Chemical Indl’.sthy in Basle), 
A., i, 149. 

2- Phenyl 4-quiiioI y 1 ketone#, substit uted 
(.Mie.‘<cher)„ a,, i, 307. 

2-Phenyl*4-quinolyl methyl ketone 
(Society of Chemical Industry in 
IU.si.e), a., i, 149. 

2-PheDyI'4-qainolyl oziminoinethyl ke- 
tone (So/tety of Chemical 1n- 
iii’sTKV IN Basle), A., i, 149. 

2 ■ Phenyl 4-qainolyl piperidincmethyl 
ketone^ nml its salts (Society of 
■ Chemical Industry in Basle), A., 


i, 14^. 

2'Phenyl-4-qninolylpiperidylethaBol, 
and its hydrochlorides (Mieschek), 
A., i, 863.’ 

Phenyftelenoacetamide (Kindleb, 
BCRRIiARD, Finndorf, Dkhn, Gif.se, 
and KorOISo), A., i, 569. 

a-Phenylsemicarbaiide, action of iodine 
on, and its estimation (DoucET), A., 
i, 614, 



ii. 1250 


INDEX OF SUBJECra 


Phenjlftaimanti (BdESBKRK and Rut- 
qirR), a., i, 1218. 

oxide, 4':7^ihydroxy-, and its salts 
(Buck and Heilbron), T., 2529. 

jB-Phenyl-jS-rtyrylhydroxyiamine d»- 
bromide (Kupb and Grunbolz), A., i, 
375; 

Phenyl styryl ketone {bemylideneaceto- 
pheiume)t interaction of cyanoacet- 
amide, cyanoacetonitrile, and methyl 
cyanoacetate, and (Kohler and 
Souther), A., i, 244. 
mercuric bromide and chloride (VoR- 
LANOER and EiciiWALr), A., i, 
684. 

sulphuric acid deriTative of (VoR- 
LANDEK, OsTEBBUBO, and MeYE), 
A.,i, 683. 

l-Phenyl*5-atyryl'a-aiethylpyra»ole, 
4-cyano- (Hen’ary and Hosekfeld). 
A.,i, 38. 

B-Fhenylsneelnio acid, 6-cyano-o- hydr- 
oxy-, methyl e^ter (Kohler and Cor- 
son), A., i, 1015. 

Fhenylinlphonoxindole-S -aldehyde 

(Gran ACKER ami Mahal), A., i, 714. 

)3-Phenyl8alphonpropionic acid, o-amiuo-, 
chloronitro-, and o-uitro-, and their 
derivatives (Mayer ami Horst),* A., 
i. 845. 

PhenylUaTine, and its hoinologues 
(Dkmars), A., i, 917. • ■ • 

13-Phenyl-5;6;lM8-t«tra-acetoxydi- 
benxearbasole, and 13-p-c)iloro- (^'r1e« 
and Ochwat), A., i, 843. 

S-Fhenyltetrahydro*l;3:2-oxasone, and 
O' andp-chlofo- (Pierce and Ajums), 
A., i, 484. 

A^-Phenyltetrabydrowoqninoline, and 
its salts (V. Hkaus, Zobf.l, and 
Kuhn), A., i, 1201. 

8-Phenyl-ldl:3:4'aiid5:6:7:8‘tetTabydro- 
qninolinei, and their salts ami de- 
rivatives (V. Braun, Petzolp, See- 
MANN, and SCHULTHKISS), A., i, 137. 

PhenyLthioacetodiethylamide ( K ind- 

DLER, BUROHAKI). FlN.snORF, Dkhn, 

GiE.«, and KdRDis'o), A., i, 572. 

Phenylthioaeetodimethylamide, and 
p-nitro- (Kindi.eb, Buroharu, Finn- 
DORF, Dbhn, Giesk, and Ko^pinc), 
A., i, 569. 

PhenyltkloMetoethylainide ( K i n dle r , 
Burghard,Fisnuorf. Dehs, Giese, 
and KOrdino), A., i, 569. 

d-Fhenylthiocarhamido-SrS-t/thydroxy- 
3-Bethylpyrimidine, 4 -ami no- 

(Traube), a., I, 1136. 

Fhenylthioearhimide, p-bromo-. //* 
chloro-, and p-iodo- (Dains, Brew- 
ster, and Oi.ANDER), A., i, 324. 


Fhenylthiohydantele acid, as a pre- 
cipitant for antimony (Lasbieub and 
Labsieur), a., il, 488. 
FhenyUhiolaceUe acid, and l-chloro- 
(Farbwbbkk vorm. Meister, Lu- 
cius, & BRtNiHo), A., i, 794. 
j3-PhenyUhlol-i0-phenylpr»ploalfl acid 
(Arndt, Flemming, Scholz, and 
LOwensoen), a., i, 826. 
jB-Fhenylthiolpropionie acid (Arnct, 
Flemming, Scuolz, and LOwe.v'. 
soHN), A., i, 827. 

i9- Phenyl thiolpropionio acid, o-amino., 
chloroamino-, chloronitro-, o-cyano-' 
o-hydroxy-, and o-nitro-, and their 
derivatives (Mayer and Horst), A., i 
844. 

Fhenylthiopropionanide (Kindlkr, 
Burgh A RD, Finndore, Drhn, Giese’ 
and XdRDiNu), A., i, 569. * 

j9 -Fhcnylthiopropionodimethylamide 
(Kindlkii, Burgh a ud, Finkrorp, 
Dehn, Gikse, and KOrding), a., i 
569. 

S-Phenylthiosemlcarbazide-a-earbcxylic 
aeld, ethyl ester (Fromm and Nehr- 
iNo), A., i, 858. 

Phenyl-»«'lolyi - aulphoxide, fnnitro- 
(OiUA and'KuooBRi), A., i, 790, 

a-Phenyl-jS-p-tolyl'B-allylthioearbaiaide 

(Dains, Brkwstru, Blair, aiid 
Thompson), A., i, 63. 

)3- Phenyl-a-p-toly 1-a -allylthiocatba mide 
and p-bromo- (Dains, Brews^j*:, 
Blair, and Thompson),. A., i, 
63. * 

Phenyl*o-7Ji- and-p-tolylamineB, 2;4:6-/ri- 
nitro-S-amino- (Davies and Jamkk), 
A.. 1,5.52. . 

.s-Fhenyl-p'tolylearbamide-2'-atilphonie 
acid, potassinra sflt (Scorr and 
Cohen), T., !H89. 
jS-Fbenyl-^'p-tolyl-a-ethylpropio- 
pbenone (Albesco), A,, i, 42. 

3 - Phenyl- 5-p' tolylidenerhoianine 
(Gp.ndelman), a., i, 605. 

Phenyl y7-tolyl ketone, semioxamuone 
( WiwoN and Pickering), T., 396. 
Phenyl-p’tolylmethylaUylpboiphonium 
if-brorooearnphorBulphonate (Rad 
ci.iFFE and Brindley), A., i, 268. 

3Phenyl-3*p-tolyl-a-methylpropiftplieii- 

one (Albesco), A., i, 42, 
l-Pbenyl*3-p-tolyl-6pbenoiymethyI- 
pvroole, 4-«'ano- (Renary and 
Hosrnpeld), a., i, 38. 

a-Pbe nyl-ZS^-tolyl-a-propanolthiocarb- 

aiDide CDainb, Brewster, Blair, 
and Thompson), A., i, 68. 

0-Pheayl'«'P-tolyl-a-pwpaiioltliiowB- 

amide (DaINS. Brewster, PLAfR. 
and Thompson), A., i, 63. 
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(Al- 

^taco)t A., ii i2. 

4-oywo- (Bekart, Soirdbhov, 
and BlNNEvmz). A., i, 674. 
l^pbettyl'S^p-tolylpyraioie-S'CArboxy- 
pbMiylbydruld*, 4-e;ano- 
SoENDHROP, and Bbxnewitz), A., i, 
574. 

4.phenyH!8:4^afia*ole, 3-bydroxy-5- 
tbiol*, land, and phenylliydiozine 
flalta (Fbomm and Nehrino), A., i, 
858. 

3 ; 5 rfrthio*, lud ita oiben/yl detic-' 
ative (Fromm, Layer, arid Nk«z), 
A., h 1240- 

l.pli«iiyM!3:3 triaiola-d aarfc oxylic 
aeld, 6*3miuo-, 5-ch)oro-, anti 6- 
bydtoiy-. ethyl esters (Dutt), T,, 
269. 

S-hydroiy*, methyl ester, fautornerism 
of’ (Dextkr. McCombik, and Scar- 
BOROur.H), T., 1234. 
e-Pbenyltriltbylamine, and its inetih 
iodide (G. M. and R. Rosrxso.v), T,. 
542. 

3.phenyl*««iS-tri®Giylpropi®pli«“OM 
(Albmco), A-, i, 42. 

Phony ItrimathylammoiuTim bromide, dr- 
chloride, rft-iodide, iodobromide, 
and iodochloride (McComhik ami 
Beade), T., 149. 
chlorate (IzmaimkO. A., ii, 523. 
chloride iodo^numo- and /-/-chlorides 
(MoCombie and RsAnE), T., 150, 
perhalidea '{McCombie and Rsai>e), 
T., 141. 

Phenyl Jyroiiiia, droitro-, and ita ethyl 
ester (AbdERHALBKS and Stjx), A., 
i, 1930. 

Phenylorethafte-O'inl phonic ‘ odd, p - 

bromo-, potassium ^It (Scott), T., 
3201. 

Y-Phenyl-n-Valorio «id, an<l its acid 
chloride aud nitrile (JUvEit and 
Stamm), A., i, 803; (v. Bkavs mill 
Stuck KSRCHM IDT), A , i, 9l7. 
5-PhenylTalerylpipot^de (STArniNOEn 
and MiiLLBK), A., i, 368, 
a Pheayloiiiylphotpldnie aeld, d bromo 
(CosASTana CoTMi), A., t, 69. 
Phenplmthane, 3; 6-J rliy drox y -9 -o/*- r/ ('• 
nitro-, and ita calcium salt and trtnr- 
bronio.derifatiTe (Dowxey and 

Lowy), a., i, 579. 

l-Phenyl-4*xaiitliyl’8«.S*dimothylpyr- 

imldone (Dornier and MARTtxET), 
A., i. 853, 

PhlohatAnnlni in plwita (JonescoI, A,, 
i, (7. 

Phlttroglneinoldiphaatia (Dttt), T., 
227. 


tTwrEif&L^ 

Phoagene. See Carbonyl chloride. 
Phoaphatea. See under Phosphona, 
Phwphato-metal acida, complex(DEDi) 


Phosphatopeatamminecobalt, and its 

hydrogen phosphate {Duff},T., 568, 


Phoaphoninm compouada, .quaternarv. 
resolution of (Raucuffk and Biuxn- 
ley), a., i, 263. 

Phosphoreacence caused by aciive 
mtrogen (Krepelka), A., ii, 598 . 
Phoaphoric and Phosphorous aoidi. See 

under Phosphorus, 

Pboaphorui, ultra-violet absorption 
. spectrum of (Purvis), A„ ii. 

520. 

luminescence of (Rayleigh), A., ii, 
765. 


allotropy of (Stock), A, ii, 87. 
black (Hall), A,,ii, 156. 
red, discoverv of ^U^nderuch), A 
li, 406. 

slow oxidation of (Gilchrist), A,, ii, 
6S6. 


reaction on heating potassium cyanide 
with (Ellis and Gibbixs), A., i 
904. 

use of, in gas analysis (Holmes), A., 
ii, 332. 

■metabolism of. See Metabolism. 

Phoaphoma sUoja with carbon and iron 
(Ko.vst AMINOV), A,, ii, 422. 

Fhoaphoma camponnds in blood of 
children (Andeilson), A., i, 
.502. 


in blood-serum (Kramer and How- 
LANU), A., i, 71. 

in rickets (Howland and Kramer), 
A,, i, 418. 

in .M?rum and plasma (Tolstoi), A., i, 
504. 

Phoaphoioi pen/ubroniide, electrolysis of 
bromine solutions of (Plotnikov), 
A., ii, 370. ' 

bromides, -compounds of, witli alkyl 
and aluininiiiin bromides (Plotni- 
kov), A., i, 430. 

trichloride, prefnaration of, from 
mlcium pliosjdiates (Buonikot and 
SiHLov), A., ii, 763, 

//cjtlochlfiridc, action of, on octa- 
acetylmaltose (Hrigl and JIistelb), 
A., i, 442, 

halides, additive compounds of (Con- 
ant and Coyne), A., i, 69 ; (Con- 
ant, Braver M.AN, and Htssky), 
A., i, 264 ; (Con ANT, Walling- 
ford, and G.indheker), A., i, 
■19$. 
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A., i, -287. 

action of water on (Rakuzin and 
Aksek^bv), a., ii, 237. 

estimation of, in soils (Ratbnna), A,, 
ii, 334. 

Fkosphorio aoid, eqnilibrium of ferric 
oxide, water, and (Carter and 
Har'tseorne), T., 2223. 
fixation of, hj soils (Frapb), A., i, 
1167 ; (Lemhermakn and Fre- 
siNitifi), A., i, 1276. 
organ icsllj-combined, bacterial re- 
duction of (Barrenscheen and 
Beckh-Widmanstetter), a., i, 
1156. 

metabolism. See Metabolism, 
neutralisation of, by calcium hydr- 
oxide (Wesdt and Clarke), A., 
ii, 417. 

detection of, in milk (Klino and 
Lassikuk), a., ii, 505, 
estimation of, mierochemically 
(Kunx), A., ii, 696. 
estimation of, by the sul[»liate- 
molybdate method (BecRley and 
Marais), A., ii, 785. 
estimation of, in blood and feeces 
(Grote), a., ii, 655. 
estimation of, in soils (Bischotp 
and MAUciiAxn), A., ii, 786. 

Phosphates, change of reaction in 
conversion of, into pyro- and 
meta-phosphates (Mur.^ch- 
rausek), a., ii, 5S3. 
etfrct of, on carlwhydram metabolism 
(Elias and I.Ou’ ; El[a.s, 
PopE8cr-IxuTE.sTi, and Rado- 
SLAV), A., i, 976. 

distribution of, in soils (Lp.onxixi 
and Rooai), a., i, 1167. 
mixtures of tartrates and, as buffer 
solutions (SiRtJX and Zivy), A., 
ii, 175. 

estimation of, volumetrically (Bu ry), 
37. 

estimation of, in fertilisers (Robert- 
son and Dickinson), A., ii, 252. 

Orthophosphorie acid, solid, electrical 
conductivity of ( Rabin oviTscii), 
A., ii, 822. 

molecular compounds of ethyl ether 
and {Radinovitsch and Jakub- 
sohn), a., i, 1172 . 

VeUpkoii^tffle aeid, hydration of 
(PuuEL), A., ii, 396. 

Pjio^oiphorlc aeid, hydration of 
(PisSEL), A., ii, 396. 

Tatrtphotpborie aeid, prej>aration of 
(Hakuzin and Ailsen^ev), A.,ii,237. 


PhOipbOPWJ— 

PhoBpboroTii Mid, retotion between 
iodine and T., 2241 

estimation of; Tolmnetrically, 
presence of phoaphoiio aei 6 
(WiNOLER), A., ii, 606. 
Hjnophoipboniii Mid, studies on 
(Mitchell), T., 629. 

Phosphorus orgi^ oompoimdi 
in soils (Auten), A., i, 1276. 
Phosphoric acid, cycfohexanyl ester 
and its salts (KoMATStrsud Ktjma’ 
MOTO), A,, i, 206. 

Phosphorous aeid, esters (Boto and 
Chiunell), T., 813. 

Phosphorus osthnation 
estimation of (LvNDELt and Hoff 
man), a., ii, 85, 251. 
estimation of, volumetrically, 
methylene-blue (Thornton and 
, Elderdice), a., ii, 334 . 
estimation of, in liuht aluminium 
alloys (Losana and Rossi), A ii 
696. ’ ■ 

organic, estimation of, gravimetrically 
(Jones and Perkinb), A., ii, 432 . ^ 
estimation of, in . vanadium om 
(Kriesel), a., ii, 262. 

Phosphoryl chloride, preparation of 
(VanbchEidt and ToutopiatovI 
A., ii, 559. 

Phosphosalioylio aeid, methyl esttj 
(Gauxrilet), a., i, 796. 

Fhosphotungstates (Kibrma'nx and 
SIkllet), a., ii, 77, 497. ■ 
analysis of (Millet), A», ii, 679, 
Phosphotuug^o-phoB^omolybdio re 

sMut, reaction of proteins with 
(Levine), A., ii, 44. 

Photo-asidei (Angeli and Pizno.vri 
A.,i, 813. 

Photocatalysis (Balt^ Heilbron, md 
Stern), T., W5, 

Fhotoeheoieal decomptMition of solids 
(Noyes), A., ii, 451. 
equivalence law (Kubn), A., ii, 815 . 
application of, to dilute solations 
(GrOss), a., ii, 278. 
application of, to dry plates {Eo- 
liEKT and Noddack), A., ii, 526, 
proccssss, medianism of (Weigibt), 
A., ii, 3 ; (Coern and Tranx), 
A., ii, 206; (Coehk and ^ukg), 
A., ii, 206. 

reactions, theory of (Nernst and 
XODDACI^ A.,ii, 526. 
influence of drying on (Traxm), 
A., ii, 716. 

kinetics of (Wegbcheioer), A., i*, 

49 ; (Lazarev), A., ii, 598. 
temperature coefficient of (ToLUiNl, 
A., ii, 811 
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I'MctioBs tad Eiatteia’s 
law (WllowiT), A., ii, iil 
vithoUoiiufl (WxiaBET), L,i\, $13. 

Is jiUi« (BKVBATS tad SOHAFF* 
OA5X}p 

stadlM (Plotkibov), A., ii, 451 ; 
(ll^oTXBiad Koufsbiias), A. , U, 527 , 
tad fioorcMCDOo (Lt* 
^!5S^*A.,ii,6»7. 

of aarttblt mbtUncw (Bowes), T., 

UW- , , . , 

PhotMlNferio pn>p«rtiM and chemical 
comMuatiofl (Gitodkn and Pom), 

A, ii, 628. 

aenritiritr (Coblestz), A., n, 280. 
pbotofftpbtt developer, aew (Obbis- 

HAN81S), A„ i, 1098. , 

film#, caw of the darkeamg of 
(Bpmpf), a , ii, 208. 
nUtee. dry, appUcation of the photo. 

^ chemical efloivaleace law to (Eo- 
GiEiandlJoPBACK), 52e. 

Pbotap^yi applications of, to cheia- 
Utry (JoMBOifi), A, ii, 363. 
Photo*lttalMW4M«, action of red and 
iafra-red radiations on (Cukie), A., 

Phitflipthaiit,' Mtion of light of 
Tariona colours oij (Ludimenko), 

effMt trices of chemical compounds 
on (Bose), A., i, 1043. 
of amine* (Snow and Btose}, T., 

plant .reepirstioti and (Spoebk and 
McQm)i,A.> i« 983. 

PhototroM (HEiLBaos, Hpmon, and 
hJh1,T.,2273. 

otailphidM (RoDBiGtrnz Moubelo) 

• A,iU09‘ 

nithalaldehyde (Seekles), A,, r, 931, 
wFhthalaldehyd#, compound from inter 
■ iction of benridiivs and (Adams, 
BvLiiOCEi and Wiwos), A., i. 379. 
cbloro.denTatiF«* (Camilla & Co)., 
A.,i, 800. ^ 

JlitWatodipentaauninMohEltie intrati! 

(Duff), T., 588. 

Pithalatopentanuniaicobaltic mtra if 

(Duff), T., 569. 

PithaUini, detection of (Calvert), A., 
ii, 97- , ■ t 

Phthalte aclA othyl dcleotmn of 
(Calvert), A, ii, 97 1 (As* 
DREW), A., is, 663. 
detection of, tu brandy (Eilles , 
A., ii, 7M. 

nthalic aeiA 3* 4-nitro. prepar- 
ation of (Ixooui and Fkjoott), T., 
U9». , , 

itoThthaUa aaU, 2;6.dichl«»^', methyl 
ester [PoLLAK and’EcPicH), A., », 27. 


^soFhthallc acid, wi-iodo*, eatera(BuHTos 
and Kenseb), T., 1044. 

Phthalide derivatives, sUbility of the 
lactone ring of, to hydrazine (Tef- 
tema), a., i, 256. 

Phthalide, S-amino-, acetyl derivative 
{Teffema}, a., i, 257. 

S-brorao-, and 5-cbloro. (Trppesta), 

A., i, 258, 

Phtbalunide, potassium derivative, in- 
teraction of d^'.dichlorddietbyl sul- 
phide, sulphone, and sulphoxide with 
(Canhmoke and McCo.vtB/E), T., 2884. 

4- Phthalimidoac8tyl-2; 3:5trimethyl- 
pyrrole (Fischek and Zerweck), A , 
i, 365. 

T-Phthalimido-^-hydioxybntjTonitrile 
(Tomita), a., i, 190. 
Pbthalinudomethoxyacetic acid * ether 
■ (Hopkins), A., i, 340. 
Phthalimidomethyl ethers (Hopkins), 
A., i, 340. 

m- and /^-Phthallmidophenyloarbazoleg 
{(i, and M, DK Montmollin), A., i, 
373. 

Phthalon-2-aniUc acid, and its aniline 
salt (KiMionA and Perkin), T., 2107; 
Phthaloiiic acid, derivatives of (KukODA 
and Pekkis), T., 2094. 
Phthalyldisalicylic acids, esters of 
[Ka'XTMans), a., i, 796. 
PhthalyMeucanranune, audits carbin -l 
and dinitro- (IIooeut and Ri'DEk. 

. man), a,, i, sl 

Phthaiflphenylhydraaide, enantiotrop- 
, bm of (Ishikawa), A., i, 863. 
Phycderylhrin in Myiophycefp ( Wille), 
A., i, 277. 

Physiological processes, effect of high 
altitudes on (Barcbokt), A-, i, 591. 
PhyBostigmine. See Eaerine. 
Phytochemical reduction (KEt’BF.aG and 
KEisn'BTH), A., i, 987. 

Pieramide, comptmucU of, with hydro- 
carbons (Efremov), A., i, 532. 

Picric acid, mokeiilar eondnctivity of, 
in raetliyl alcohol (B.jkiirum and 
ZECllMF.isTLR), A., i, 645. 
freezing'ponit (urre of the reixiure, 

triiiitryidieuylmethylnitroanjiDeand 

(TatuiK and Rinkenbach), A.,i, 
1193. 

‘frce/iiig-po“’i curve of mixtures oi 
iriliitrotoliieno and (Tavlor and 
RiNKEsnACH), A., i, 909. 
compounds of, with hydrocarbons 
(Efremov), A., i, 551, 

TKiia'^iuin and sodium svus, detecuon 
of, uiieroscopicaljy (JrsTiN-Jk'SL' 
LER), a., i), 656. . m.- 

estimation of sulphuric acid mjPAT- 

TEKSON and MoruGii-L;, A., n, *>05. 

43 * 
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Pisriii aeld» m-chloro-, 8alt$ of (SscKiiSB)» 
A,, i, 2S7. 

Pienl ehloride, compouiids of, irith 
oydrocar^Ds (Efriemov), 
solpMde, equilibrium of trinitTo> 
ftuisole with ^Obaumbil aud 
Tbouas), a., i, 678. 
equilibrium in the system, tolite 
and (Rocbe and Thomab), A., i, 

' 326. 

PierjrlhydiOKyUiliine, and its derivatives 
(Bobschb), a., i, 1091. 
Picrylmethylnitiraamine. Seelfitiamine. ^ 
Fieio-flhattieal atndiea (Mobbyblu), A., 
ii, 142, 740, 746; (Cohbn, Vollkii, 
and Hobsveld), A., ii, 386; (Coubn 
and Moesvbld ; Cohen, Ishtkawa, 
and Moesvkld), A,, ii, 537- 
Pigtt^nti from bacteria, constitution of 
(McCojibik and Scarborough), T.^ 
3279. 

of skin (Brahn and Schmidtmann ; 
Lighac), a., i, 980. 

Pike. See Fsoz lucivs, 

Pilooarpic acid, nitro' (Max and Michel 
POLONOVSKI), A., 1, 52. 
n- and iso-Filoearpic acids, 7 -chloro-, 
ethyl and methyl esters and their 
nitrates (Max and Michel Polonov- 
skO, A,,i, 129. 

iso*Filoearpinanil, and its salts 
(Max and Michel Polonovsri), A., 
i, 130. 

a. and iso- Pilocarpine, isomerism of 
(Max and Michel Polonovski), 
A., i, 130. 

n- and uo-Piloearpine, nitro* (Max aud 
Micbxl Polonovsri), A,, i, 52. 
Pilocarpine series (Max aud Michel 
Polonovsri), A.» i, 52, 129, 130. 
d-Pimarie acid, and its derivatives 
(Rpzicra and Balas), A., i, 818. 
Pimelie acid, n^amino' and s-bromo* 
7 -hydroxy-, and 7 -hydroxy-, and their 
derivatives (Lbuchs and Nagel), A., 
i, 89. 

Pinaechpinaoolin transformation, 
mechauUm of (Ingold), T., 1706, 
PinaeoUn transformations (Tiffeneau 
and Levy), A., i, 213; (MeErwkin 
and Schafer), A., i, 324. 

Finaoola, preparation of, from a-hydr- 
oxymethyl ketones (LocciUiN and 
■WousENo), A,, i, 433. 

Piume (LiPP), A., i, 1214, 
and nitro- (Nasietkik), A„ i, 692. 
Pine lignin- See Lignin. 

Pint oil, constituents of (Pioulevski), 
A., i. 815. 

Caucasian (Pioulbvski and Njki- 
^ TINA), A., i, 817. 

Lmenthone in (Gill), A., i, 1104. 


Pine resin, acids of (Eusickx and 
SoHiNZ ; Euzicka and Balab), A., i 
818. 

Pinene, from Spanish turpentine 
(Madikaveitia), A., i, 285. 
separation of optical antipodes of 
(BtJPONTand I)E 8 ALBREa),A.,i, 812. 
action of fuller’s earth on (Venable) 
A,, i, 474. . 

reaction of hydrogen cyanide with, 
under the electric discharge 
(Fbanoesconi and Oiurlo), A., i, 
1022. 

reactions distinguishing no^ene 
from (Dupont and Brus), A., 1,934. 
BC^n of phosphorus pent^hloride on 
(BERT), A., ii, 812. 

a-Fiune, reaction of sulphuric acid 4rith 
(Ono), A.,i, 1022. 

Finenes, fractionation of, from tuipent- 
ines (Dupont and Desalbres), A,, i, 
1215. 

a- and J3-Finenea (Pari belle). A., i, 
476. 

Pinocamphane (Namstkin and Jabzev), 
A., i, 588 ; (Nametkin), A., i, 811, 

Pinooamphone hydrazone (Nahktrin 
and J arzev), A., i, 688 ; (Nametkin), 
A., i, 811. 

Pinus cembra, constituents of the oil 
from (P 1 GULEV 8 RI), A., i, 886 . 

Pinus excelsut essential oil from (Simon- 
SEN and Rau), A., i, 48 ; (Simonses}, 
A., i, 935. 

Pinus OerardimOt oleo-resiu from 
(Simoksen), a., i, 935.^ 

Pinus khasya, essential oirfrofti (SiMOS- 
SEN and Rau), A., i, 47. 

PniHS longi/olia, Indian turpentine from 
(SiMONSRN and Rau), T.’, 649 ; 
(Simonsen), T., 2642. ■ 

Piperaiine hydro ferrocyanide (Cum- 
mino), T.,,2457. 

aquochromitetra- and pentathiocyan- 
ateS (SCAGLIAIIINI and’TARTARiN)), 
A., i, 1225. 

Piperasinfl-l:4-di'3'propionio acid, di- 
hydrochloride (Mannich and Gasi), 
A.,i, 21. 

Piperazine-lpropionic-4-froBnccinie 
acid (Mannich and Ganz), A., i, 21. 

Piper idides, replacement of niperine in 
popper by (Stauhinoer and Scpnejd- 
er), a., i, 361 ; (Stah dinger and 
Muller), A., i, 363. 

Piperidine, photosyuthesw of (Baiy, 
Heilbron, 'and Stern), T., 188. 
acjuochromipentathiocjauate ami 
chromihexathiocyanate (Scaou- 
ARINI and TarTARINI), A., 1,1225 
hydroferrocyanide (Cummino), T. 
2457. 
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SFiMridiBobe&soie aold, 5*nttro* 
(ifeuij, A., i, 1012. 
Pip«rUiBO'i'OarbodithloDlo acid, triai^I* 
metbjl esters^ dissociation of ( Bli cks). 
A., i, 364. 

B-FipeiidiiK>'/S7'diplienylpropan*7*0Qe, 
aud its salts (Mannicu and Lammek* 
iSa), A., i, 46. 

0>Fip«riduiO'3-sthO|yaoridine, and its 
bydrochlorido (Fakbwzrke vokm. 
Mbisteb, Luciuh, & Brunieg), a., 
i. 1180. 

jS-Hpsxidino- l-ethoxytstraliydro- 
;g|lphtLaluie(v. Bravn, Brauksdorf, 

' and Kiaschbagm}, A., i, 105. 
j8*)^eridiDoeUiyl p-aniayl ketone, and . 
its derivatives {MAI^^^ICH and Lam- 
HXUinq), a., i, 44. 

S'TlpBridinoetliyl 3:4'dini6thoxypkenyl 
ketone, and its derivatives (^Iaanicii 
and Lahmzrinc;), A., i, 45. 
jS'FiperidinoethylplieaylGaTbmol, ‘ and 
its derivatives (Maknich and Lasi- 
mbribgI/A., i, 44. 

^.Piperidlnoetliyl pbenyl ketone, and its 
derivatives (Masnicii and Lammer- 
IHO), A., i, 44. 

jS Fiperidlnoethyl-lS-tetraltydroQapLthyl 
ketone, and its derivatives {Marnicr 
and Lammbring), A., i, 45. 
p Piperidlnometliyl^nioie acid, benzyl 
ester hydrochloride {Hoffmax-v-La 
Roohb k Co.), A., i, 925. 
Fiperid;nometl\yltartroiiio aeid (MaN' 
yicH and BAURorn), A., i, 22. 
i3-Pipetidino-«-2-ph«nyI'4'^oinolyb 
ethanol (Society of Chemucal In- 
nusTEY IN Basle), A., i, 149. 
^•Plperidlnowpropyl p-anisyl ketone, 
.and' its derivatives (Manmch and 
Lammekino), a., i,‘ 44. 
ffc*l- and .2-Pip«ridinotetrahydro- 
naphthalenes, - and ^ iheir salts (v. 
Braun, Biiaunsdoef, and Kiksch- 
BAU«), A., i, 106, 

2-Piperidone, S-amino-, benzoyl deriv- 
ative ('I’homas, Kapfhammer, and 
Flaschentrackr), a,, i, 51. 
4-Piperidones, substituted, action of 
hydrogen chloride and of methyl 
iodide on (Petbenko-Kr)tschksko, 
PuTiATA, and Oasdblman), A , i, 

Piperidone-S'carboxylic acid, 3-nromo- 
5-hydroTy-, lactone (Traube, JuJIOw, 
andTEPOiiL), A., i, 1071. 
jS-Piperidylbntyronitriie (Brcylaxi.'^), 
A..i. 764. . ^ , 

Piperidyl-A^-ethylearbamic acid, phinyb 
ethyl ester, and its hydrochloiule 
(Society of Chemical Inousirv in 
Basle), A., i, 109i; 


Plperlne, pepper taste of (RaaiNBOLDr), 
A,, i, 700. 

replacement of, in pepper, by piper- 
idides (Staudingkr and Schneid- 
er), A., i, 361 ; (Staudinger and 
MClleb), a., i, 363. 

Piperitone (Read aud Smith), T., 
2267. 


exti action of, from essential oils (Read 
and Smith), A., i, 935. 
reduction of (Hughesdon, Smith, and 
Read), T., 2916. 

(7bPiperitone-a- and -iS hydroxylamino- 
oximes (Head and Smith), T., 2272. 
Piperouylidenetbebainone (G ULLAND a nd 
Robinson), T., 1004. 

1 -Piperony 1- 6:7 -methylenedi oxy- 3:4-di* 
hydromqninoUne-3 -carboxylic acid, 
.methyl ester, ami its hydrodiiorido 
(Society of Chemical Industry in 
Basle), A,, i, 371. 

^-Piperonylpropionic acid, a-amino-, 
benzfiyl derivative (SnciF.TY of 
Chemical Industry in Basle), A,, 
i, 371. 

Pipette, explosion, a new (Tiddy), A., 
ji, 694. 

Pitanga. See Eugenia piiangn. 
Pituitary body, grovrl h -controlling aub- 
htance from (Robertson), A., i, 
,508. 

active principles of (Dudley), A., i, 
629. 

Placenta, hormone of the, and its deriv- 
' stives (Frankel and Fonda), A., i, 
.1257. 

'Placental transmission (Bogeet and 
Plass), a., i, 974 ; (pLAssandToMP- 
kinb), a., i, 975. 

Plantago psylliunu seeds of, as pro- 
tective colloid (Gutbieb, Huber, and 
Eckert), A., ii, 393. 

Plants, chemistry of (Vogl), A., i, 990^; 
(Aszkenazy), a,, i, 1044. 
absorption of ions hy (Hoacland and 
Davls), A., h 1272. 
syntliesis of acid amides in (Smirnov), 
A., i, 636. 

effect of- ammoniuin sulph.ate on 
the growth of, and on the avail- 
ability of iron (Jones and Sbiye), 
A., i, 1043. 

amylase in (Sjobebo), A., i, 275. 
effeit of light on assimilation of ( 
burg aud Xegeibin), a, ’b 718. 
assimilation of electrolytes by (FrAt), 
a., i. 636. . , 

assimilation of calcinm by (Hunt and 


IV inter), a., i, 1271. _ . 

saiiidlationofcalcium, alum iDiuni, and 


79 . 
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» iAnt i, usimilatioii of lead by (Hetbsy), 
A., i, 1160. 

^thesis and degradation of aspara- 
gine in (pRlAKISOHNIEOV), A., i, 

m, 

colloids in (Sameo and Isaxeyic), A., 
i, 18. 

action of hexamethylenetetramine on 
the growth of (Blanck, Gkilmann, 
and Gizsbokk), A., i, 171. 
inornstiTe 'Bubstances in (Scbhidt, 
Geisleb, Akndt, and Ihlow), A., 
i, 274 ; (ScHMlBT and Miermastee), 
A., i, 884. 

effect df manganese on the growth of 
(MoHarque), a., i, 1160. 
availability of mineral matter for 
(Cobber), A., i, 79. 
nitrogen metabolism of (Prianischm- 
Kov), a., i, 425. 

mechanism of oxidation in (Gal- 
laober), a., i. 1169. 
paroxydaw in (Palladik and Maks- 
kaja), a., i, 427. 

effect of potassinm on the structure 
and development of (Weiszmann), 

. A., i, 635, 

orthoclase as a source of potassium for 
(Haley), A., i, 888, 
respiration in (Ferb Andes ; Lyon ; 

Smith), A., i, 1270. 
effect of chloroform on respiration of 
(Bay), a., i, 520. 

respiration of, and photosynthesis^ 
(SiKEHR and McGee), A., i, 988. 
action of salt solutions on (Iuin), A., . 
i, 172. 

effect of salts on the synthesis and. ^ 
destruction of starch in (Iljin), 
A., i, 1J2. 

soil solution and growth of (Tulai- 
koy), a., i, 992. 

, effect of titanium compounds on lhe 
growth of (NImec and KA^), A., i, 
1161. 

occurrence of urease in (Armstbono), 
A., i, 1275. 

green, constituents of (Fbanzfn and 
Helweut), a., i, 77, 620, 637 ; 
(FRANZBNaiid Kbvssner), a., i, 
427, 1045; (Franzen andOsTEu- 
TAo), A., i, 636; (Franzex and 
Kaiser), A., i, 1045. 
assimilation of carbon dioxide ami 
formaldehyde by(SADALiTsci]KA), 
A., i, 76. 

iron*chloro8is in, caused by man- 
ganese (Rippel), A., i, 1160. 
higher, assimilation of ammonia by 
(PRIAHiaCHKIKOY), A., i, 1159, 
action of hexamethylenetetramine 
on {£. and G. Nicolas), A., i, 77. 


PiantB, higher, effect of sulphur dioxide 
on reepirat ion of (Stok lasa, oebor, 
Zdobnickt, and Neeola), A., i, 
521. 

Japanese, chemistry of (Nakamura), 
A., i, 1046 ; (Komatsu and Ueda), 
A., i, 1274. 

leguminous, increase in root nodules of 
(Werner), A.#i, 1046. 
estimation of hydrocyanic acid in 
(Kohn-Abrest and Bicardoni), 
A., ii, 889. 

Plant cells, permeability of (Haber), 
A., i, 1272, 1273, 1274 ; (Brooks), 
A., i, 1273. 

formation of fat in (Haehn and Kint- 
top), a., i, 426. 

inorganic ions in the sap of (Hoag- 
LAND and Davis), A., i, 882. 
effect of organic substances on the 
formation of starch in (Maige) A., 
1, 989, 

action of saponins on (Boas), A., i, 
273. 

Plant extracts, effect of, on blood susjar 
(Thallinnkr and Ferry), A., i, 967. 
Plant products, sublimation of (Vieho- 
rvke), a., ii, 535. 

Plant tissnes, effect of desiccation on 
carbohydrates in (Link and Tott- 
ingham), a., ii, 265. 
formation ot vitamin- A in (Coward), 
A., i, 521. 

estimation of nitric nitrogen and total 
nitrogen in (Gullaoher), . A., ii, 
334. _ . . 

estimation of starch in (Denny), A,, 
ii, 95. 

Plasmodia, com position' of protoplasm of 
(Lepeschkin), .A,, i, 990. 

Plaster of Paris, settingnf (Jolibois and 
Chas.se VENT), A., ii, 565, 

Platinum, native,, structure of (Schrmt* 
schuschny), a., ii, 502. 
valeucy of, in mercaptan compounds 
(Ray), T., 133. 

/v-series spectrum of (Rogers), A., ii, 

200 . 

electromotive polarisation of (Pamki* 
i.ov), A., ii, 606. 

colloidal, preparation of (GuTBlEuand 
Zweigle), A., ii, 80, 
catalytic reductiou with (Lochte 
and Bailey), A., i, 906. 
Platinum bases {j^iinammines) (Tsch- 
ugaev, Grigorieva, and Tscher- 
NiAEV), A., ii, 499. 

Platinum oxide, preparation of, and its 
catalytic action (Adams and 
Sbriner). a., ii, 778. 

catalytic actiop of (Carothers and 

Adams), A., ii, 310. 
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PUtinm ojigeiUfl oompouidi 
PlatiAwn bftMi {phiinarn'mines) 
(Schleicher, Hrjjrkl, and SpiebL 
A., i, 1120. 

Platiscm eitisiatioii 
d^tiioation of, with thiocyaiiatfis 
(IvAHOV), A., ii, 263. 

Platiniua black, hydruge&aiiou of aide* 
hydea and ketoues by means of 
(Faillebin), a., i, 92. 
catalytic oxidations with (Ovsmano), 
A., i, m. 

PofMaiag, acid (Ix^EW? and Mu.nzek), 
aTj, 421. 

chloroform (Usdskhill and Kapsi- 
Now), A., i, 421. 

by methyl alcohol (Rikf), A., i, 734. 
in relation to aoido-sis (Loewy and 
MtiKZEJi), A., i, 42l. 

PcUriiation of electrodes (Verschak- 
mi], A., it, 115, 369. 
of double bonds (Lapworth and 
Robijij«on), a., if, 849. 

Polarity, inflaettpeof the atomic nncleiis 
on (Hesstock), A., ii, 233, 
induced alternate, octet theory of 
(PitASER'and HuMrHRiEs), A., ii, 
627. 

in relation to the fautomeric liy(lro> 
gen theory (Allsop and Kenner), 
T., 2296. 

Poloninm, radioactive constant ' of 
(Makaci.neaku), a., ii, 529. 
precinitolion of, along with bismntli 
hydroxide (tsciiER), A., ii, 602. 
PolyaeeifhpbthyleDe, and brotiio*(DziE. 
\v<!)n»ki and Olesiown.a), A., i, 
778. 

tf UoPofyEcenaphtbylene ( Dz f E'l^dxs k i 
and OlE 5 !<^>wna), A.j i, 776. 

PolyoyoUc eomponndi, chemistry of, iu 
reUtion to their hofjocycUc unaatur- 
ated Uomeridcs (iNfioLn, Seelet, 
and ThojCpe), T,, 853 ; (GrimwooJ), 
Ingold, and Thorpe), T., 3303. 
Po/ygmuja fiyc^ropiper, constituents of 
(Bjklecki and Lierehman), A., i, 
991. 

PolyguaiMyl8ilifiOn(PiiARMACEiTiscfiE 
1.NDC8TRIB, G. M. B. H., and Hau- 
schka), A., i, 30. 

Polymeriation (Lebeuev, Andrkevsk i, 
and M AH use he ISA), A., i, 770, 
Polypeptidei, resolution of {AnnEimAi.- 
i>EN and Goto), A., i, 1069 ; 
(Abderhalden and Alker), A., i, 
1071. 

compounds of normal salts with amino- 
acids and (Pfeiffer), A., i, 308, 
Pelmptida hydaatoim, synthesis of 
(Hahn, Ksllbt, and Scraeffer), 
A , i, 487. 


PoIysRceharidM (Kaebeb and Sura* 
NOV), A., i, 122 i (KAREEBaad Joos), 
A,, h 641 ; (Karrrr), a., i, 686 : 
(Kareeb, Joo 8, and ^aub), A., i, 
1182 ; (Kabrrb and FroROKi), A . 
n, 460. * 

constitution of {Irvini and Hihst), 
T., 518; (KoMAYstr, Inoitr, ami 
Nakaj), a., i, 1181. 
actmn of dry hydrogen' bromide oa 
(Hibbeet and Hill). A., i, 184. 
Polyanlphides, organic (Rinmo and 
Thomas), T., 3271, 

Polythionic aoidi. See under "Snlphor. 
Ponyamia glabra, oil from the seedn 
of (DRiiAi, SUDBOROUGH, and Wat- 
son), A-, i, 995. 

Poppy, Indian. See Papaver 'Somni- 
. /erum. 

Porcelain slip, effect cf addition of 
substences to (Kleeman), A., ij, 226. 
Porphyrias, natural (Schumm), A., i, 
631 i {Fischer and Schaumabn ; 
Fischer and Hilbeb), A., i, 96* ; 
(Fischer and Schneller) A. i 
1244. .' 

Posidonia, chemistry of tlje fibre of 
(Earl), T., 3223. 

Potassamide, equilibrium of mixtures of 
.s.qdamide and (Kraus and Cuy) A 
ii, 320. 

Potassium, absorption speotium of (Me- 
, _ Lennan and Ainslis ; Nauayak 
and Gunxayya), A,, ii, 357. 

. multiple lines in the spectrum of 
(Nissex), a., ii, 671. 

. ionised, spectra of, and of argon 
(Zeeman and Dik), A., ii, 670. 
positive ray analysis of (Dempster ), 
A., ii, 413. 

transport number of [Scunkii>er and 
Hraley), a., ii, 456. » 

interaction of ethyl acetate and 
(Scheibler,Zieonkk, and Peffer) 
A., i, 82. 

Potassium compounds, elTect of, on the 
structure and development of plants 
(McHaroVr), a., i, 635, 

Potassium salts, density of dilute 
solutions of (Hartley and Bar- 
BKTTj, T., 398. 

■ absorption of, by animal cells 
(Stanton), A., i, 508. 
nutritive value of (Miueb), A., i, 

4U. 

pharmacology of (Rosen Manx), A., 
i, 983. 

Potassium ammonioaluminate and 
amnion iomauganite (Bebcsthom), 
A., ii, SI. 

carbonate, solubility of, in water 
(Rubcov), a,, ii, 416. 
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BotMaium carbonate, solabilitj in the 
system, sodium chlorate and 
IIuiKSKi), 662. 
action of, on lead glass (RlcHiiO:tl)), 
A., ii, 687. 

chlorate, decomposition of (BEOwif, 
Buerows, and MoLauqhlik), A, , 
•ii, 661. 

promoter? in the decomposition of 
(Njbyille), a., ii, 857. 
oxygen-generating niixtnre with 
(Oda.ka), a., ii, 556. 
rednetion of, by ferrous sulphate 
(HEBSOBKOWiTScn), A., ii, 25. 

perchlorate, decomposition of, and its 
catalysis by ferric oxide (Otto and 
Fey), a., ii, 474. 

chloride, deposits at Solikamsh 
(Kuksakov, Belorlazov, and ' 
SCUMATKO), A., ii, 2tS. 
velocity of formation of (Arki.), A., 
ii, 745. 

equilibrium of ammonium nitrate 
and (Pjsrmak and Saundeks), 
T., 841. ! 

equilibria in the system, calcium 

* chloride, magnesium chloride, 
water, and (Lbe and Egbrton), 
T., 706. ! 

solid] dcation of magnesium chloride, 
barium chloride, and (Valentin), 
A.,ii, 73. 

chloride and nitrate, equilibrium of- 
calcium chloride and nitrate, water, 
and (Barbaitdt). A., ii, 621. 

cupric chlorite (Levi and Cipolt.okeI, 
A., ii, 492. 

• chloroiridiate, deconaposition of 

(Gire), A., ii, 162. 

chloropalladite and chloropUtinitc, 
crystal structure of (Dickinson), 

* A., ii,25. 

Huoborate and permanganate, iso- 
morphism of (Xambonini), a., ii, 
70. 

hydrogen fluoride,- crystal structure 
of (Bozot’.rn), A., ii, 758. 

hvdride, preparation of (Bai; dwell), 
*A., ii,20. 

hydroxide, formation of, from potas- 
atum carbonate and lime (Bcd- 
NiKov and Svrkin), A,, ii,' 
634. . 

activity coeflScienls of ions of 
(Knobel), A.,ii, 116. 
transport nnmbrrs of, in aqueous 
solution (Knobel, Worcehteb, 
and Briqob), A., ii, 119. 

' , hydroaulphide, hydro! vsis of (Was- 
astjesna), a., ii, 625. 

iodide, equilibrinm of lead jo-lide and 
(Dkma 8SI£0X}, A., ii, 565. 


Fotaiiiiim iodide, reaction between 
hypochlorites and (KolthoFf), 
A.,n, 176. 

estimation of (Matthks and 
ScHUTZ), A., ii, 438. 

tniodide, RSatgen ray structure of 
(Clark and Duane), A., ii, 
856. 

permanganate, electrolytic preparation 
of (Gkube and Metzger), A., ii, 
319. 

photochemistry of (Rideal and 
Norrisei), a., ii, 362, 450. 
oxidation (d phenyl-fatty acids by 
alkaline (Prshevalsei), A., i, 
567. 

preparation and use of standard 
solutions of (BnuHne), A., ii 
658. 

atabiUty of solutioos of, and their 
standardisation (Hackl), A., ii 
42. 

nitrate, equilibrium of lead nitrate, 
water, and (Glasstone and 
Saunders), T., 2134. 
freezing-point car vis for mixtures 
of s^mm nitrate and (Briscoe 
andMADGEN), T., 1608 ; (Madgin 
and Briscoe), T., 2914. 

fe^roxide, interaction of, with ice and 
.with dilute sulphuric acid (Hawley 
and Sand), T., 2891. 

platinocyanide* equilibrium of, with 
water and with lithium platino- 
cyanide (Tkrret and Jolly), T., 
2217. 

sulphate, equilibrium of ammonium 
nitrate and (Perman • and 
Howells),,!., 2128. 
solubility of magnesium sulpliate 
and (Levi), A., ii, 758. 

aluminium sniphate, dilate metric 
experiments with (Ivanova), A., 
ii, 296. 

^>rr8ulphate, pieparation of (Picuter 
and Humpert), A., ii, 562. 
redaction of, by radium rays 
(Kailan), a, ii, 601. 

wNmoaulphide, hydrolysis of (Wasast* 
jersa). A., ii, 625. 

penfrtsnlphide, action of, on alkyl 
lialidea (Riding and Thoxaf). T., 
3271. 

sulphite and hydrogen sulphite, action 
of formaldehyde on (^talella), 
A.,i, 181. 

po/pthionates, conatitntion and heats 
of formation of (Martin and Metz), 
A., ii, 759. 

Potusium organic eomponndi 

aryUulphoniodoamidea (RoBERTa), T., 
849. 
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Fottuiiun orvaalo nmpoiudi:— ] 

cobalt!*, cbronii-, ferri-, and ferro- 
mDidea,diffl()ciatioiiof (Bcbhows), 

T., 2028. 

fairicyanide, electrolytic precipitation 
with (Koltboff), a., ii, 260, 260. 
ferrocyanide, photoelectric activity of 
(FooLz). A., ii, 363. 1 

use of, in analysis (Pobi.k^za), A-, 

* ii, 603. 

detection of (Cole), A,, ii, 703. 
methyl snlphate, action of, on mono- 
carboxylic acids (Simon), A., i, 290. 
PotaHinm deteotion, eatimation, and 
leparation 

detection pf (Odttica), A., ii, 497, 
detection and estiniation of, with 
sodium 8-chloro-B-mtro-m*toluene- 
iulphonata (H. and W. Davies), 

T., 2970. 

eatimation of (Pozzi-Escot), A.j ii, 
607 ; (Morbis), A., ii, 698. 
estimation of, as ^um {de la Paulle}, 
A., ii, 181. 

eatimation of, “by the nee of bismuth 
Boditim thiosulphate (CnsiNiEu), 
A., ii, 38. . ’ 

eatimation of, with sodium cobalti. 

nitrite (CLESFEtT), A., ii, 181. 
estimation of, by Frzibylla's sodium 
hydrogen tait rate method (Hubert), 
A., ii, 181. 

eatimation .roluraetrically (Bulli 
and Febnakuss), A., ii, 507. 
estimation of, in human blood (Mirkin 
and’DBtiBKiN), A., ii, S07. , 
estimation of, in insoluble silicates 
(Gbkrk), A„ ii, 255. 

. estifnetion of, in soils (Bipchofp and 
Marchand), a., K, 786. 
estimation of, and its separation from 
sodium (Smith}, A., ii, 789. 

Fatatoei, sweet cooVed, maltose in 
(Gokb]i a., i, 1183. 
analysis of (Bom an and Mattis), A. , 
u, 799. 

estimation of starch in (Lino and 
Prior), A., ii, 702. 

Potential of electrodes (Heyhovbey), 
A, ii, 114 ; (Garrison), A., ii, p5. 
ionisation. See Ionisation potentials, 
at fhe boundar)- of two lit^uid pleases 
(Bauir), a., ii, 53. 
meaaarements with meinbrsncs 
(Hitchcock), it, 530, 826; 
(Pbidraux and Uuookr), A., ii, 
726 ; (Hill), A, ii, 826. 
Potentlomater, use of, in the study of 
photochemical chatige (Riukal and 
Borribb), A., ii, S62. 

PtaModymliun, estimation of (Brinton 
and Paokt), A., ii, 581, 


Precipitates, velocity of formation of 
(BOU8SU), A., ii, 144s 
adsorption by (Cbattkkji and Dear ; 
Dhar, Sen, and CiiATTEnJi), A., 
ii, 615. 

replacement of substances adsorbed in 
(Charrioo), a., ii, 540. 
Preeipltation, rhythmic (Notboom ; 
Ltebegano), a., ii, 395 ; (JANEif), A., 
ii, 396, 620. 

Pressure, internal, of liquids (Karpkn), 
A., ii, 11. 

Pressure regulator, for use during 
filtration (Rath), A., ii, 628. 

Pristane (Toyama), A., i, 890. 

Procaine, estimation of (Hanson), A., 
798. 

Pnocellosfl, and its osazone (Bertrand 
and Be.voist), A., i, 756. 

ProUne, synthesis of (PuTOceiN), A., i, 
1225. 

Proline, >-hydroiy-, synthesis of 
(Traube, Johow, and Tepohl), A., i 
1071. 

i-Prolylglycine anhydride (Abdeb- 
halden), a., i, 717. 

7-Prolyl;f'ieacine anhydride (Abder- 
HALDEX), A,, i, 717. * 

Promoters in catalysis (Medsforth), 
T.,.1452. 

Pro^ialdehyde, condensation of, with 
antmonia (Tschitschibabin and 
Oparina), A., i, 1123, 

’ Propane, aa»'ictmbromo* (Demjanov 
and Dojarenko), A., i, 1189, 
'Propane aeries, keto-cyclol change in 
the (LASFEARaiid Thorpe), T,, 1683. 
^rioPropane, ^^ibronio* (Demjaxov arid 
D(ijake,vko), a,, i, 1188. 

Propane series, tautamerism in the 
{Goss, Inoold, and Thorpe), T., 327, 


r^c/opropanecorboxyl chloride, 1- 
chloro- (Buuylants and Stassesb), 
A., i, 213. 

c^clopropanecarboxylic acid, alkali salts, 
electrolysis of, ‘and its allyl ester 
(PicHiEAand Rkeb), A., i, 677. 
cyri'^Propanecarboiylio acid, I-chloro-, 
and its sodinm salt and derivatives 
(Bbcylants and Stassens), A., i, 213, 
rt/c(oPropane*l: 1 •dicarboiylic-B.'S-di- 
acetie acid, eiliyl ester (Farmer), T., 
3336. 

n/cfoPropauedicarboxylicdiphenyl- 
‘ acetic anhydride (Staudinceb, 
Schneider, Schotz, and Strong), 
A., i, 489. 

ci/f?(^Propcne (Demjanov and Dojar- 
' ENKO), A., i, 1188. 

?i. and wo'Propenylbensene, ^J-brorao* 
(Ziegler and Tiemann), A,, i, 31. 
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Fropionio ac{9» lead tetrs<8alt» prepar- 
ation of (ScHAtt and IIblzbr)) A., i, 
87. '' . ' 

Propionic acid,- tf-<2ichloroamino-) ethyl 
ester (Tkaubb and Gookel), A., i, 

' 190. 

PropionylpapaTerine, and its deriyatives 
(ScHNKiDBR and Nitzb), a., i, 702. 

S-Fropionylphenylarainie acid, 4>hjdr- 
oiy-, /J-niUophenyl hydrazono (Al- 
bbrt), a., 'i, 70, 

I'Fropiophenone, 3 :5-dtbromo-2:4-(fi- 

hydioxy*, and its phcnylhydrazone 
(Gnaoy\ a., i, 467. ^ 

Froplophenones, substituted, decomposi- 
tion of, with sodsmide (Albesco), 
A., 1, 41. 

d-Propoxybeniylacetophenone, a-bromp- 

(DurwAissE and GEbald), A., i, U^. 

Propyl alcohol, /S^-diamino-, synthesis’ 
of (Philippi and Skka), A., i, 1186. 

Propyl n-butyl sulphide {v. Braun and 
Engblbertz), A., i, 894. 
chloride, iSy-diainmo-, salts of (Phil- 
ippi. Seea, and Ableidinger), A., 
1,1185. 

•bypochlnrites (CnArrAWAT and 
S Bagkebbro), T., 3001. 

Propylacetoaeetic acid, broino- and 
chloro-, ethyl esters, action of hydr- 
azine on (Macbeth), T., 1126. ' • 

6*isoPropyl-5-allyIbarbitnTic acid, 
(Preiswerk), a., i, 298. 
compound of (Hoffmann-La Roche- 
&Co.), A.,i, 155. 

Propyluoamylbarbitnrio acid (^k- ' 
mairr), a., i, 388. 

Propyluoamylbarbitnric acids (Sbonle 
and Moment), A., i, 249. 

Propylisoamylmalonic acid, and its 
ethyl ester (Sohmaire), A., i, 388. 

B-n-Pnpylantliraeene, and its picrate 
(SiEGLiTZ and Marx), A., i, 912. 

Propylbensene, molecular compound of 
hydrogen bromide and (Maass, Boo- 
mer, and Morrison), A., i, 769. 

d-tsoPropylbenzoic acid, 5-chloro-2- 
amino-, and its hydrochjoride and 
acetyl derivative (Wheeler and 
Gilbb), a., i, 28. 

o-Propylbensyl amine, y-chloro-, and its 
salts {v. Braun, Zobel, and. Bless- 
ing), A., i, 372. 

PropylbntylbarbitTUric acid (Sommatre), 
A.,i, 387. 

MoPropyl-'n-batylbarbitnric acid 
(Shonlr and Moment), A., i, 24^. 

Propyl-n- and -Mc-botylbarbituric acids, 
and the ethyl ester of the former 
(Sommaire), A., i, 887. 

Propyl-Tt-bu^l ketone, and its semi- 
carbezone (Blaise), A., i, 5SS. 


AT-Propylcubaiolet,' 8-aitie* (Shyiks 
and ^ cker), T., 2144. 
p-uoPropyleinnamie teid, eHhici- 

(Granacher, GsrO, Oener, 

Klopfenstein, and Soslaiter), 
A., i, 707. 

and its disulphide ((Jendelkan), 
A., i, 605. 

uoPropyldeozybensoiii. 8ee a^-Di. 

phenyhy- methylbutan-a-one. ‘ 
9-n'Propyl-9 : lO-dikydroaniluraeeae 
(SiEOLiTz and Marx), A., i, 913. 
cj/c^oPropyldimetkylamine, and its salts 
(Demzamoy and Dojarenko), A., i 
1189. 

Propylene, hydration of (Wibaut and 
Diekmann), a., i, 1049.' 
action of selenium oxychloride on 
<Frick), a,, i, 890, 
thiohydrin (Farbwbrke vorm. 
Meister, Lucius, k Brunino) 
A., i, 87. 

Propylene gflyeol, oxidation of, by 
potassium permanganate (Evans) 
A., i, 176. 

isf^Propyl-yi-ethanalbcnBene. See p-Cy- 
mylscetaldahyde. 

c^cloPropylethylketinunt, and ita hydro- 
chloride (dr BtEiSERi), A,, i, 811. 
jS-isoPropyljglntanumde, oa'-dicyano- 
(Curtis, Day, and Kihmins), T., 
3134. 

)3-isoPropylglutarie ae^prepar^tion of 
(Curtis, Day, and kimmins), T. 
3134. 

Propylglycerol, and its tridCetate (Ds- 
laby), a., i, 86. 

Propyl giyozal, and its deriystives 
(Blaise), A., i, 181. 
7 -Fropylliezaa- 7 -ol-A*one. and its de- 
rivatives ‘(Locquik and Woubeko), 
A., i, 302. 

a-Propylhexoic adid, and its amide and 
chloride (Sommaire), A,, i; 387. 
i^oPropylhydraiiae, and its derivatives 
' (Lochte, Noyes, and Bailey), A., i, 
28. 

tfoPropylhydrobenioifl, See od-Di- 
pheny!- 7 -metbylbatane-ad-dioL 
tsoPropylidene eomponndi, formation 
of, from ay-glycoli and acetone 
^BdESEKEN and Bebuanb), 4., i, 

of sugars (Freudenberg and Doser), 
A., i, 632 ; (Freudenbibo sod 
Hixon), a., i^n79. 

uoPropylidene'de^cse y-sulphate, salts 
of(OHLR), A., i. 639. 
uoPropylidene-deztroce-9-iiilpkiirie 
acid, and its salts, and the moco- 
hydrate of its itrychnine ult (Ohl«), 
A., i, 639. 



’’'L^Tuff.l’ sh'™"- “i 
pr^7l«Ur(SBOKu.„<,Mo«»,.), 

SceS™'5*l- f and 

»^,?*»T>^ 7 lp.r<.pyl.lcohoI fR,, 
i2[^A and Stoll), a., i 120 
f«»Prop7lpli.ii7lpyniTi. acid' iGaa» 

.Ts;£xt,“s“~: 

rJSr4TY„“““‘' s 

3'!!»X.“S-.W;, 

‘S2.*TSS:;»'-r,“' 

rtssjs, and Dokat), a , i 

"■f;;'’l’7‘‘??«P7llwbit<nic acid (Saov 
u and SfoiiiHT), A., i 249 
mpylpTraial*, inhrdwzr-' helm 

»»S), T., 3186 ^ ^'*' 

**»P7lqoiii(ili»a methiodidc (Meisik 
HK^K a and 8 ch0tze), a i 839 

i, 906 ®od Smirnov^ A., 

iu- 

” A.! i’m “‘° ' 




w<i Reid), a., i ”33'*“ (Hoiihai 
See ^--Bexen- 


>-0!, -- — -aibi, 

beimS), A™i‘ it?"™ (Oi'Pi 
1*!“ 6lf‘ (EiUAOHE, 

«‘«/-Oi;,S6EE..EEa„dPAD„,Oa 

■action of ultra-violet licr^t 
. ‘;ma of (Moan), A , *86s”° 

on of chloridce of m, 
COCK), A., i, 259 ' (®®0I 

dicl«trkconalant;of(KEUEE).A. 

ataWU7ofau.penaions„f(L„aa,,^. 

*;!aittKS5-c 

•A., i, IH3. ' (Sriql), 

fermentative and catalvhV n ■ 
fSAniirnvo , fiseiOD of 

lj5ADIK0^ andZBLIKsKj) A i 75l 

‘T 'i” W 

ydrojysia of, by formic acid (Zklik- 
aai and Sauieov), a., i, fa 

aniino-acid from 
the Hydrolysis of (Mcrilkb). A., i, 

separation of hexone bases from the 
products of hydrolysis of (Foster 
and ScHM[DT). A., i. 963. 
cataphorasis of (Svedberg and Jette) 

A., 1, 614. 


A., i, 614. 
coagulation of (Lkpeschkin), a 
394 ; (Becka), A,, i, 7l7 ; (B 
and Sixkora), A., i, 962. 
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?rot«i9f, decompoaitioQ of (Tbooksb- 
oaabd), A., i, 616 ; (Abdbbhaldbn 
uid Suzuki), A., i, 718 ; (Abdsk- 
haldin), a., i, 1029. 
chemistry of (Blum and Stbauss), 
A., i, 717. 

action of aluminium hydroxide on 
(Ra&uzin), a., i, 867. 
action of.chlorophyll and, on carbon 
dioxide (Kislbb and Porthbim), 
A., i, 424. 

action of, on colloidal gold solutions 
(Rbzkikoff), a., i, 616. 
bydroxypyiToles in (Thobkssgaabt)), 
A., i, 1243. 

reaction of, with soaps of higher fatty 
acids (Matsumura), A., i, 896.^ 
sulphur groupiug in (Hakbir), A!, i, 
462. 

tryptophan content of (Mat and 
Rose), A., i, 160. 

metallic compounds of (Vabde* 
YJtLDK), A., i, 962. 

determination of the Hausmann 
numbers of (Xnaoos), A., 1, 

1143. 

precipitation of, by salts (Hbws), A., 
i, 1263.^ 

precipitation of, in grasses (0 ‘ Dwte r) , 
A., i, 636. 

denaturation of (HAltitl.s), A., i, 492, 
concentration of, in tissues (Cohn), 
A., i, 1260. 

content of, and metabolism (Tbb- 
KOINE, Feuerbach, and BreIick- 
mann), a,, i, 413. 

effect of, on gaseous metabolism 
(LeimuOrfer), a., i, 420. 
di^ibility of, in yitro (Jones and 
Waterman), A., i, 962. 
rate of digestion of, by pepsin or 
trypsin (Northrop), A., i, 69. 
effect of acids on the digestion of, by 
pepsin and trypsin (Northrop), A., 
1, 260. 

influence of carirosine and of ions on 
digestion of, by p^in (Smoro- 
DiNCEv), A., i, 819. 
snbetitation of, with carbamide in 
ruminants (Honcamp and Schnzl- 
LER), A., i, 977. 

of serum, action of formaldehyde on 
(K0BTBN), A., i, 504. 
in yeast, colloid chemistry of (Luers 
and Schuster), A., i, 616. 
Bence'Jones, crystallisation of 
(WiiAON), A., i, 868. 
reaction of, with pbosphotungstic- 
pho«phomolybdicresgent(LKViNR), 

detedion of hiatidine in (Brunswick), 
A., ii, 592. 


SUBJECTS. 


Proteiai, estimation of, nephelometric, 
ally (Bona and Klxinmakn), a 
ii, 890. ’ 

estimation of, in blood plasma (Ruszr. 

tIk), a., ii, 891. 
estimation of, refraetometrically, 
serum (Nxubausen and Riocr) 
A., ii, 611. 

estimation of amlno-’nitrogen in 
(Wilson), A., ii, 676. 
estimation of cystine in (Haerib) 
A., i, 492. 

estimation of nitrogen in , (Kobttt* 
scHKv), A., ii, 874. 
estimation of tryptophan in (Matsu- 
yama and Mori), A., -i, 867. 
Froteini, chlorinated (Salkowski), A 
i, 494. 

iodo- (Blum and Strauss), A., j 
. 717. 

Proteolysis, reactions for detection of 
(M, and Mhz £. Wolluan), A., i 
615. 

Frotoaetinium, period of activity of 
(Mennie), a,, li, 719. 

Frotoeateehualdehyde, synthesis of, and 
its tetra-acetyl derivative (Glasee 
and Ueberall), A., i, 820. 

Ftotopectiii‘(TuTiN), A,, i, 1162. 

Protoplasm, colloidal chemistry of 
, (Heilbrunn), a., i, 1163. 
com position of, of plasmodia ( Speech- 
kin), a., i, 990.' ■ 
reaction of reagents on (SsnrBiz), A., 
i, 1013. . , 

actihn of arsenic on (Voeotlin, Dter, 
and Leonard), A,, i, 1266. 

Ptttotropy (Lowry), T., 828. . 

Protozoa, toxicity of alkaloids towards 
(Henry and Brows), A., i, 986. 

Pntnus pissardii, constituents of the 
leaves of (JoKESco)’, A., i, 77. ■ 

Prussian blue (MOllek .and Lautek- 
bagh), A., i, 191. 

solubility of, in. solutions of oxsiates 
(Kohn), a., i, 312. 
and Turu bull's blue (MUller sod 
Lauterbach), a., i, 191. 

Pseudomeriim (I/)wrv), T., 828, 

Pseudomyg Iroosli (terrapin), action of 
morphine and codeine on the medulli 
of (Heinekamp), a,, i, 1266.* 

Ftyalin, secretion and activity of 
(PniNOSHEiM and Gorodiski), A., 
i. 1146. 

action of arwnic and antimony com* 
pounds on (Smorodisciv and 
iLiis), A., i, 1246. 
effect of quinine and urea derirativa 
on (Smobodincev and Novjko'), 
A., i. 1145. 

Puff-bail. See Lycoperden 
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Farifi«» ®Dd its 

aodwin Mlt, and dinietbjrl esttr (Ray, 
ChaIbavabti, and Boss), T., 1959, 
(Moore and Oatrvyood}, A., i, 
253 ; (Gatewood), A., i, 254. 
porina Itam, effect of, on inotal)c>H.<iTn 
{Undebhili and TARaELL), A., i, 
413, 

Pnrine mercajotans of (KAv, 

Chakbavabti, and Bose), T., 1957. 
Parity, crirical solution teraperatores as 
criteria of (Jones), T., 1374, 1384. 
Parole of CmIos, rhythmic formation 
of (Davies), A., ii, 836. 

ParporogaUls (HsEzia), A., i, 806. 
constitotion of (Wjlutattkh and 
Heiss), A., i, 1212. 

FurpBK^llltieurhoxyUc acid, melijyl 
ester (WiLtSTATTER aod Heiss), A., 
i, 1218. 

precyanine. and its salts (MoComiiik 
and ScARBOROUOH), T., 3279. 
pvraniidone, influence of, on metabolism 
(Glt88l.En),’A.,.i, 975. 
estimation of (Hanson), A., ii, 800. 
pTrauhydionei (Sc^neidkr), A„ i, 
1111 . 

Pyiargyrite, spectraphotoelectrical 
sensitivity of (Cobi,entx - and Eck- 
FORP), A., ii, 206, 

Fyrazole aeriei, isomerism in the (v. 
AawEBB and Brocbr), A,, i, 151.* 
substitution in- ‘the (Morgan and 
Ackerman), T., 1308. 
Fyrazoleoai^boEFl^e aaid, 4-iodo. (Mor- 
gan and Ackerman), T., 1815. * 
Pyraiolonei, 4-amiuo-^ carbamic acid 
derivatives of (Farrwerke voHft. 
Meister, Lucius, A Bruning), A,, i, 
858. ■ ■ _ . 

Pyrethcoiiio acid, an<l dthydroxy-, and 
their, derivatives '(Yamajioto), A., i, 
1010. 

Pyridine, photosynthesis of (Balv, 
Heilbron, and Stern), T., 188. 
ultra-violet absorption spectrum of 
(Fischer and Steiner), A., ii, 2. 
extraction of humns and flatty matter 
from (PlETTRK), A,, i, 736, 
addition of ethyl bromoacetate to 
(DmsR, MuOombir, and Scar- 
BORaucH), T.p 1236. 
iridium compounds of (Del^pine), 
A.,i, 480, 944. 

action of sodamide on (Wibaut and 
Dinokkanbr), a., i,*486. 
chlorate (IZMAIiAKl), A., ii, 523. 
bydroferrocyanide and sodium ferro- 
cyanide, and its separation from 
Moqninoline (CuMMtvo), T.. 2461. 
trioxodicblonHwmonate (Scaoliarini 
andZANNiHi), A., i, 1200, 


Pyridine, denvatives of (Renary and 
Lowenthai.), a., i, 53. 
detection of (Spacu), A., ii, 40. 
Pyridine, 2-araino-, bromination of 
(Tschixschibabin and Tiashe- 
uovA), A:, i, 596. 
dijzotisation of (Tschitschibabin) 
A., i, 598. . 

nitration of, and 2-chIoro-5-bromo-, 
2-chloro-3.nitro-, and S-nitro- 
2-hydroxy- {Tschitschibabin 
and Bylinkin), A., i, 595. 
phenylation of (Tschitschibabin), 

sulphonation of (Tschitschibabin 
and Tiashelova), A., i, 697, 
hydrochloride (Tschitschibabin 
and Vohobiet), A., i, 599, • 
'3-amino-, azo-ester reaction of (DiEiR 
and Bhhnen), A. , i, 39 L 
2;6-tfiamiao-, and its salts and deriv* 
atives (Tschitschibabin and 
Zeide), a., i, 599, 

2- and 4-amino- (Chemischb Fabrik 
AUP Actikn vorm, Schbring), a., 
i, 148. 

3- bromo’-5-Ditro-2-aminO' (Tschit- 

schibabin), a,, i, 597. 

drbronio-, bromoamino-, bromohydr- 
oxy-, and bromonitro-derivaiivcs 
(Tschitschibabin and Txashe- 
lova), a., i, 596, 

. 2-chlqro-3-cyano- (Spate and Kol- 
lib), a., i, 595. 

hydroxy-derivatives, preparation of 
(Tschitschibabin), A., i, 1121, 
Pyridine bases, synthesis of (TscHir- 
schibabin), a., i, 1121, 

Pyridine series, azo-eolonring matters of 
(Tschitschibabin), A., i, 613. 
2-Pyridiae-3-axo-2:6-dfaminopyridiiie 
(Tschitschibabin), A., i, 614. 
2-Pyiidineaio-a- aud -jS-naphthols, and 
the hydrochloride of the iS-compound 
(Tschitschibabin), A,, i, 614. 
2-PyTidineaiDreBoreinol, and its sodium 
salt and hydrochloride (Tschitscbi- 
babin), a., !, 614. 

Pyridine-S-cajboiylamide, 2-hydroxy- 
(Spatii and Kollkb), A., i, 595, 
9-Pyridone*l- acetic acid (Spate and 
Kollkb), A,, i, 595. 
C'-{2'-Pyndyl)-l-methylpyrrolfti, and 
their salts (Wibaut and Dinge- 
manse), a,, i, 1232. 

Pyridylmaeie acid, diamino-, diamide 
of (WiBAUTaud DiNgeransb), A., i, 
1232. 

2-Pyridylphenolij and their salts 
(rsCHITSCHIBABIN), A., i, 598. 
l-(2^-Pyridyl)'pyrrole, and its salts (Wi- 
BAUTand Dingkmansb), A.,i, 1232, 
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l-FTvidylpymlMr ftcd their wlta 
(Tsohitsc^ibabih and Btlinkin), 
A., i, 95.4; (Wibiut and Dinok- 
MANBi), A.» i, 1232. 
pTrittidine, 4:5-</iamiDo-2:6.dihydroxY-» 
and 2:4;6-inainino4*hydroiy-, de- 
riYatives of (Tradbb), A., i, U36. 
deiiv^iYea, behaTionr of, in the 
oVganura (Hahk and Lintzel), 
A., i, 1269. 

Tnetaboliam of. See Metabolism. 
Pyrimidines, 4;5*<iiammo- (Taaube), 
A., i, 1135. 

Pyrobiloidanio acid (W i bland and 
SCHUCBTUNO], A., i, 41. 

Pyroeateehol, fusion curves of binary 
miztnies of qainol, resorciuoF, 
X'Ditronaphthaleoe, and (Sbndbk), 
A., i, 461. 

equilibritnh of, Tvith resorcinol and 
a-nitronaphthalene and with qainol 
and a’Ditionapbtbaleue (Senden}, 
A., i, 921. 

- compounds of, with tervalent chrom* 
ium and bivalent copper (Wein- 
LAN'D and Walter), A., i, 674. 
bwhenoxyalkyl ethers (Kohn and 
Safrin)) a., i, 559. 
triphenylm ethyl etbera (Speibsl and 
Toeldte), a., i, 331. 
bromochloroaeetyi derivative f Rosen - 
MDND, Kuhnhenn, and Lksch), 
A., i, 1095. 

Pyroeateehol, 4>aniino- and 6*mtrd.4> 
aminO’, acetyl dt'rivatives, diacetates 
of (Hbller, Lindneb, and Georgi), 
A., i, 1095. 

bromo-, and its dibenzoate (Rosen > 
UUNuand Kcenhenn], A., i, 733. 
Pyrooateeholborie acid (Hermans), A., 
i, 558. 

Pyroeateohelpyridiiuiun sal ts and be ta i ne 

(Baenett, Coox, and Driscoll), T. , 
614. 

Pyro-^-eheloidanio acid, and its hydrate 
(Wieland), A.^ i, 41. 

Pyrogallol, bromoacetyl derivaiire 
(^sr:^mund, KuhJ«i[enn, and 
Lesch), a., i, 1095. 

Pyrogallol, and lit'.bronio-, deriv- 
atives of (R 08 ENMU.ND and KruN- 
bbnn), A., i, 783. 

Pyroglntaminoamide (CLOF.irA and 
WCNSfHB), A., i, 516, 

Pyromellitie acid, preparation of (dk 
Diesbace, Schmidt, and Drceer), 
A., i, 798. 

PyremEcie aeid, antiseptic action of 
(Kaufmann), a., i, 882. 
PynmEsyldiaethyUminotstrahydro- 
BEphtlmlMa hydrochlorides (Gon- 
zAlez and Cahpot), A., i, 209. 


Pyromneylliydroxaaio aeid cUacetate 
(Herd and Cqobeam), A,, i, 312, 
Pyroninet, thio-, and their derivatives 
(BATTKOATand Frieb), A„ i, Hh. 
Pyrophoiphorie aold. under Phos. 
pboms. 

Pywle, abeorption spectrum of (Kor- 
BHUN and Boll), A., ii, 360. 
and its derivatives, abserption spectra 
of (Koesohek and Roll), A., ii, 107 . 
action of diazomethane on derivatives 
of (KEbter and Maao), A., i, 242. 
derivatives (Fiscber and ^hneller) 
A., i, 943, 

Pyrrole, bydroxy-, derivatives of (Bek. 
ary and iCoNRAD), .A., i, 240- 
(Benaht andLAU), A., i, 366. 
Pyrroles (Fischer and Zeewkck), a. 
i, 364 ; (PiERONi), A., i, 1289. 
polymeric, constitution of (Pieeom 
and Mogei), A., i, 613. 
melanins from (Saocardi), A.,i, 185 . 
Pyrroles, hydroxy*, in proteins (Trork’. 

SEQAARD), A., i, 1241' 

Pyrrole group (Oddo and Toqnaccbim) 
A., i, 709. 

Pyrrole reaction (Chotinski), A., ii, 444 . 
FyiroleasO'Colfnring matters, catalytic 
hydi‘o^|[enation of (Kschke and Roth- 
WKILER), A., i, 391. 

Pyrrole- 3- carbezylic acid, 6-uitro.2:4 rfi- 
hvdroxy-, and its salts and esters 
(KOkteb and Maao), A., i,.^ 43 . 
Pyrrolephthaleia JOddo and Toonac- 
CHisi), A., i, 709, , ■ 

d-PyrrolldinoaBtipyriBS,* anU its salts 
(V. Braun andLEMKE), A., i, 7 . 
2-Fynolid(»6, 4*hydroxy- (JohitaV 
A., i, 190. , 

■ Pyrrolidonepropionamide ( Leuchb and 
Kagel), a., i, 190. 
d'PyrroUdylevhinor, and its sal^ (Pu- 
TOcniN), A., i, 1224. 
4-A*'PyrroU]toaiiti|7rl]ie‘ (v. Bkaus 
and Lsmks), A.,i, 7. 
8*PyrroylpropiOttlc aeid, and its etLrl 
ester (PiERONl), A,, i, 1239. 

Pyrryl ketones, metliylation of (Tko- 
NOV), A., i, 602. 

Pyrua inalua. See Apples, 

Pyruvic aeid, foimation of, from alanine 
(Simon and Piaex), A., i,*545. 
formstion of, from lactic acid (Smi'ii 
and Sdbrow), A., i, 298. 
formation and utilisation of, by bacilli 
(Bbrtrblet), a., i, 881. 

production of, by microbes (AcDEt)i 
A., i, 272. 

productiem of, during glycolysis (Simo>' 
and Aubel), A.. 1 . 875. 
adsorption of, by auimal charcoal (Ab- 
DERBALDEH iud SUSEKl), A-, >» 
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prrBTi* fermuiUtion of (LsBSDcy 

Hid FOLOXUUK A., ii, 638, 834 ; 
(KsffBBAO tud V. May), A., i, 
1168; (Qottsohalk), A., i, U69. 
action of jrewt on (LnsBEN), A,, i, 
424. 

acetnldohyde from, in blood (Stepp 
and Bbbbehi)i A., i, 625. 
pyrnvio bromo., and its ethyl ester 

(Wabd)i T., 2210. 

dicbloro-, and ito ethyl ester {Kli* 
iiJtBXo)i A., it 

chlorobroMO* (Gamiko and Muzro), 
A., it 2*. 

prrnYylhydroxaaie teid, phenyihydr- 
Hones of, and their derivatiYes (Gas- 
taldi), A-. j, 1237, 1238. 
pymrylideae'O'hydniinoheiuoie acid, 
and its phenylMazone (Klirgl aud 
SCUBALXNBACH), A., I, 835. 
pTrylinm eompoonds (Diltbet agd 
Kiscjieb), a., i, 699. 

Pyryllim Mltf (Gabtaldi and Pkt- 
betti), a., i, 478. 

synthesis of (PBATT and Robi>'som), 
T., 745. 

pyvoreide ,(^ichloro- (G aeino), A., i, 23. 
chloiobi-omo* (Gakino and Mdzio), 
A., i, 24. 

FTYurini halogen deiTYatireS'(6AR[NO), 
A,, i, 23; (Gahino and Huzio), A., 
i, 24, 


ODantnm theory and atomic structure 
(Bohe), Am ii, 478. 
in relation to iaotopee (N'icholson), 
A.,iit40L ■ ^ 

ftuarts, crystal structure of (McKee- 
11 an), a., ii, 633. 

influence of Tariods fiux#a on (Pa an a - 
VANO and delTueco}, a., ii, 487. 
(tnebrachine. See Yohimbine, 
dnebracho bark, action of nitric acid on 
(Kinbeck and Jabeokhki ), A., i, 1099. 
ftnercitrin in fresh and dried tea h aves 
(Ucurts}, Am i, 1046, 
woftwrcitrin from brown-husked raatze 
(SANnoand Bartlett), A., i, 172, 
(laiaaldise. See 2-M«thjlquiDolm«. 
QninsldiBie aoid, preparation of (Ham 
mick),T., 2882. 

ptri’doindoli&a, and ita acetyl derivative 
(KtiiCBNiR), A., i, 913. 

QniiiliydroBe elsettude* See ElectrcHic. 
ftslninal, and its salts and deriYstives 
(Seekles), a., i, 237. 

Quinine, distribotion of, between water 
snd ether (T&BADWfLL, Go.vsett, 
aaJTaiPET), A,, i, 1221. 


auinbe, action of. on lipase (Rosa and 
Takata), A., i, 402 i (Rosa and 
Pavlovic), A.,i, 403. 
solutions, gel formation in (Eora and 
Takata), a., i, 357. 
acetoxy-benzoates and -toluates (Far- 
BB.YFABRIKKN VORM. F. BaYER & 
Co), A., i, 939, 
ozonide (Skekles), A., i. 238 
sulphate, hydration of (ChamiE). A 
ii, 113, 603. ' 


pliotoehemical oxidation of, by 
chromic acid in presence of 
sulphuric acid (Fobbes, Wood- 
house, and Dean), A., ii, 675. 
dDrivatives, influence of, on digestion 
(Smo RODIN CEV and Adova) A 
i, 412. 


influence of, on fermentation in the 
organism (Smorodinckv and 
Novikov), A., i, 1I45, 
halogen derivatives of (Feankel, 
HEt^cHMANN,aadTRirr),A.,i, 360. 
detection of, in presence of antipyrine 
a nd pyramidone (Ganassini), A. ii, 
592. 


Qainol, fusion curves of binary mixtures ‘ 
of a-nitronaphthalene, resorcinol, 
pyrocatechol, and (Sesden), A , ii, 
461. 


equilibrium of, with resorcinol and 
pyrocatechol, and with a-nitro- 
naphthalene and pyrocatechol (Sek- 
. . DBNj, A., i, 921. 
detection of (Aloy and VaidiouiE), 

. A., ii, 91. 

Quinolbls-p-eblorobsazoyloxaBthronyl 

ether (Scholl and Ha hue), A., i, 585. 
Quinoline, synthesis of (BAMRERCtRand 
Weitnauek), a., i, 60; {Konio 
and Seifert), A., i, 1127. 
electrical resistance of, audits aqueous 
solutions (Fibl'HER), A., ii, 823, 
conductivity, viscosity, and density of 
aystema formed by benzoic acid and 
(Baskov), A., i, 872. 
action of sulphuroD^SzpERLand Jezi- 
ERRKi), A,^ i, 1227. 
met 11 iodide, action of magnesium propyl 
bromide on (Meisenheimeb and 
ScHtiTZE), A., i, 839. 

Quinoline, . ‘i-amiuo-, and its salts 
■(Tsi'HJT.'schibabln and Zacepina), 
A., \* 664. 

3-amiuo-, and S-hydroxy-, and its 
plcnte, preparation of (Baroellini 
andSEmui), A., i, 1231. 
hydroxjf -derivatives, jireparation of 
(Tschitschibabin), a., i, 1121. 
8-hyil roxy*, nickel and palladium 
I compounds of (BaBOELLINI and 

1 Belldcci), A., i, 1228, 
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uoQiinollne, TtItra*yiolet absorption 
speotruin of {Fiscbeb andSTSiNBB), 
A., ii, 2.' 

syntheses of, frojn benzylamine deriy- 
ativea (Statjb}, A., i, 140» 

isoQuincUne, l-amiuo-, and its aalts 
(TsCHirscHiBABiN and Oparina), A., 

>' i, 604. 

N' and ^-QniBOlines, action of sodamide 
on (Tschitschibabin and Zace- 
fina); A., i, 603; (Tschitschibabin 
and Oparina), A., i, 604. 
hydroferrocyanidoi and sodium ferro- 
cyanide (Gumming}, T„ 2463. 

Quinolines, substituted, syutliesis of 
{Trogkr and Koppen-Kahtrop), 
A., i, 368. 

3-amino>, and 3-hydroxy- (Bp.rlin- 
Gozzi), A., i, 847. 

hydroxy-, internal metallic compleyes 
of (Babgrllini and Bellucci), A., 
i, 1228. 

tsoQoinoline alkaloids, ultra-violet ab- 
sorption spectra of (Steiner), A., ii, 
49, 107, 450. 

Quinoline luses. catalytic hydrogen- 
ation of, (v. Braun, Petzold, end 
Skbuann), A-, i, 136. 

Quinoline series, preparation of amino- 
alcohols of (SOCIETV OF CitKMIOAI. 
Industry in Basle), A., i, 148. 
derivstives of (Miescber), A., i, 367. 

Quinolineaorylio acid, and its hydra 
chloride (Adam), A., i, 1129. 

Quinoline-2-aldehyde, salts and dcriv- 
stivea of (Konig), A., i, 863. 

Qninolpyridinium salts, and ritnitro- 
(Barnett, Cook, and Driscoll), T., 
510. 

Quinone. See Benzoquinniie. 

Quinones, absorption ^trctra of the 
TaiH)iirs of (Purvis), T., 1841. 
energy changes in the reduction of 
(CoNANT and Fiesbh), a., ii, 9, 
727. 

o-Quinoaes (Sc a on be hg and Malcrow), 
A., i, 115 ; (Scbonbero and Bley- 
rerg], a., i, 116 ; (ScbCnbebg and 
Seller), A., i, 928. 

Quiaonehromomethide, 3:5-t7tbromo- 
(Lindeuanm), a., i, 687. 

Qniaonemethides (Lindemann), A., i, 

686 . 

Quiaoaidd eoraponads. heat Of form- 
ation of (BLaszkowska), a., ii, 535. 

Quiaoxalias, isomerism of reduced deriv- 
atirea of (Bennett and Gibson), 
T.. 1570, 

Qninexaline, 2:3-tftbromo- i’Usherwood 
and Whiteley), T., 1083, 
hydroxy- (Perkin and Riley), T., 
2408. 


Quiteaiaoae, and its plcratb^and deriv- 
atives (Fkankei^ TRiTT-ZiBkiNo, and 
Gottebmann-Grauet), a., i, 126. 


B, 

Babbits, effect of insulin on (Banting, 
Best, Oollip, Maoleod, and Noble) 
A., i, 420. • ' 

Baeemio aoid, optical activation of, by 
d-malic acid (McKenzie, Plenugr. 
LEITH, and Walker), T., 2875. 
crystalline structure of (Astbury), A 

i, 996, 

sodium ammonium salt, discovery of 
(VAN Deventer), A.,i, 751. 
methyl ester, hydrolysis of (Skhabal 
aud Hermann), A., i, 5S5. 

Baoemio acids, salts of (Landrieu), A. 
ii, 69. 

Baoemio alcohols, resolution of (Wik- 
DAU8, Klanhahdt, and Weinrold), 
A., i. 586. 

Baoemio amino-aoidf, r^olution of,, by 
enzymes (Abdsrralden and Tana- 
ka), A., i, 1070. 

esters, hydrolysis ' of, by esterase (Ab- 
dkrhalden, Sick el, and Ueda), 
A., i, 1146. 

Badiation, coefficients of absor|itioii of 
(van dbr Gon), a,, ii, 809. 
transformation, theory of (Wbigert) 
A., ii, 3, 813. ■ . 

Radiation theory and magnetic valeccr 
(Peirce), A., 'ii, 147. ’ 
of the velocity of reaction' (Kiss), A, 

ii, 837. 

Badioies, atomic numbers of JEius y 
M ind), A., il, 146. 

BadioaeiiTe constants (Meter), A., ii, 
528.' 

elements, disintegration of (Rosse- 
land), A., ii, 866; (Russell), A., 
ii, 719. 

indicatora See Indicators. 

Badioohemistry aiid fluorescence (Per- 
rin), A., n,*810. 

Badium, chemical action of tbe pene- 
trating rays of (Kaii^an), A., ii, 
601. 

7 -ray 8 of (de Broglie and Cabeeba), 
A., ii, 109. 

long-range particles from the active 
deposit of (Kirsch and FErrER?;- 
son), a., ii, 675, 819. 

i emanation. ‘See Niton. 

electrons of, as a reducing agent (Pi* 
SARSHEVSKl), A., ii, 730. 
salt*, normal solutions of, as stsudarus , 
(Ludiwio and Lorenseb), A., i>. 
453. ‘ < 
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Bftdlvn Mlt«, cr^raUIlUfttioo of xoixtares 
of btrium salt* wd (Pietenpol), 

A., U, 819. 

utimttioD of) in roditun-barlum aslts 
(Him ud Davon),. A., ii, S8. 
Kparation of, from other elemeute 
(ClAiPBA), A., ii) 818, 

*^9 adsorption of, by 
ferric hydroxide (Cbansion and 
HinTOK),T., 1818. 

SaffhtMO, preparation of (Habdino), 

A., i, 8W. 

oonatitotion of (Haworth, Hirst, 
and Boill), T., 3125. 

<'BaiM Rltlmei*' (de Guamqnt), A., ii, 
fil6. 

SapanM IceUvireus, conrtitiieuts of the 
bark of ppcJUJUX and Awschalom), 

A., i, 1046. 

gitti, atfect of air exposed to ultra- 
riolet light on the growt h of 
(Homs and Smith), A. , i, 728, 
deposition of strontium in (Kinhey 
and McCollum), A., i, 630, 

Saji, analogbus faction of osose and 
(FlRHAU), A.', ii, 601. 
cathode, furnace for (Geiiuier and 
KisooiR), A., ‘ii, 817. 
positive, in gases (McHeshy), A., ii, 
208, 

resonance, passage of, through gases 
(Common), A., il, 280. 

Bfiotgen, absorption coefficients for 
(Tavlor},.A., ii, 368. 
reflection of, by crystals (Ci.ahk | 
and' Duane), A., ii. 46S, 469 ; i 
(WtcKOFF). A., ii, 743. . 

spectra of. See under Spectra, 
lecoodary corpuscular rays from 
(Robinson), A.‘, ii, 818. 

^•rays produced -by (ArcEn), A., ii, 
601, 

production of'luiniqesccnce by (de 
’Beaujbu), a,, ii, 818. 
photoelectric effect of (M. and L. 

Til Brogue), A., u, 52. 
structure of crystals by means of 
(Braco), a., ii, 836. 
excitation of, from metals (HoRio.y, 
AXDRRWE8, and Davies), A., ii, 
817. 

crystal analyaia of organic com- 
ixmnds (Becrrr and Bose), A., 
i» 650. 

investigation of organic esteie 
and long-ebain compounds by 
(Shearer), T., 3152; (MOller 
and Shearer), T,, 3156. 
structure of fatty acida by means of 
(Muller), T„ 2043. 
chemical action of (Pmkov), A.,ii, 
602. 


Bays, Rontgen, effect of, on chemical 
reactions (Olson), A., ii, 4. 
crystal analysis by (Shearer), A., 
ii, 223. 

analysis of metals and their alloys 
and compounds by means of 
(Becker and Ebert), A., ii, 
619. 

biological action of (Petby). A i. 
520. . » 

a-Eayi, distribution of the length of 
(Curie), A., ii, 207. 
influence of, on haemoglobin and 
blood- corpuscles (Straub and 

Gollwitzer-Meier), a., i, 508. 
^•Bsys, production of, in gases by 
means of Rontgen rays (Auger), 
A., ii, 601. 

coloration of glass by (Clarkb), A., 

. ii. 277. 

a- and ^-Says, absorption and scattering 
of (Bothe), a., ii. 719. 
t-Sa,! (Harkins and Ryan), A., ii, 
720. 

Bay liver oil, Irigher alcohols in 
(Toyama), A., i, 979. 

Bealgar, conversion of, into orpiment- 
(Bhatnaoar and Kao), A, it, 756. 

; Beductases (Smorodinckv), L, i, 263, 

' Reduction, theory of (Steinkopf and 
’\Volfram), a, i, 216. 
mechanism of (Prims), A., ii, 543, 
839. 

Redaotion-oxidation process (Dixon and 
’QCAhTEL), T., 2943. 

Refractive index and rotatory power 
(Hunter), T., 1671. 
relatiou of molecular volume to 
(Lorenz and Herz), A., ii, 801. 
and volume contraction of liquid 
mixtures (Counson), A., ii, 801. 
of mixed solutions (Dohoschkvski 
and Ekaueva), A., ii, 387. 
Befractivity of ions (Wasastjerna), 
A., ii, 593. 

Befraetometer, Piilfrich, temperature 
control for {Lo^v;RV and PAiiKRR), 
A, ii, 801. 

Beunin, actiob of (Hammarsten), A., i, 


1244. 

comparison between pepsin and 
(Fknger), a., i, 401. _ 
pancreatic, and its action on blood 
coaj^ulation (Epstein; Epstein 
and Rosenthal), A., i, 628_. 
Beaina, relation between formation of, 
and chemical constitution (Herzog 
and Rreidl), A., i, D07. 

Basin acids, action of heat on (Ksecht ; 
KuziCKA and SCHINZ), 

OoloUr Of (ilOIR), A) 


ii, 48. 



ii 1X68 IKDKX OP 

X«aortlnol, fusion curres of binary 
mbtnres. of a-nitronaphthalene, 
quinol, pyrocatechol, and ?8 enden), 

^ A.» i, 461, 921. 

condensation of, with diphenic 
anhydride (Bisohovf and Adkins), 

. A., 4 578. 

ethers, substituted, and their deriv- 
«ti?jes (Wilson and Adams), A., i, 
338. 

bromoacetyl deiivstive (Rosenmund, 

Kuhnebitn, and Lescb), A., i, 
1095. 

Reaoreinol, 2*amiDO>, and 4-nitro-> 
2-amino-, acetyl derivatives and 
their diacetates (Heller, Lindner, 
and Georgi), A,, i, 1094. 
2-bromo-5*nitro- (Heller and Kam- 
mann), a., i, 1092. 
dibromo-, diacetate of (Rosrnmdnd 
and Kuhnhenn), A., i, 783. 
rfinitro- (Orndorff and Nichols), 
A., i, 782. 

dtnitroso-, estimation of cobalt with, 
in presence of nickel {Orndorff 
and Nichols), A., ii, 584. 

Resoreinoldipheneln, and its diacetjl 
derivative, and ^«^^ab^omo•' (Dutt), 
T., 226. 

Eeiortinoxide, trin it ro - , lead sal t 
(Here), A., i, 675. 

Eteaoreinyl 1-methyl ether, 5;6-dibroRio- 
(Hellee and Georgi), A., i, 1092. 
phosphate (Chemische Fabrik 
Geiesheim Elektron), a., i, 920. 

6-S«Boreylaldehjde, synthesis of (SHoe- 
sjiiTH and Haldane), T., 270f. 

3'Resorcylio acid, 3:5(itnitro-, pre- 
paration of, and its derivatives 
(Einbeck and Jablonski), A,, i, 
1099. 

Bespiration, studies on (Rdtciiinson), 
A., i, 409 ; (Ray), A., i, 882. 
effect of the carbon dioxide content in 
blood on (ScHNEiDEH and Tri'es- 
dell), a., i, 1035. 

effect of exercise on (Lundsgaakd and 
MSller), A.,i, 502, 623, 727. 
influence of the medium on (Ryffel), 
A,, i, 1035. 

of cells, pharmacology of (Ellinqer 
and Landsberoer), A., i, 73. 
of plant 8. See Plants, 
of yeast cells (Ron a and Grassheim), 
A., i, 423. 

in fresh-water fish (Gardner and 
Kino), A., i, 162, 727. 
relation of the function of haemo* 
globin to (Gesell), A., i, 1249. 

Respiratory exehanffe, effect of adren- 
aline and insulin on (Ltman, 
Nicholls, and McCann), A., i, 1035. 


StTBJBCia 


Beipira^ exehai^, effect of edmlnis- 
tration of amino-acids oh (Krzt- 
wanbk), a., 4 420. 
effect of insulin on (Dddlbt, L^ip. 
law. Tret an, and Boock), A., i 
972. 

effect of mental work on (Knipfinq) 
A., i, 602. » 

Respiratory tetany. See Tetany. 
Respiiometer ( HarbiNgton and 
Crocker), A., i, 424. 

Rhamninose (Meulen), A., i, 694. 
Rhamnose, preparation of (Harding) 
A., i, 898. 

Rheometer (Arkadiev), A., ii, 402. 
HhinarUhus critta-galli, aucubiu and 
mannitol in the stems of (Braecki) 
A., 4 638. 

Rhodanine, use of, in organic syntheses 
(Granachee, Ger6, Ofner, Klop- 
FENsTEiN, and Schlatter), A,, 
706 ; (Granacher and Mahal), A * 
i, 713. 

Bhodanines, substituted^ and their 
hydrolysis (Gendelman), A., i, 605. 
Rhi^an^lideneaoetic aeid, and iig 
potassium salt and. iethyl ester (Gbax- 
ACHKR, GEKii, OfNEB, KlOPFENSTEIN, 

and Schlatter), A., i, 707. 
lUiodanyUdeneglyozylie aeid. See 
Rhodanylideueacetic acid, 

3 -Rhodanylidene -A^-methyloxindole 
(Gkanachxr and Mahal), A., i, 714. 
S-^odanylideneoxihdolo, and its 
pyridine derivative (GraNachkr and 
Mahal), A., i, 713. ^ , 

Bhodihm, catalytic action of (Hinshel- 
wooD and Topley)^ T., 1019. ' 
Rhodium organic componiids :-r 
ammonium chlorides, complex (GKt- 
BiERand Bertsch), A., i, 1184. 
Rhodiates, complex (Gutbier aiul 
Bekt!sch),»A., i/ll8l. 

Rhodium detection and estimation 
detection and estimation of, colori- 
metrically (Ivanov), A,, ii, 439. 
estimatioD of, with thiocyanates 
(Ivanov), A., ii, 263. 

Jiibes rtibrum, oxalic and succinic acidi 
in (Franzen and Helwert), A., i, 
77. 

Ricin, action of metallic copper on 
(Tsdchihashi), A., i, 1152. • 
Rieinidine. See l-iIethyl-2-pyridone, 
S-cyano-. 

Rioiaine, constitution of (Spath atid 
Roller), A.,‘ i, 694. ‘ 

Rickets (Shipley, Park, McCollpm 
and SiMMONDS), A., i, 418. 
calcium and phosphorus in (Howland 
and Kramer j Telfeb), A., i, 
418. 



IKDKX or SUBJECTS. 
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Bi«beekit« itom Vallone delle Mim^re 

(Ottu.), A,, ii, 81 , 

BiSgl. foar-m«mbered, additire forra- 
atton of (Inoou) and Piooorr). T.. 

ms, 

Eisg iytttttu, hydrogenated polycyclic 
(SCHfiAUTH, Wece, andPAKSER), A.. 

i>4. 

Booki, an^ysia of residue from 
(Aurossseau), ii, 789. 
eatinoaUon of alkalis in (Walker), 
T., 2336. 

Borin, preparation of petroleum from 
(Kwai), a., i, 185, 

BoUtifn, free (Sdoi>en), T., 1862; 
(Lowby},T„ 1886. 
optical, in relation to atomic Vli- 
menrions (Brauns), A,, ii, 598. 
ofsngarBlMALTBr), T., 1^04. 
Botatory diepenj^o. See Diaperaion. 
power (Eufx), A., ii, 278. 
and chemical constitution (Pickard, 
Kenton, AND Hunter), T., ]; 
(Krnto» and McSicol), T., M; 
(pHiUipa),!:, 22, 44 ; (Hall), T,, 
32, 105 ; (Piqkard and Hunter), 
T., 434 ; (Hunter), T., 1671 ; 
(Bstti)* A., ii, 67*. 

Rnildium, absorption dod .fluovesceiicc 
spectra of (McLek.vak and Ains- 
lie), a., ii, 357. 

sparic spectram of (Heinheimmer), 
A., ii, 671. . . 

silver gold chloride {Wells}, A., ii, 32. 
thlorit* (L evi and -CtPOLLONE), A., ii, 
492. • * 

fluoride, crystal structure (WrcKOFf 
and Posnjak), Ai, ii, S58. 
bvtlrogen sulphate (i) UNNf cliff), T,, 
73.3. . . • 

sulphide, phosphorescent (Tiede and 
Heinicke), a.) ii, 210. 

Hubuj" fTMiwiua (brafnhle), watcr- 
snluhle constituents of leaves of 
(Filanzkn and Key.ssner), A., i, 1045. 
Sutacea, chemical ' constituents of 
(Tjjoms), a., ii, 639. 

JataBcarpiae, preparation of 2 etLyl- 
amijioindole hydrochloride from 
(Asa HINA and DAircnr Seivakt Ka- 
BUSHIKI Kaisha), a., j, 953. 
Batheninin, A^-series spectrum of (Auger 
su(t*DAUViLLiFR), A., ii, 356, 
p<Jitoxide, jH^pttratioo of (i{r,!UY\ A., 
ii, 329. 

Sutheniiim orgaulo eoiopaands:— ' 

with substituied aranioniiini liahdos 
(Gutbieb), a,, i, 659. 

Btttheaiatei, complex (Gutrikr), A., 
i, 1184, 

kitin, hydrolysis of (Meulkn), A., i, 


Sabinene, oxidation of, with hydrogen 
peroxide (Henderson and Kobert- 

SON), T,, 1849. 

Sahmol, conversion of, into tlmjene 
Robertson), T., 

Saccharase (Canals), A., i, 160 ; (v. 
f^ULEJt and Josephsok), A., i.'ioaj 


moleciilar condition and stability of 
(v. Euler, Josephson, and Myr. 
rack), a., i, 1245. 

kinetic rese trchea on (v. Euler and 
IIyrback), a., i, 251. 
from yeast, purification of (Jobeph- 
80n), a., i, 496. 

comparison of taka-saccharase and 
(Kuhn), A., i, 1033, 
purification and adsorption of (v. 

Eulkb and Myhrack}, A., i, 518. 
adsorption of, by alumina (v. Euler 
and Myrb.ack), A,, i, 620, 
activity of, in banana extracts (Me*- 
Guire and Falk), A., i, 872, 
inactivation of, by formaldehyde, 
p-phenylenediamine, and p-tohi* 

^ idiue (v. Euler and Myrback] 
A., i, 496. 

by halogens (T. Euler and Joseph- 
SON), A., i, 620. 

inveiisioii of sucrose by (v. EulEE and 
.JIyrback), a., ii, 678. 
analysis of, and inactivation of, by 
iodine (v. Euler and Josephson), 
A., i, 496. 

“Saccharin” [o-henzoicsuliihinidt), de- 
rivatives of (Hollema.n), a,, i, 981. 
sweetness of (Magjdson and GoRB- 
ATSCHOV), A,, i, 1097. 
estimation of p-sulplianiidobenroic 
acid in (Beykr), A , ii, 79.5. 

A'-Saecharinacetic acid. See o-Benzoic- 
sulphinidoacetic acid. 

ist:*Sacchaiinic acid, quiniue a^lt(HiN- 
tikka), A.,*i, 756, 

SaKhmomyces cereusiot, utilisation of 
atmospheric nitrogen !>v (Fulmer), 
A.,'j, 1158. 

Safflower, ■germination of seeds of 
(TiMiniNKj, A., i, 883. 

tixiSafrole dithiocyanate (KauF-M.anx 
and Liepe), A,, i, 766, 

Salicylatotetramminecobaltic salts 
I \! in; GUN and Smith), T., 1100. 

Salicylic acid, sroond dissociation con- 
stant of (Kmlthoff), a., ii, 834. 
action of dimt^tlivl sulphate on, and 
on its methyl ester (Simon and 
FitfcUEJAcguK), A., i, 1098. 
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BalieyUo aoU, and its salts, neutralU- 
atian of (Pridbattx), T., 1928. 
esters (Han 2UC and Frrsho), A., i, 
879. 

. diphanylformamidme ester (Pass- 
^ XRini), A., i, 64. 

^iodoethyl ester (Farbwbkke vobm. 
Hbistzr, Lucius, & Bruniko), 
A., i, 794* 

(ftiodobydrin ester (Humxicki), A., I, 
795. 

A-uaphthyl ester {Jielol)^ phenyl ester 
(saM), p*ammophenyi ester, acetyl 
deiirative {sal^hen}, and jp-tolyl 
ester {cresalol), detection of 
(DESiofes), A., ii, 267. 
detection of, in serum and similar 
fluids (H^irisset), A-, ii, 268. 
Balioylie acid, 5-ainino-, 5-bromo-, 3:5* 
dibromo-, and 5*nitro-, phthalidyl- 
idene ether esters of (Kaufman n), 
A., i, 796. 

aminobromo-, and aminothiol*, iso* 

V valeryl derivatives {Hoffjsann-La 
^ Roche A Co ), A., i, 35. 

aminothiol, bromoainioo* and chloro- 
amiuo*, acetyl and propionyl deriv- 
atives (Hoffiiann*La Rochb A 
Co.), A., i, 35. 

3*bromo-, preparation of, and it? salts 
(Meldrum and Shah), T., 1990. 
2-bromo-4-nitro-, and its ethyl ester 
(Dif and Bow), T., S3S0. , 
iodo-derivatives, and their acetyl de- 
rivatives (Brenans and Prost), A., 
i, 797. 

3:5-dinitro-, copper salt (Tuttle), A., 

i, 1012. 

thiol- (Chemische Fabrik vox F. 
Hetubn), a,, i, 797. 

Balieylidea, isomerism of (Akschut?-), 
A., i, 1098. 

Balieyloxyaeetanilide (Rosenmund, 
Zbtzsche, and Weeler), A., i, 800. 
Saliejloxjaoetyl dichloride (Rosek- 
MUKD, Zbtzsche, and Weiler), A., 
i, 800. 

Saliva, constituents of, in relation to 
glandniar activity (Morris and 
Jbrset), a., i, 876. 
dielectric constants of (Keller), A., 

ii, 284. 

concentration of urea in (Hrnck and 
Aldrich), A., i, 270; (Schmitz), 
A., i, 625. 

flalol- Sm Salicylic acid, phenyl ester. 
Salophen. See Salicylic acid, p*amit) 0 - 
pheoyl ester, acetyl derivative. 

Salta, mutual infloence of, on solability 
(V, WxiMARN), A., ii, 222. 
determination of the degree of hydra- 
tion offl^RRET and Jolly], T., 1979. 


Salta, binary systemi of (Jaheoke), a.. 
ii, 840, 

precipitation of proteins by (Howt) 
A., i, 1268. 

double, equilibria of formation of 
(Rivett and Clehdinnbn), T 
1634. « ' 

ebullioscopic, measurements ofsoln. 
tlons of (Bourion End Rouyib) 
A., ii, 67. 

in solution (BouRiON and Rooter), 
A., ii, 634. 

fused (Hbrz), a., ii, 469. 
compound fonnatiou and solubility 
in mixtures of (Kendall, Chit. 
. TENDBN, and Millbe), a., ii 
387. 

inorganic, absorption of light by 
(Macbeth and Maxwell), t 
370. « 

complex (Thomas), T., 617. 
insoluble, reactious between (Beu- 
HAU8EN), A., ii, 896.^ 
solid, effect of temperature on tbs 
conductivity of (Vaillant), A., ii, 
735. 

See also Metallic salts. 

Salt hydrates, dissociation pressures of 
(Scucmb), a., ii, 219. 

Salt soludoni, electrolytic dissociation 
of water in (Linde), A., ii, 287. 
eutectic points in (Mondain Mor- 
tal), A., ii, 387.* 

Salvarsan (arsp^ejuMnin^), properties of 
(Christiansen), A.„i, 968. 
distribution of sulphur in (Christuk- 
sek), A., i, 723. 

derivatives of (Christiansen), A., i, 
1148. 

silver derivatives (GrAy), T., 635; 

(Binz and Ludwig), A., i. ISI. 
estimation ,of, wlorinietricaijy, in 
blood and tissues (Rolls and You- 
MANs), A., ii, 800. 

Samarium, are spectrum of (Kiess), A., 
ii, 364. 

Sand, black Maketu, constituents of 
(Smithells and Gouchbr), A., ii, 
244. . ^ 

Sandalwood oil, West Australian (Rao 
and Sudborouoh), A,, i, 588. 
Sandmeyer’i reaction (Keme), A., i, 66. 
a-Saatalene, constitution of (Ruzicra 
and Stoll), A., i, 120. 

Santene, formation of, from a-fencho- 
camphorol (RuzickA and Libbl), A., 
i, 475. , 

Santonin, sources of (Viehoever 

Capbn), a., i, 1023. 
detection of (Uiz), A., ii, 99. 
estimation of, in tansy (va8 
Biro), A,, ii, 800. 
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gAponiint totiOD of, on plant calii i 
(^>8), A., i, 278. 

fls colloid® (Qotbihr and 

Rhbis), a., ii, 830. 

gjiTiji oil (PiauLUvsKi and Fichtbk- 
BOLa),' A., i, 817. 

Seondlms, apeetrom of (CataUs), A., 
ii, 104. 

gcitoltf effeot of, on nitroganons meta- 
bolism (Ubdehhill and Kapsinow), 
A., i. 1«5. 

0^ Tniversella (Cahobbi), A., 

ii, 777. 

Bcbiffs formation of (Onno and 
TooNACOHlNl), Au, i, 224, 255. j 

Scoping (WlLL8TATTEI{ 

aod Bebneb), a., i, 701. j 

BMpolamina, hydrolysis of (Will- | 
sTATTEB and Bbbmeb), A., i, 701. | 

Scopolino (Gadaueb), A., i, 239. . | 

fcatcaZerww, baicalin from 
(Shibata, Iwata, aud Nakamura', 
A., i, 591, . 

Sea wator. Se« under Water. 

edule, constituents of the fruit 
of(YosimiDRA), 'A., i, 78. 

Seeds, glycerophosphataae in (Nkmec), 
A, i, 736, 882. 

iron and manganese con ted t of (Mc- 
Haroue), a., i, 635. 
germinating, action of carbohydrates 
on ^A8 and ^kbkevschlaoeiO, 
A.,i.736. • 

respiratory enzymes in (Bach and 
Oparin;* Oparin), A., i, 425. 
Selineses, constitution of (Ruzicka' and 
Stou), a., i, 120, 1216. 

Selenium.- atomic weigh.tof (Bruplasts 
and Dondi^ke), A., it, 286. 
arc .spectrum of (CatalIx), ii, 105. 
vapour, ionisatipn potential of 
(Udhex), a., ii, 4. • 
equilibrinm in the system, sulphur, 
tellurinm, and (Losaka), A., ii, 
685. 

solubility of, in alkali hydroxides 
(Calcaqri), a., ii, 405. 
colloidal (Gutbibr, Huber, and 
Eckert), A., ii, 893 ; (Gutbibr 
and Rhein), A., ii, 630. 
sots, velocity of flocculation of (Kruyt 
end tAN Arkf.l), A,, ii, 136. 
effect of, on alkali hydrogen sulpliite 
solutions (Sanooknixi), A.» ii, 759. 
action of silver nitrate on (Gabklli 
aud Akgeletti), a., li, 241. 
oxidation of, by bacteria (LipMAK and 
Waksmab), a., i, 785. 

Seleniiuu compotudi, pharmacology of 

(Lbhhaxn), a., i, 419^ 

Salsniun nitride, and ita derivatives 
(Strecksb and CtAua), A., ii, 162. 


Selenium Jribxide, preparation and 
T Baker), 


oxychloride, solubility of metallic 
chlorides in (WisPd, A.,U, 484. 
action of, on caoutchouc (Frick) 
A.,i, 935. 


action of, with metals and their 
oxides (Ray), A., ii, 75.4, 
action of, on olefines (Frick), A. i 

Bon " ' ’ 


Selenic acid, refractive indices of 
(Stone), A., ii, 17s, 

SeleniouB acid, refractive indices of 
(Stone), A., ii, 178. 
detection of phenols with (Levene) 

, A,, ii, 44. 

Selenium oi^anic compounds (Bocteiir 
and Herrera), A,, i. 240. 
acetylpropionylniethanes, and cyano-, 
and their copper salts (Mo roan and 
Reeves), T., 448. 

Selenium estimation and separation 
estimation of, electro metrically, in 
presence of tellurium, iron, and 
copper (Willard and Fenwick), 
A., il,‘430. 

separation of, from copper (Anoel- 
EiTi), A., ii, 581. 

SeleuoBc'etamide (Kindler, Burghaed, 
Finndork, Dehn, Giese, and KObd- 
iNfl), A., i, 569. 

SeUnopyrittes (Battegat and Hucel), 
A.,\, 1115. 

Semen epratoniss siliq.aas as a protective 
colloid (Gutcier, Locber, and 
K-nEiDL), A., ii, 618. 

Bemioarbaside -a- carboxylic acid, thio-, 
ethyl e.stt;r (Fromm aod K eh ring), 
A., i, 859. 

Semiearbasidedicarboxylic acid, ethyl 
ester (Fromm and Neheixg), A., i, 
859. 


a- Semicar bazidobenzoyl propionic acid, 
and nitroso*. esters of, and their semi- 
carbazone^ (Bice), A,, i, 218. 
a-Semicarbazido-S-pheaylpyrasalone' 
4-acetifl acid, methyl ester (Rice), 
A., i, 218, 

SemicaYbazonei, caUlytie reduction of 
. (Taj pale aud Smibnoy), A., i, 905. 
Semicarbazones, thio-, reactions of 
(WmsoN and Burns), T,, 799. 
Semioxamaiide, derivatives of (Wilson 
and PicKEBi.No), T., 394. 

Semi- pinaf olin transformations (Tifee- 
NEAU and Uvy), A., i, 788, 789, 
Septentrionaline, and its ehloroplatin- 
ate Slid derivatives (Weidemann), 


A., i. 126. . 

Sernm, distribution of ions in (Kona 
and Petow), A., i, 728. 
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Bwcxm, dielfictrio constants of (Kxllkr), 
A., ii, 

antitryptio action of (Efstsin), A., i, 
1253. 

diastasc'scti^ating properties of 
(Koga), a., i, 1254. 
human, calcium in, after injection of 
. calcium salts (Sieburg and Ees* 
SLER), A., i, 504. 

ultrafiltYation and analysis of (PlNCUs), 
A., i, 1253. 

estimation of proteins in, refracto- 
> metrically (X euhausbn and Rioch ), 

A., ii, 611. 

Senun alfaumin. See under Albumin. 

Sesquiterpenes, carbon frame work o f 
(Kuzicka and Stoll), A., i, 120. 

Shark liver oil, hydrocarbon ‘from 
{Toyama), A,, i, 890. 
higher alcohols in (Toyama), A., i, 
979. 

Shellac (Harries and Nagel), A., i, 

120 . 

Shellac resin, hydrolysis of (Harries), 
A., i. 693. 

- SheUoUfi acid {sfullcTUdioldicarbox^lic 
and}, and its salts and -derivatives 
(Harries and Nagel), A., i, 
121 . 

Shlhnol (Komatsu and Matsunami), 
A., i, 1197. 

Silane, Tjwmochloro-, reactions of (Stock 
and SouiESEi), A., ii, 160. , 

Silanes, chloio- (Stock and Zeidler), 
A.,ii, 412. • . 

Silica. See Silicon dioxide. 

Silieie acid. See under Silicon. 

Silicohydrooarbon, and its oxides (Kip- 
PING). T., 2590. 

Bilieen, atomic weight of (Baxter, 
Wrath ER iLL, and Scripture), A., 
ii, 412. 

structure of (KGstmrr and Remy), 
A., i, 318. 

amorphousand crystalline (Manchot), 
A., ii, 25. . 

spectrum of (DEL Campo and E.STAI.- 
ELLA), 'A., ii, 103. 

arc and band spectra of (Porlezza), 
A., ii, 198, 448, 

series spectra of (Fowler), A., ii, 

447. 

vacuum spark spectrum of'(SAWYKi; 

and Patos), A., ii, 804. 
specifie heat of, at high temperatures 
(Magmus), a., ii, 374. 
equilibriure in the system, albrninium, 
magnesinm, zinc, and (Sander and 
Meissner), A., ii, 641. 

Silicon alloys with aluminium (PoRr« 
xviN aud Chevenaro), A., ii, 
166. 
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Silicon carbide, apeoiSc heat of, at 
high temperatores (Magnus), A 
ii, 3?4. ’ 

hydrides (Stock and Somieski), a 
ii, 67, IW ; (Stock and Zridler) 
A.,ii,4l2; (Stock and S tisbeler} 
A., ii, 486; (Stock, Stiebelkr’ 
and Zbidler), A., ii, 683. ’ 

rfioxide (ri^iea) (Tamvank and Pape! 
A., ii, 768, ' 

structure and polymorph ism of 
(Sosman), a., li, 69, 159. 
action of, on electrolytes (Joseph 
and Hancock), T., 2022. 
gels, influence of neutial salts on 
(Glixeui), A.i-ii, 561. 
esterification by (Milligan and 
Emmet), A., ii, 13, 
colloidal adsorption of plant foods 
, by ("Wiley and Gordon), a., i 
524. 

estimation ofi in water (Dissert 
and Wande;nbulcke), a. ii 
507. . * 

Silieie aeid, ammines of (Schwarz 
and Mathis)-, A., ii, 318. 
sols, electric properties of (Gkuxd- 
mann),.A., ii, 608. 

Silieie aci^, and their salts, magnetic 
analysis of (Pascal), A., ii, 25, 
SilioRtes, constitution of (Tammann) 
A., ii. 69. 

insoluble, estirtialinn of-’potassiHin 
in (Green), A., ii, 255. 

Silicon organic eompoiinds‘ (Kipping), 
T,; 2590, 2598 ; (Pink and Kipping), 
T., 28S0. 

Silicon, estimation* of, in aluminium 
(Guerin), A.,' it, 180. 

Silk from silkwotms, pfoteius of (Gla- 
golev and VrscBsiAKOv), A., i, 
630. 

Silk fibroin, structure of (Abderhaldes' 
and Stix), A., i, 1030. 

Silver, ionisation potential of (Shen- 
stonb), a., ii, 605. 
specific volume of (Saubrwai.d), A., 
ii, 172, 

visibility of thin films of (Ester- 
MANN), A., ii, 858, 859. 
diffosiou of gold into (Wei«s and 
Henry), A., ii, 69. 
difl’usion of oxygen through (Spencer), 
T., 2124. 

colloidal (Gutbier and WOterich), 
A., ii, S93. 

preparation of (v. Weimabn), A., 
11,636. . . 

analysis and constitution of (AEi- 
REITER qnd Pauli), A., m 636, 
ions, complexes of gelatin with 
BERT), A., ii, 286. 
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low, *<Jiwrption of, by gjlref i 
bfOAldt (Fuass Ksd Feamusn* I 
bV^OBB), a., ii, €14. 1 

otguidwlfl. propertiei of (Gilbr and ' 
* ^lsios),T., 1697. 

aoap geU (WiUTBf), A., ii, 18. | 

reco?«ry or, from reifidaes (Fijith and 
HrofiOif), A., ii, S69, 
gllTor alloF* cadmium, electro* 
motive foree of (ScHaBiSEu, Si- 
koksbk, and Eras), A., U, S, 

;fiUi copwr and gold, apecific iwiet- 
ance of (Fhchbbcb), A., ii, 10. 
with gold, eryatal structure of (Mo 
Kbshan), a., ii, 428. 
irith ptllaaium, crystal structure of 
(McESBHAJf^ A., ii, 428. 
gilTflt i*lU, adsorption of, by silrer and 
jrold sorfscea (BuDBinu and v. 
EcaB), A,, ii, 465. 
eduction of, by means of manganous 
ijalts (Babbibri), A., ii, 859. 
complex salta of, with dietbylamine 
and with hexamBtliylenetelramiuc 
{Job}, a., 1,'902; 

(ormatiou of complex ions by solu- 
tions of ethylenediamine and (Job), 
A-,i, 307. • 

lilvar btomida, pbotocbemical sensitive- 
nw8 of (Fajaks and Kbankkn- 
rubgbb}, A., ii, 109 ; (Frakxbn- 
bdrobr), A.,ii,599 j (Hkrzkeld), 
A., ii, 600. 

photoclicRiical • decomposition of 
(SCHVAM and Stocr), a., ii, 
815. } 

adsorption of silver ions by (Fajbss 
and Frasernbujager), A., ii, 
814, 

jKrdbloratSj reaction bf iodine with 
(Gojiexro),‘A., ii, 235i 
chloride, efiulUbrium of cop^r' chlor- 
ides and {EndAB and CiNyos'), 
a',, ii, 139. 

action of addinm hyposulphite ou 
{Firth and Hiosom), A, ii, 859. 
gold chlorides (Wklib), A., ii, 32, 
chiomate, rmge of, in gelatin (Davi Eil , 
A. , ii, 140, 

Hueride, ammonia compound of (Der- 
viK and Oibeb), A., ii, 71. 
blides, spectropKotoelectrical sensi- 
tivity of (Coblentx and Eck. 
FORpJ, A., u, 279. 
detection of ' chlorine, bromine, 
iodine, and tilver In (Scbmae* 

, rm), A., ii; 248. ’ 
iodide, crystal atmctnie of (WiiAEY), 
>-,ii, 688. 

titrate, decompoaitfon of binary mix- 
tBres of, with ma^lic halides 
(Bergbar), a., H, 781. 


Bilvsr nitrate, reaction of hypophoa. 

? o 


mar), a., ii, 636, 
action of selenium on (Gareu,! and 
Argeletti), A., ii, 241 
inactivation of inverlass by (v. 
Edirr and Myeback), 

1245, ’ 

oxide, complex salts of, wlfb copper 
A 1^903^ ®'^d amines (TitArBE), 

sulphate, dissociation of (MarchalI. ■ 
139 . 

action of, ou ethyl bromide in 
^Iphuric acid solution (Schilov), 

sulphate (DcKKici.jrv),<r., 


sulphide, electrical properties of 
(Urazov), a,, ii, 454. 

See also Argentite, 

Silver organic compousds (Hopfma>'n- 
La KoenR & Co.), A., i, 101, 
preparation of (Hofkmabr-La Rocee 
A Co.), A.,i, 35. 

diammiuecupribinret and ethylene* 

diamiiiecnpribiuret{TBArEx).A i 

903. 

pheuyis (Reich), A,, i, 972 ; {Krause 
and Wesdt), A., i, 1150, 
salvarsans (Gray), T., 635; (Bisz 
, and Lubwig), A,,i, 161. 

Silver detection and estimation ;~ 
deketiou of (Schumacher), A., i, 
424. ‘ 

detection of, in ores (SlJLBERSTEIN 
and Wires), A., ii, 38. 
detection of, with isatin (Merkk), 
A., ii, 256, 

detection of, in silver halides (Schmal* 
rosa), A., ii, 248. 

estimation of, electron) etricallj, in 
presence of copper [Muuer and 
Rudolph), A., ii, 880. 
estimation of, volumetrically, in 
presence of protective colloids 
(Treadweu, Jarett, and Blu* 
mexthal), a., ii, 679. 

Silver oro, new {Schaller ; Schempp), 
A., ii, 503., 

Silver voiki, composition of slag from 
(HOFSlAJtR-DEGBX), A., ii, 163. 

Siaigriu , constitution of (Wrede, Baxik, 
and Brauss), a., i, 589. 

SinomeiilBe, and its salts and detivarives 
(Kordo,' OcHiAi, and Nakajima), 
A . i, 1222. 

i'lAmaoiinm ani{iinti alkaloids of 
(Kosixi, OcHiAt, and Nakajika), 
A., i, 1222. 
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or flUBiBps, 


liatariBf (Skitk)» T., 2088. 

Sium MifoUum, essential oil from 
(PlQULBVSKl), A., i, 991. 

BUH) pipnents of (Lionac), A., 980. 

pf children, sulphur in (Labqkde), 
A., i, 168. 

Smelting, theory of (Gukrtler &ud 
SoEAEK), A., ii, 424. 

Soaps, microscopic structure of (MaC' 
lbnnan), a., i, 1057. 
structure of the curds of (Piper and 
GRIND1.ET}, A., i, 1056. 
solutions, constitution of (McBatn 
and Bowden), T., 2417 ; (McBain), 
A., ii, 225. 

eniulsions of mineral oils with water 
and (GRimN), A., ii, 619. 
protectiye action of, on gold sols in 
^ alcohol-water mixtures (Rideal 
' and BlRCUiiSHAw), T., 1565. 
Sodamide, syntheses by means of 
(Haller), A., i, 92. 
equilibrium of mixtures of potassamide 
and (Kraus and Guy), A., ii, 320. 
reaction of, with oaifli8*tetrasub- 
stituted propiophenones (Albesco), 
A., i.41. 

action of, on pyridine (Wibaut and 
Dikoeuanse), a., i, 486. 
action of, on n- and iso-quinolines 
(Tscbitschibabin and Zacepina), 
A., i, 603 ; (TschitschibaBin and 
Opabiba), A., i, 604. 

Sodammosinm, action of, on cyclic 
amines (Picon), A,, i, 199. 
Sodiodiphenylamine (Picon), A., i, 200. 
S^o-ethylaniline (Picon), A,.i, 200. 
Sodio-o-tolnidine (Picon), A., i, 200. 
Sodium, atomic weight of (Moles and 
Clavera), a., ii, 149. 
spectrum of, calculation of (Fusa), 
A., ii, 1. 

absorption sjiectnim of electiically 
luminescent vapour of (Newman), 
A., ii, 521. 

arc spectrum of, and the spark spectre 
of alutniniuTu and magnesium 
(Fubb), a., ii, 353. 

transport number of (Schneider and 
Bralby), a., ii, 458. 
reduction of chlorides of rare metala 
by (Hunter and Jones), A., ii, 
688 . 

metallic, decomposition of, ethers by 
(Schorigin), a,, i, 207. 
action of, on organic compounds, 
in liquid ammonia solution (Kraus 
and White), A., i, 456; (White), 
A.,i, 457. 

Soditun ^lojf with lead, freezing points 
of (Calingaert and Boesch), A., ii, 
687. > 


Sodium lalti, molecular (mmplexity of, 

iu sodium sulphate solution (Darmois 

and PftRiN), A., ii, 831. 

Sodium wide, preparetlon of (Orklkin, 
Chlopin, and Tsohehniaev), A 

ii, 406. 

absorption of carbon disulphide by 
solutions of (Currier and 
Browne), A., ii, 158. 
arsenate dodecahyilraJ», dwaociation 
pressures of (Partington and 
Huntinoford), T., 168. 
bismnthate, decomposition of, with 
nitric acid (Corfield and Wood- 
ward), A., ii, 691. 
borate (ftoroas), alkalinity of solutioos 
of (Murbchhauser), a., ii, 563. 
fusion of gold particles with 
(Ehrinohaus and Wintgek) 
A., ii, 390. 

jwrborate* analysis of (Burkaedt) 

• A.,u, 87. 

acid borates (Ponomarev), A., ii 
415. 

bromate and chlorate,, optical activity 
of crystals’ of (Hermann), A., 
ii, 523. 

crystal stractare of (Veoard), 
A., ii, 162; (Kolkmeuee, 
Bijvoet, and Kabssen), A., 
ii, 414. 

bromide and chlorate, crystal structure 
of (VltoAKD ; Kabssin), a., ii, 
857. 

carbonates with ' the rare earths 
(Zambonini - and CaroSbi), A., ii, 
,863. ' . 

chlorate, preparation of, electrqlytically 
(luiNSKt), A., ii. 563. 
solubiljV of (Bell), T., 2713. 
solubility of the system, potassiim 
carbonate (Iljinski), A., ii, 562 
crvstal structure of (Kiby), A., ii 
*687. * 

chloride, sped 5c heat of mixtures o 
sucrose and (Blaszkowsea), A., 
ii, 544. 

vapour pressure and density o; 
solutions of (W. R, and C. E, 
Bousfield), a,, ii, 460. 
aeration of solutions of (Adenev. 
Leonard, and Richardsos\ A , 
ii, 404. 

equilibrium of sucrose acd 
(ScHooRi), A., i, 899. 
trihydrated (Artini), A., ii, 
chromate, , equilibrium of souiuai 
sulphate, water, and (Osaka and 
YosHIDA), a., ii, 163. 
electrolytic precipitation with (Sol- 

thoff). a., ii, 88. 
chromite (MeLLBR), A., ii, H. 
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lodivUi flmnwhosphftte tod duoro- 
niMdat« from oaurite (Tkavebu), 
A., ii, 418. 

hydride, preparation of (BAHnwELL), 

A. I u, 20. 

hydroxide, preparation of, frum 
•odium sulphata (Watson), A., 
ii, 487. 

decomposition tensions of mixtures 
of, with cadmium or zinc oxides 
(Boua and Salami), A., ii, 54, 
equilibrium of, with copper 
oxide and hydroxide {Miller. 
Kablekt, Wieoand, Ernst, and 
Keil), a., U, 567. 

hypobromite, preparation of solutions 
of, for urea analyses (CoLLiNSi), 
A., ii,’ 442. 

reaction of ammonia with (Nanji 
aud Shaw), A., ii, 674. 
hypochlorite, action of ammonia on 
(JOTNIR), T., 1114. 
catalytio decomposition of, by 
conalt peroxide (Howell), A,, 
ii, 684^ 

hypoaulphite [}vydr<mlphik), purifi- 
cation of . (Christian s£.v and 
Norton), A;, ii, 71, 
action of cupric chloride on solutions 
of (Firth and HjSson), T., 1515. 
action of, on ttWer chloride (Firth 
and HioflON), A., ii, 85^. 
estimation of (Meebiman), A., -ii, , 
Si8 ; (WlLEES}, A., ii, 698. 
iodide, 'conductivity of solutions of. in 
pheifri (K raus rad Kurtz), A.,u, 7. 
nitrate, 'equilibrium of lead rdtrate. 
.water, and (Glasstone and 
'SAUKPERS)r T.', 2(34. 
fredElng- point carves for mixtures 
ofpotaarium nitrateand (Briscoe 
ana Madoin), T., 1608 ;’(Madgin 
andBRIscoE), T.. 2914. 
nitrite, electrolysis ^ of, with an 
aluminium anode (Jeff rev], A., 
ii, 729. 

metaphosphate, preparation of (Pas- 
cal), A., ii, 4Sd, 

hydrogen phosphate, estimation of 
(Moxbk and Hughes), A., ii, 875. 
silicate, crystaUine hydrates of 
(Erdekbrecher), a., ii, 26. 
sulphate, electrolysis of (Watson), 
A., ii. 457. 

beat of coagulation of ferric oxide 
hydrosols with (Browne), A., ii, 
248. 

equilibrium of sodium cliromate, 
water, and (Osaka rad Yobhida), 
A., ii, 168. 

decahydrate, cryoscopyin (Daruois 
and PiRis), A.,‘ii, 881. 


Sodium sulphates (Pascal and tu 
A., 11, 488. 

sulphate and sulphite, equiUbrium of 
water and (Rivm and Lewis], 
A., 11, 857. ' 

sulphide, pho.sph orescent (Tiede and 
Reikicee), A., ii, 240. 
hydrates of (.ivKFOtiRCHB and 
Liebaut), a., ii, 26. 
estimation of, volurtetrically 
(Anon), A., ii, 792.. 
sulphide and hydrosulphide, dissoci- 
ation of, iu aqueous solution 
(Jellinek and Czerwinski), A., ii, 

teiluride, molecular weight of, in 
liquid ammonia (Kraus and 
Zbitfuchs), a., ii, 162. 
flh'thionate, equilibrium of barium 
. (lithionate, water, and (de BaatI 
A., ii, 637. 

thiosulphate, stability of solutions of 
(M. and M. L. Kilpatrice), A., 
ii, 760. 

fate of, in the organism (Nviri), A. 
i, 1263. 

Sodium organic compounds, arylsulpbon*. 
iodoamides (Roberts), T., 849. 
cresylate. See Tolyloxide, aodiutn, 

! cyanide, vapour pressure curve for 
(Isgold), T., 885. 
ethyl (Hein), A., i, 98." 
ferrocyanide, dissociation of (Bur- 
rows), T., 2028. 

Sddiimf estimation and separation: — 
Biitimation of, mierochemieally 
(BLANCHEriERE), A., ii, 579. 
estimation of, in blood (Richter- 
Qi^'ITTNEB), A., ii, 256. 
estimation of, in human blood 
(Mirk IN and Deuskin), A., ii, 
507. 

estimation aud separation of (WlL- 
LARD and Smith ), A., ii, 182. 
estimation of, aud its separation from 
potassium (Smiih), A., ii, 789. 

Soils, relation of adsorption to the 
structure of (Hager), A., i, 1047. 
absorption dn, by colloidal and non- 
colloidal ooDstituenta (Anderson, 
Fey, Gile, Middleton, and 
llOBiNSON), A., i, 279. 
patalyt id action of(OsrGi), A., i, 524. 
acidity of (Mckberjee), L, i, 
79; (Aehhemus; Vincent), A., 
i, 283 ; (Karbakzk), A., i, 
1166. 

detifinination of (Parker and 
Bryan), A.,i, 639. 
in relation to the lime requirements 
(Wherry), A,, i, 524; (Carle- 
ton), a., i, U6S. 
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ohfioaioal denudatloti of (Wett- 
»XT), A., .i, 80. 

bjdFogen-ion couo^tration of, and 
its effect on plant dlethbotiou 
(Olseh), a., i, 522. 
effect of hydrogen-ion concentration 
in, on the adaorption of plant' food 
(Starsiy and Qobdok), A., i, 
523.. 

extractioii of homua and fatty matter 
from (PixTtRB), A., i, 786. 
ipflnence of precipitation on compoaltion 
of (SixvERS and Haitz), A,, i, 
IMA 

moiatnre in, and its relation to aalt 
balance for plants (Shiyk), A., i, 
283. 

colloidal clay in (Novix and SmoUk), 
A!, i, 640. 

amount and distribution of colloids in 
(Datis), a., i, 640. 
availabilb^ of mineral matter in 
(CoiiBxn), A,, i, 79. 
effect of alumininm, iron, and man- 
ganese in, on toxicity ^Caur and 
Bkeweb,) a., 4 1275. 

' inflaence of the calcium-magnesium 
ratio in (Hill), A., i, 284. ' 
effect of calcium and magnesinm on 
the outgo of sulphates in (Mac- 
Iktyre, Seaw, aud Yoryo); A., i, 
1168. 

production of carbon dioxide in 
(LuudmXbuh), a., i, 284. . 
fungi in (Abbott), A., i, 1167. 
effect of magnesium compounds * in 
(MacIkttrx and Yotrxe), A., i, 
1168. 

nitrifieatioiiin(ScHd!«BKi;xN;L0HNi8), 

A., i, 1167. 

rariability of nitrates and total 
nitrogen In (Pbixck), A., i, 1047. 
nitrogen-fixing bacteria in (Gainxt), 
A., i, 1166. 

oxygen-anpplying poorer of (Hutchins 
and Livingstone), A., i, 1166. 
organic constituents in (Fkaps), A., i, 
640 ; (Cabuok ; Sixvers), A., i, 
1048. 

relatite solubility of pho^horic acid 
in (Lemmkbxann and Fkx8XNH;8), 
A., i, 1276. 

fixation of phosphoric acid by (Fbat^, 
A., i, 1167. 

distribution of phosphates in (Lxon* 
eiNi and Rogai), A., i, 1167. 
organic phosphorns in (AutEN], A., i, 

oxidation of sulphur in, by baeteria 
(WaXUUK), a., 1, 1042. 
ebangea In sulphur compounds in 
(Laxtzbch), a., i, 80. 


Soilf, sterilisation of (Waxuiax ami 
Stabkky), a,, i, 1167. ' 
aoid, aluminium content and hydrogen, 
ion ooncontration of (Bmsgs) 
A,, i, 1047. 

hydrogen-ion concenttation in 
(Saltxr and Morgan}, A., i 
528. 

arable, fixation of bases in (Scurti) 
A., i, 1047. 

basic, acidity of (McGxoegx), A., i 
1275. ’ 

Dutch, manganese in (Wxstxr), A 

i, 640. 

Truog test for acidity of (Parxbr and 
Tidmorx), a., i, 1166. 
detection of the reaction of, with 
litmus paper (Garlxton), A, i 
1166. 

estimation of adsorbed bases in (His- 
, sink), a., i, 992. 
estimation of carbon in (Simon), A 

ii, 506. 

estimation of colloids in^ microscopic- 
ally (Fry), a., ii,.892. 
estimation of hamus in (Agayonoff), 
A., ii, 668. 

estimation of bydrogen-ion conren- 
tration in (Gihingham), A.,u, 668. 
estimation of nitrates in (Giming- 
HAM and Carter), A., ii, 577. 
estimation of phosphoric anhydride in 
(Ravenna), A., ii, 334. 
estimation of phosphoric acid and 
potaseium in (dischoff end<MABCR- 
AND), A., ii, 786. . , 

Soil solution, preparation of, ^ aid of 
pressure (Tulaikov and KuzHin), 
•A., i, 992. 

relation of cop oe'n tration of, to nitric 
nitrogen in (Anon), Ai, i, 1048. 
comparison of, with 1:6 water extracts 
(Bokosss), a., i, 282. 
in relation to calcium cRrbonate and 
fertiliser chemicals (Morse), A , i, 
639. 

importance of, in plant growth (Tula!- 
Kov), A., i, 992. 

Soja-agglutinix, isolation of (Fuji- 
WARA), A., i, 1151. 

Soja bean, urease from (Kat), A , i, 722 ; 

(KATd), A., i, 1034. 

Soja bean oil, coDStituents of (Batjob- 
MAN and Jauibson), A., i, 261. 
Bolanixe, estimation of, in potatoes 
(BduXR end Mattis), A., ii, 799. 
Solids, photochemic^ decompoaitiDn of 
(Notes), A.. 11,451. 
adwrption of gases by (Evans aud 
George), A., ii, 296. 
surface tensiofli of (Antonoff), A., % 
12 . 
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na«tioii itt(KivK»), 

tps^cmuM of Mid iMliclw ia (Hed. 
vnt wd Hbuberoie), a., H 
S60. 

Solid tolstiOQi^ Sm Solutioan, solid. 
BcUdibutiMl of Mdut BTstems (Giua : 
Bell), A., ii, 611. 

SoUbUtty (Epbraim), a., i, S2; il, 
044 ; (Tatix>b aod Hildebbano), 
A., U» 316. 

determiiiatioB of, »t high jireuures 
(OOBIM, VOLUR, Uld MoESVBLD), 
A., ii, 880. 

spmratos for determiQation of, at 
high prMsarpB of carbon dioxide 
(MltCHBLLh T., 1894. 
laws of (OouoM), A., )i, 543. 
and chemical constitation (PrixbV 
A., ii, 181. 

and atomic volume (Flatt), A.,.ii, 
538. 

Id mUtoras oonlAiniDg polar com* 
poDNits (^OBTIMKX), a., ii, 299. 
of tiubataiicos in mixtures of alcohol 
aod water (W biobt), T., 2498. 
mutual, itudier in (McEwix), T., 
2279, 22$d. 

icSaenco of aalta onir. Wiibarn}, 
A., ii, 222. 

of liquids {Hill), A., ii, 467 ; 
(VlBiCHAFFELT), A., ii, 617. 
lecture experiment to show (Thatch* 
xr),'A., ii, 659. 

Solntios, . law of {Mohdaib*Moxval), 
A., ii.^lSl 

coDtnotion on, iu water (Rakchit), 
A:, ii, 132. 

Bolatiou, mechanical theory of (Di%* 
•TXKici), A., ii, 742. . 
electrons in Ihe ehdmistry of (Pisar* 
BHBvsEi and Rosxkbzro), a,, ii, 

729, 730; (Puasabcvski), A., ii, 

730. 

adhesion in (VoaNSasxxBRi}, A., ii, 
295, 019. 

adsorption of (Quitavih), A., ii, 67 ; 
(OsTWALD and 1)B IZAOUIBfiB), A., 

ii. 12l 

Stokes-Einstein taw for diffusion in 
(OoRx.v and BKUtya), A., it, 130. 
volume change in equilibria in (CoHEir 
and'MoiavKLi)), A., ii, 637. 
study of, at ^ varioot temperatures 
(mvsKi and KaIooeodov), A., ii, 
738 ;(VEbv8KI ami Zavabicki ; 
V&BV8KI, ZXvARiofft, and Schah* 
Lov), A., ii, 789 ; (Fekvbxi), A., ii, 
, 740. ■ 

influence of the column tnalion of, on 
the size of particle^ of the precipi- 
tates {v. Wbimabk), a , ii, 646. 
raxiv, ii. 


Bolutioai, aqueous (Kliko and Las* 
siEUR), A,, ii, 543 ' 

a!! ri '368'“'^“^' ‘of (F&rth). 

^^0 co^otir of 

(Procter), A.,ii, 270. 
colloidal. ^ Colloidal solutions, 
dilute, application of the Jfemstheat 
therein to (HERZTjiLn), A., ii- 12. 
mixed, densities and refractive indices 
^ ri 387^^^^''^’^* and'EEARBVA), 


non*aQueou8, electrochemistry of 
^CLm, Holzl, Pontoni, and 
Wintbrbtkiker), a., ii, 287. 
electrocapillarity of (SYild : Frum- 
KIN), A., ii, 53. 

solid, heat of formation of (RrukiI 
‘A., ii, 636, 012; (Undriei;)! 
‘ A., u, 535. 

saturated, viscosity of (Hrtna* 
kowski), a., ii. 538, 
supersaturated, separation of crystals 
and ga-ies from (Fricke and Ron. 
MANN), A., ii, 742. 

estimation of carbon in (Needham t 
A,, ii, 655. 

Solyeats, distribution of, between solutes 
(Dorobchevski), a., ii, 387, 544 ; 
iDoRoscriEVSKi and Ekareva). 
A/ii,387. 

mixed, velocity of reaction in (Cash* 
MOKE, MtCoAiBiE, and Scar- 
. . BO0OUOH), T., 197 ; (Dexter, Mc- 
CoMBiB, and Scarborough), T,, 
. 1229; (Jones, McCombie, and 
Scarborough), T., 2688. 

Sophoria, hydrolvsisof (JIeulen), A., i, 
694. 


Borbyl piperidide (Staudi.vgbr, Schnei- 
der, and Giuolielhettj), A., i, 363. 

Sorption by carbons from carbohydrates 
(Firth), T., 323. 

Sonnd, velocity of, in nitrogen peroxide 
(Sbj.lb), a., ji,297 ; (GfiCNEiSENand 
Goens), a., ii, 741. 

Spectra, calculation «f, from the inner 
movement of electrons (Fobs), A., ii, 
1, 103. 

visibility of (Kew’man), A., ii, 103. 
of isotojws (NaravaN), A„ ii, 807. 
absorption, production of narrow and 
‘ broad bands in (Hfksi), A., ii, 
3^8. 

relation between constitntion and 
(IZMAtLiiKl), A., i, 602; ii, 359, 
521, 522. 

and structure of organic compounds 
containing sulphur (Gibson, 
Graham, and Reid), T., 874. 

■ and niolecnlsr phases (Moiirox and 
Barnes), T,, 2570. 
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8p«ptrft,«»b80ption of Topoors and 
Boradono of aldehydes and ketones 
(PURVW), T., 2515. 
of alkali ainalgams, relative inten* 
sities of (Nkwhan), A., ii, 46. 
of rare earths (Ynteka), A., ii, 358. 
of flavone colouring matters (Sui- 
BATA and Kimotbuki), a., ii, 

’ 360. 

of metallic vapour3(GBOT£iAB), A., 
ii, 710, 

of the vapours of quinones (Purvis), 
T.,'l841. 

of tiiphenylmethane colouring 
matters (Adibolfi), A., ii, 203. 

arc, in dia‘>ociated gases (Compton), 
A., ii, 850. 

of metals (Procopiu), A., ii, 199. 

hand, theot^yof (Kramers and Fauu), 
A., ii, 445. 

corpuscular, production of (M. and L. 
j>E Bboqlib), a., ii, 52. 

emission, arc and spark lines of 
(Wien), A., ii, 349. 
of solutions, colloidal supports for use 
in obtaining (Errera and Mas- 
sain), A-, ii, 515. 

explosion, of alkaline eaith metals 
(Sawyer and Becker), A., ii, 

448. 

fluorescence (Marsh), T., 3815.* 

infra-red (Lvbovich and Peares), 
A., ii, 203. 

infra-red and ultra-red (Purvis), A., 
ii, 516. 

Ime, and atomic structure (BOhr), 
A,, ii, 679. 

explanation of, by the inner quan- 
tum number (Somherfeld), A., 
ii, 365. 

mass (Aston), A., ii, 353. 

open^spark, and tbeir use in analjisis 
(Wblsbach), a., ii, 669. 

Rontgen ray (Cork), A,, ii, 364 ; 
(Hjaluar), A.,ii, 448. 
theory of (Dauvillier), A., ii, 
596. 

intensity of lines in, (Kettmann), 
A., ii, 807. 

in relation to the periodic system 
(Bohr and Coster), A., ii, dlO. 
of heavy elements (Auger and 
Dauvillier), A., ii, 356. 
of light elements (McLennan and 
Clark), A., ii, 51. 
of elements from lanthanum to 
hafnium (Coster, Nishina, and 
Webber), A., ii, 711. 
eoutinuous (Kulenkahpff), A., ii, 
168 . 

pboto-efeotric, increase of dis|)6r« 
sioo In (Ledrub), A., ii, 208. 


Spectra, series, ^Imer lines in (Me. 
LEnnan), a., ii, 594. 
raies ultimes in (qe Q&amont), A 
il,516. 

spark, resolution of (L. and E 
Bloch), A., ii, 350. 
Tesla-luminescenoe (MeVicKKa 
Marsh, and Stewart), T., 642 
2147 ; (MgVicksr and Harshi' 
T.,817. 

ultra-red (Bonino), A., ii, 711, 7l2. 
ultra-violet absorption, measurement 
of (Wintheb), a., ii, 619. 
of crasols (Klinostkot), A., ii 
201 . 

of vitamin extracts (Dauiano. 
yich), a,, i, 170. • 

Rontgen ray (Stuhlhan), A., ii 
207. 

series (Davies), A., ii, 281. 
vacuum arc, of metaJs (PEBRxrri!) 
A., ii, 801. 

Spectral ^ci, effect of gas pressure oa 
inteusity of (Strum), A., ii, S02. 
relation between supplied energy and 
intensity of (Hamburger), A., ii 
822. , 

behaviour of, at the positive pole of 
the metallic arc (Merrill), A,, ii 
855. 

Spectrochemistry (v. Auwebs aud 
WissEBACH), A., ii, 693; (v. 
Auwers), a., ii, 706, 706.^ 
and constitution (BsT and Manxcei), 
■A..U, 202. . . 

of polynuclear aromatic oomjiounds 
(Kbollpfeiffer ; V. Auwehs, asd 
Kbollpfeiffer), a., ii, 101.' 

Speetrx^raph, Ron^n ray, and its nse 
in analysis (GOni her and Stjux- 
ski), a., ii, 802. 

Vacuum grating (Woon), A., ii, 805. 

Spectroscope for mMsurement p{ at> 
sorption bands (Hartbidge), A., ii 
105. 

SpMtroscoplc analysis. See Analyiis. 

Spectroscopy, Rontgen ray, in chemka 
analysis (Coster), A., ii, 648. 

Sperm oil, tetradecenoic acid fron; 
(TsuriMOTo), A., i. 297. 

Bpermati^neiU, histochemistry oi 
(STEUDSi. and Suzuki), A., i, 626. 

Splnacane (Chapman), T., 770.> 

Spintcene, couititution, oxidation, aid 
decomposition of(CUAPNAN), T., "dS* 

Spinela, electronic structures of (Hfc- 
gins), a., ii; 646. 

Spirom (RADULEhCU and TanasescpIi 
A., i, 1197, 1211 ; (RADULEStT), A. 
i, 1240. 

Spleen, cholesterol in, during aseptK 
outolysis (Marino), A, i, 415* 
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IplWBj'fwtwlytic enzymes of (Hedin), 

apr^’sail voters. See under 

TVster, 

S^oee itr oil. cowtunents of (Pioulev- 
8KI «ud Nikitina), A., \, 816. 

constitution of, and its hexa^ 
ozonide (Majxha and Kubota), A., 
1,1,174^ . 

aeatUhiat, oil from tbe liver of 
and Tomasiki), A., i, 

"BteaaifiwW* See under Tin. 

.gtannova cbloride. See under Tin. 

Starcb (Lino and Nanji), T., 2666 ; 
(PBLVossWJt and Goldhteix!), A., 

i, 8«9, 

coustitution of {Irvine), T., 910. 

Uttice structure of (SroMeLEB), A., i, 
990. 

preperatiau of, for use in diastetio 
^ sssap (Abtruc and Bknauu), A., 

ii, fil2. 

nejaurenieDtr of'the liijuefaction of 
(OtBSOM), A., i, 497. 
swelling of {LepKPChkin), A., i, 303. 
iction of icetyl bromide on (Zech- 
ueisteii)» a., i, 306. 
fission of, V amylase* (J^wephsos), 
A., ii, 002- 

dUstatic degradation of (Lintnxji and 
KiRSCHNKE), A., i, 304, .• j 

hemicelluloaa from (Scuktvek and 
Thokab), A.,*i, 1066. 
hydroly^ of (HakBn), A., i, 443. 
by salts (BrkDEkUANN}. A., i, 655. 
in^uence of organic compounds on 
(SnsBHAN .and Caedweli.; 
j^RKRifAN aud Natlob), a., i, 

■ 282. . . ‘ 
distribution of iodine betweenr chloro' 
form aud {Fiara and Watson), A„ 
ii, 574. ^ * 

compound of iodine with (Berc- 
zeuih), a., i, 304. 

»bospbom in (Tisbadrk}, A., i, 

‘ 442. 

‘(feet of salte on the synthesis and 
destruction of, in plantcells {Iuin), 
A., 1,172. 

effect of organ ie substances on tlie 
formation of, in plantcells (SIaige), 
A.,i;989. 

mtriiive Talus of (v. Wendt), A., », 
1256. . 

soluble, preparation and. properties of 
iRKYCflUER), A., i, 656. 
dilaiirats (Gault), A., 1, 1064. 
henpalmitafe aud hexastearate (KaE’ 
HXHaadZtOA), A., i, 1)82. 
iiiiphurie acid ester of (Tamba), A. , i, 
1181. 


Starch, estimation of (ALma &nd 
ZiEOENaPECK), A., ii; 662 : (Tem- 
pus), a., ii, 701 ; (Linci and Pbice), 
A., li, 702. 

tetimation of, in plant tissues (Denky) 
A,, ii, 95. 

estimation of, in presence of polysac* 
clarides {Wauos and Coe), A., u, 

Steario acid, oxidation, of, * by atmo* 
spheric oxygen (Zekxeb), A., i,994. 
cellulose, iuulin, and surch esters 
(Kabreb and Zeoa), A., j, 1182. 
heptadecyl ester (IIkiduschka and 
Rippee), a., i,894. 

Stearic acid, A^jaabromo-, ti-butyl ester, 
aud octobroino-, metliyl ester 
<Buown and Beal), A., i, 648. 
hydroxy-, and its (hrivatives (Rad- 
clifpe and Gibbon), A., i, 177. 
A'hydroxy., methyl ester (Bbochet), 
A., i, 750. 

Steel. See under Iron. 

StcTiiOCtdix pitutiga^ See Eugenia pit- 
angA. 

Stereocbemiitry, studies in (Geoth and 
HoLUBEiu;), A., i, 246. 
electron theonea of valency and 
(Suoden), T., 1861. 

Sterie hindrance (DBtbie}, A., i, 1213, 
and 'catalysis (Vavon and Husson), 
A., i, 464, 

Sterie lerlei, nomenclature of (Wohl 
‘ and FbEUDENBERO), A., i, 182. 
^Urig7natocpstis nigra. See Ai>pergtUus 
! hfgen 

Steroli, detection of (Wbitby), A., ii, 

■344. 

Stibine. See Antimony triljydride. 
Sticklebacki, toxicity of acids towards 
(Gueylard and Duval), A., i, 271. 
StUbeua, dinitio- and nitiohydroxy- 
derivatives (Cullinane), T,, 2056. 
Stilbenc compoundii chromoisomerism of 
(Cullinane), T., 2053. 

Stilt, for production^ of conductivity 
water (Kraus and Dexter), A., ii, 
20 . 

Stirlitigia laii/olia, essential oil from 
(Anon), A., i, 1275, 

Stirring as an aid to chemical action 
(MillioaN and Keid), A., ii, 837. 
Stokei-Kiniteiu Uvr (Cohen and 
IkuiNS), A., ii, 130. 

StcmAcb, enzymes of, in the calf and pig 
(Hakmarsten), a., i, 1244. 
estimation of lactic acid in (Eox), A., 
ii, 266. 

Straw, lignin from, and its derivatives 
(Paschke), a., i, 658. 

Strontium, series bi'ectra of (Saunders), 
A.,ii, 104. 
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StmtivK baiM (jftvniium. 

hAlld«8 of (Hthmo), iu, U» 38, 
StronUom mJU* dopooitioo of, in mto 
(Kjnhkt ond HoCollum), A., i, 680. 
fltraitittiii amide, hydride, and nitride, 
beata of formation of (Qunti and 
Bxnoit), a., ii, 738. 
aelenide, crystal atnictare of (Slat* 
TsatT), A., ii, 860. 
sulphide, structure of (Holoxhuson), 
A., ii, 821. 

bydrogen sulphate (Dukkiclif?), T., 
784. 

Btroatiuni, estimatiou and separation of 
(Lko), A.,ii, 484. 

St^hantUdln, ami its salts and derir* 
acives (Jacobs and HxinxLBxaGxa), 
A., i, 123. 

Stro^aiitttih (Jacoejs' and Heidbl- 
berger), a., i, 123. 

Stryehniaa (Olivsri* Hard ala and 
CoaKLLA), A., i, 702. 
and bromo', oxide of, and its salts 
(Oliveai-MandalX and Coheli<a), 
A., i, 1223. 

phosphates (Bouillot). A., i, 68. 
isoStryehniiia, and its semicerbezone, 
and bromm (Ouveri-KandalX and 
Couklla), a., i, 1223. 

Stryehnoi (Lxgchs,. GRtss, 

end Heebino), A., i, 131 ; (Lxuctis 
and Nitschke), A., i, 132 ; {Lruciis, 
WiKKLEB, and Ltncu.s}, A., i, 133 ; 
(Leucbs and Zander), A.,M, 3S0 ; 
(Leuchs and Hkmrel; Liucas and 
Gladkorn), A-, i, 941. 
fituflisr’i lav, extension of (RXt), T., 
2174. 

Btypbnie aold, compounds of, with 
bydrocarbons (Efremov), A., i, 670, 
Styreu, j»>bronio- (Ziegler 4nd Tie* 
mamn}, a., i, 31. 

«>nitro«, hydrosjeuslion of (Garc/a 
Banue and Paschal Vila), A., i, 
770. 

StyrylbeMopyryUom salts (Bccx and 
UxiLBBON), T., 2521. 
jB-fttyrrlblatarsaLids, M^'dicyano* (Cur* 
Tie, Dat, and Kimrins), T., 8136. 
g-t^^bS-mstbylshroaums, anil its salts 
(Heilbrok, Barnes, and Morton), 
T., 2566. 

Ityryl nathyl kstene {henrylidttuace^ 
tone), reaction of, with cyanoacttie 
eaten (Kobler and Allen), A., i, 
1005. 

semioxamtssne;, and its potassium and 
sodinm deriretiTea (WlLSON and 
Pksexrino),!.. 326. 

Btyryl msthyl kstoae, 6-bromo- and 6* 
nitro-2-hydroxy (Heilbbon and 
Whitworth), T., 240. 


Sahsnns, #jhloio* (Fatorski 
Bobhovsxi), a. , i, 679. . 

BubUmaUsn in snalysia (Horttst), A. 

U, 578. 

of plant and animid products (Vis. 
BOEVER), A., ii, 635. 

Subniorons, fonnatiou of, and cohe:iioii 
pressure (Traubi), A., ii, 126. 

8ttbitsa«e CgNiSg, and its ethiodlde, 
from Ji;6“diihioM:B:4*thiodi8zole 
and sulphur monouhlotide (Char- 
ravahti), T., 967. 

CaHgOjNBrNas, from 3*bromn.j3-^ 
uiiropropaneavdiol, alcoholic^ 
sodium etboxide and bromonitro- 
methane (Wileendorf and Tr^. 
nel), a., i, 288. 

CgHjgSg, ffom ethjl mercaptan and 
sulphur mouochloride (Chakra- 
VAKTl), T., 966. 

from dithioethylene glycol 
and sulphur monocUoride (CuAKiu- 

VARTi), T., 966. ^ I 

CgHjONiilr, from dibromopropjl- 
carbamide and* sodium eiboxid« I 


(iJiELS, Werner, Bernhardt, and 
HGheiobt), 952. 

CgICnO), from cotton and sodium 
hydroxide (Clifford and Fabg- 
her) 'A., i, 637. 

CgUgO.Kg, from heating d-liydroiy- 
8;7'dimethyl-4:6*dibydrouric acid 
(Bilte and Le^bero), A^ i, 957. 

C,Kj 4 N|S|, from tbloacetamide and 
sulphur moaochloride. •(ChakrA' 
VARTi), T., 988. * , 

Cg'HjCl*, from thionyl chloride and 
»t-xylene‘2:t*disu]phonyl fchloriiie 
( PoLLAE and Rudich), A<, i, 27. 

CgHiCli, from, thionyl chloride and 
o-xylene>4:6<-diaulphonyl chloride 
(Pollak and Rudich), A.,i, 27. 

CgHgNS, ahd its salta, from action 
of sulphur on quinoline (Saperl 
and Tadkdsz), A., i. 1227. 

CgHgOgST, SB*! it* derivatives, from 
nitration of 1-hydiindoue (Ingoid 
and PiOOOTT), T., 1493. 

CgH, 0 ,N 7 , and its derivative^ front 
carbamazide and barbiturie acid 
(Cdrtius), a., i, 850. 

CgHgON, from acraldehyde anJ 
pheny lb ydroxy lamina (BtRflSRGKi 
and Wettnauer), A., i, 60. 

CtgHigClg, from methylcbavicole 
Bulphnryl chloride (l)u brans), T., 
1429. , , I 

CigHggO, from cotton and lodiaa 
hydroxide (Clifford and Pasc i 
bee), a., i, 637. , , 

C„H„OCI„ from uiethol. wa «g 
uryl chloride (DuBRAsa), T., 



SabttoMf C„H«O.N. 

.tlioxide ;&! 

(^incHiBABisaDd ZtinJ" a”' 
C„H,0„ from >hibnoI and 

and PiEKOsi), A., i, 612. ^ 

C|jH A fwm iihenyi mercaptan and 
miphqr moiiochloiid, (6 hjk‘a 

VAHti), X f 96«. 

from reductioB of cvcio 
hmooDe-o-niirophenylhydruo?: 
(^HKW and Eiinr), T., 2d08. 

deriTativca, in dta 
tillaiion of wood apirit from pyj^o- 
hgneona M (CKDKRQpigT 

Holmbiro), A.,i, 226. ^ 

hyilrolyaig of » 

afe..!”"” - 

C„H,.0,N,. from ftthyl ehloroformat*. 
imidoaooiyl awfonttrile,and pyridine 
rnsNART and Hosixfbw)), A . i! 

Cj" 
h' 


Potaaainm 

iiydroxide (KoiiAm and MAnr 
NAM^, A., i. ;ip7, 

from neem oil (Watsov 

Cuff A from benzyl mertapUn and 
Dionothloride (Chakba 
fAfirt). T.. 987, . 

tWoUniamide and 
® m ™®>ochloride (Cbakwa 
TART r),T.,968.- HAKKA- 

CuH» 0 „ from neem eU (Watoov 
i, uSr*^”* Mt;KlR48|;), A.' 

mono. 

chlonde(CKAKRAFARTl),T.,997. 
b 89 Naoel), a., 

««»itroeomalondi. 

C H A T., 1081, 

1030 (ABD*KHai,D«N), A., i, 


Stibitaaee 0,.ff n r 

^ Pakohbk), a., i, 637 ^ 

rr?®Ge 

A., ip 847 ^ Napolitako), 

vaeti), T,^ ggg (Chakra- 
pyridylamidata, 

from 



■ * T vx*. arid fVnp 

■ .nd FarKoBHHat i! i,' 

'|S£S; 5 ?£ 

CoaaaKs), A., i, 230 . 
a 2.t)-diaDiinnpyndinc (Tschit 

«B,,aB«,„dZa,Da),A.,i,6oo! 

1 .!i, I J”** “* deriralivM, from 
I-aoetyl-A-naphUol ami sodinm 

i! ^ - 

^ niethory. 
l«!iizeDesuIphiDic 
A ' i. wd Fbiedberc). 

CaH 0 ,Nj, from caminobenzaldD- 

rJienacylphtbalimide 
A Bsaiixoozzj), 

CmHmC^S, from diafyrrl ketone and 

ben^nesulphiuic acid' (Vorlandzb 
and Frifdserg), A., i, 684 . 

and ita derirtlires, from 
Alckemi/h alpha (Vogl). A i 

990 . /> • ‘r 
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SnlNitaiiee 0|4H],0|KS, from 2 <di 1 oro< 
8<anUiDO^ 1 :4’n«phtiukqiiraoDe aD<t 
^(Iroxyl^hioDapathto (Fbiks apd 
BnHiERajl, i, 8S0. 

CuH 4 « 07 , from oxidation of the per- 
oxide prodnet of tpinacene (Chap- 
man), T., 774. 

CaH^O,N„ from ethyl *-hydroxy.2- 
methyipyiTole-3-carboxylate and 
ethyl ' 4-aldebydo-l-jhtolyl-2:5-dl- 
methyl pyiTol«-3-carboxy late (Fis- 
cher and Lot), A., i, 719. 
C|jH|,OjS, from l:3-dibenzylidene* 
eye^]ientan-2-oiieaDd benxeneftnlph- 
inic acid (Vorlandeb and Fuieo- 
BRXG], A,, i, 681 

CuHjjOjSj, from 2;8-diohloro-I;4- 
wapMliaqninone and hydroxythio- 
naphthed (Fries and Ehlrrs), A., 
i, 830. 

Ci-HuOi, from apinacene and hydrogen 
peroxide (CHAPMAN), T., 773. 

from «-ketotetrahydro- 
naphthalene and terephthalaldehyde 
(Hereho and Kreidl), A., i, 61. 
0 „Hi, 04 N, from 2-chloro-8 anilino- 
l:4-naphthaqninone and.4:6-benro- 
coumaran-2-one(FRiE8and EhleesI, 
A., i, 830. 

C||H, 40 |N 4 , from and 

phenylcarbimido (Leucbs, GrOss, 
and Heerino), A., i, 131. 
CjjHijOjN, from xanilUn and /9-naph- 
thylamine (Klabon), A., i, 187. 
0 „H 440 ,N„ from d-iongif-l;2-dione- 
itionoxime and benzenesiil phony 1 
chloride (Simossxn), T,, 2665. 
C^HigOg, from 2:S-dichloro*l:4-naph- 
thaqninone and benzocoumaranone 
(Fries and Ehlers), A., i, 830. 
CjjHjjO,!, from rye lignin (Beck- 
mann, Lisschs, Lehmann, and 
Lindner), A., i, 1000. 

CuH^^OyCI, from condenmtion of de- 
hydrodeozy cholic acid (Shimizu), 
A., i, 40. 

C,jH„Oi|I, from maple wood lignin 
{Beckmann, Liesche, Lehmann, 
and Lindner), A.,i, 1000. 

C^H firom pinewood , lignin 

(Beckmann, Libkche, Lehmann, 
and Lindner), A.,i, 1000. 

SnbaUtiitiMi, infloenre of, on <eqailLbria 
in binary Bystems (Kremank, Sutter, 
SlTTE, Strzklba, and Dobotzky), 
a., I, 46; (Kremann, Mauerhann, 
holder, and ROsler), At, i, 332; 
(Krxm:ank, Maubrmann, and Os- 
wald), A., i, 336; (Kremann and 
Mauebmarn), a., i, 378 ; (Kremann, 
HdNTOSBSROy and Mavebmaxn), A., 
i, OOS. 


SvhiUtiitioii, effect of, on ehemim] 
properties (Thomson), A., ii, 682. 
Bnoelnuile noid, ethyl ester (Bhbcot) 
A., i, 809. 

Sneeiiiie aeid in plants (Frakebn and 
Hblwert), A„ i, 77; (Franzen and 
Ostertao), a., i, 686. 

Sneoinito, gedanite and (Tscbiror, 
Aweno, ds Jono, and Hermann)’ 
A., i. 851. 

Sneolnoabietiiiol (Tschirch, Aweno, 
DS JoNO, and Hermann), A., i’ 
351. 

Bneeinoahietiaolic aeid (Jschircu, 

Aweno, de Jono, and Hermann]’ 
A., i, 351. 

dnooinoiesen (Tschirch,' Aweno, na 
JoNQ, and Hermann), A., i, 352. 
Saeelnorssinel (Tschirch, Aweno, db 
Jono, and Hermann), A., i, 352. 
SifooinosiWinioaoid (Tschirch, Awexg, 
DE Jono, and Hermann), 'A., i 
852. 

Sneeiaoxyahletle aeldt (Tscrihch, 

Aweno, de Jono', and Hermann) 
A , i, 351. 

Sncoinyl peroxide,- decomposiiion of 

• (Ficbteb and Fritsch), A., i, 438. 
Bnocinyleo|in, 'and ita salti and derir- 

attres (Bioos and Pope), T., 2939. 
Saeeinylduoreseein, and its derivatireB, 

* and dibromo-, dinitro., and (e^raaitro- 
(Bioos and PopE)» T,, 2934.- 

SnoeinyMsEcanramiiu (Booert and 
ftUDERMAN), A.-, i, 32. • ' 
SneeinyUfinitrolsncanraddne (Boogbt 
and Rudrrman), A., i, 32. 

Snerase in oTarian cysts (LucRne and 
Bierrt), a,, ij 979. 

Soerofo (saocAorase; cane-sugar], con* 
stitQtion of (Haworth and Lin- 
NELL), T,, 204; (Hawouth tod 
Mitchell), T., 801. 
atractnre of (Bbromann), T., 1277; 
A., i, 654. 

optical rotation- of solations of, with 
salts (Doroschevbki), A., ii, 386. 
heat of combsstioD of ( ViRKAnxand 
Coops), A., ii, 294; (Scelaiteb 
and FiORONi), A., ii, 832. 
spsciiic heat of mixtures of sodinm 
chloride and (Blaszeowska), A., 
ii, 644. 

▼aponr ppssanre of concentrated solu* 
tioDs of (Perm AN and Siu.vdexs), 
A.,ii, 787. 

surface tension and density ofsolutiopi 
offBUTLER), T., 2060. 
eqnilibrinm of citric acid, water, ana 
(Kremann and Eitil), A., ii, 622 
eqnilibriam 'of sod mm chloride ma 
(ScboorlX a., i, 899. 
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SttOMi (,$accharm; com fugar), d«com- 
poMtion of buiuic onl'stsncM from 
|FiS0BiK,30H8ADtB, and XaiiBii). 
A., i, 1S8. 

idt^od of (Mob AN and Tavloh), 
A.» ii, 143 ; (Scatchard^ A. , ii, 62fl, 
ioTeraion of, by sai^charaw (v. Euler 
and MtrbAck), Jl, ii, 678, 
inflaenoa o/, on rlootroljsis (Izoart- 
aoHBV and Stepanov), A., ii, 372. 
^eot of, on the a<'tmtiu of ions 
(OoRBAKX A., ii, 607. 
nutpitiva value of {V. WiNni), A., i, 
1256. 

btfium moDosnlphate dialooholate 
(Soda), A., i, 411. 
dutectioo ‘ and identification of 
(OA»TEi,LA»i and Taylor), A., ii, 
266, 

estimation of, means of iodine 
(Oajobi), a., li, H 
estimation of, in mixtures of invert- 
sogarsfid lactose (Jeimbn-Hanses), 
A., ii, 68C. ‘ 

gogar, invert-. See Inve»-t-sngar. 
gsgan, notnaDclatare of (Wkhl and 
FHSUPKSBERa), A., i, 182. 
opticai rotation of (Maltbt), T., 
1404. 

iohydrochloricacid (Zecumbistbb), 
A., i. 183. 

mntarotatioD of (Hiksch and 
soxh), a., i. ,440. 
chemlitiyof (KitiANi), A., i, 1059. 
methyfatioD of (Bkidel), A., ), 908. 
characteriaation of acids deriv^ from' 
(^iMox and Guiluumin), A., i, 
240. 

constitution of the monocarboxylic 
' acids derired froor (Pbtdb), T., 
1008. 

acetone componndi (^propyliJene 
ether) of (FBSubBNLKaG and 
Dosbb), a., i, 652. 
reaction between amioo-acids and 
(Kostttbcbrv -and Bhillia.nt), 
A., i, 659. 

fermentatian of mixtures of (Will- 
STATTBR and Sobotea), A., i, 75. 
aqnivalenee of acetaldehyde and 
glycerol in (Gkrlb ; Neubero, 
Hirscb, and Bii.vFUBTa), A., i, 

by dried yeaat, in preseoee of phos- 
phates and anlphites (Henmi), 
A., i, 736. 

unsaturated taduotion prodncts of 
(Bkromaxn, Schott*, and Lesch- 
iNSKt), A., i, 663; (Bbrqmank 
End MiebilxtX a., i, 1053. 
in blood (Htwirr), A., i, 973 ; 
(RosENBWta), A., t, 1164. 
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Sngari in blood, concentration of 
(Fwtre), Am i, 503. 
distribution of (John). A., i, 973 
effect of eigotamln.^ on (Lbbskr and 
ZiPF), A.J, 1150. 
effect of iusiilin on (Winter and 
Smith), A., i. 727. 
effect of plant extracts on (Collip) 
A., i, 728. . • ’ 

effect of yeast on (Winter and 
Smith), A., i, 513, 

contijQt of, in cerebrospinal fiiud 
(Mifuji), a., i, 73. 
excretion of, in dogs (Benedict and 
OsTERBERfi), A., i. 730. 
fluorojicetyl derivatives (Brauns), A., 

Vylated, liydro’ysis of (ZemplEn and 
Kunz), a., i, 897. 

aldose, Eosanort’a diagram of (Will- 
aman and Moftefjw), A., i, 854. 
rare, pre|iaration of (Harding), A., i, 
898, 1062, 1064, 1181. 
reducing, retaidation of reiluction 
with, by trichloroacetic acid 
(Margobches and Steindlik), 
A., i, 993, 

fStimation (Lasapsps^, A., ii, 
41 ; (Flecry and Botjtot), A., 
ji, 345. 

e’stipiiation of, electrometrically 
(Daggett, Canpbeu, and 
Whuman), a., ii, 345, 

* ’ esHmation of, by the picramic acid 
. method, in presence of phenol ' 
■ .(Sweany), a., ii, 793. 
atereoisomeric, affinity of enzymes for 
(Willstatteb and Kuhn), A., i, 
721. 

tables of analysis of (Elsdon), A., ii, 
882. 

detection of, in urine (Levine), A., 
ii, 44. 

estimation of, in blood (Hagedorn 
and Jensen), A., ii, 265, 440; 
(Rosenthal), A., ii, 205 ; (Cal- 
vert), A., ii, 345; (DENiGfcs), A., 
ii, 661. . 

estimation of, in liquids poor in pro- 
tein (Mestiikzat and Gabreau), 
A., ii, 345. 

estimation of dextrose in mixtures of 
(BwuHKs), A., ii, 440. 
y-Sngan (Irvine), T., 915, 

Sulphamids, and its salts and deny- 
atives (Tbaube and Keubke), A,, ii, 
630. . . 

p-flalphamidobsnioic acid, esUmation 
of, in “saccharin’' (Beyer), A., ii, 

Salphin^hanamiDe^ (A oegtlin and 
Johnson), A., i, 70. 
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•tlpkanfhtftUliBe i»oty«rteDid«{CHBiB- 

‘ TtAKSIlt)» i, 1149. 

(Niubbro B&d KVBOilO), 
A., i, 1148.' 

tBlfittet. See under Snlphnr. 

tnlpliUie atidf (v. Bbauk end Kaisxr), 
A., i, sie. 

S JiMlae^'tor S')-«arboxyd^besyl 

BUlphide, 4-nitro<, and its ammonium 
salt (Krishna), T., 9789. 

ji- Bnlphlne^'iB'-dlmeUiyldipbeByl 
sulphide, 4-uitrO', s^ium salt 
(Krishna), T., 2783, 

B-SnlpUnodipheiijl ether, 4'-chloro-4- 
nitro- and 4-nitro- (Krishna), T., 
278S. 

anlphide, chloioDitro^deriTatives 
. (Krishna), T., 2789. 

4*Ditro> (Krishna), T., 187. 

S-8iilpliinO'4'>aetiiyldip^yl ether, 4- 
nitro- (Krishna), T , 2786. 
sulphide, 4-nitro- (Krishna), T., 
2787. 

9*8mlphlnopheayl B-napht^iyl ether, 
i-nitro- (Krishna), T., 2785. 

Solphidts and Solphltef. See under 
Sulphur. 

fclldieaeeUtopeiitanunineeebaltie ni- 
trate (Duff), T., 669. 

Bnlphoaeetie acid, disaoeiatioo eonstants 
of (Backkb), a., i, 88, 5S7. 
as a condensing agent (Scunkidrr 
and Sack), A., i, 9S7. 

RilpluweetyldioyanodiamldiBe^ cmmon- 
inm s^t (Andreascu), A., 1, 646, 

Snlpheaeetylguanidine (Andkeasch), 
A., i, 646. 

Sulpkoaee^laietliylearbaiBidei, barinm 
and potassium salts (Andreascr), A., 
i, 546. 

Bulphoaeetylphenylearhaitide. potass- 
ium salt (Akurrasch), A., i, S46. 

3'-BnlpholMHaMna-4aio>8-nitTO-a- naph- 
thylamise (Morgan and Jones), A., 
i, 1029. 

m-Sulphab«SMie aeid, p-amino-, and its 
ethyl est^r (Sco^ and Cohen), T., 
3180. 

H-Salphohutyrio adds, and their salts 
(Bacerr and dr Bore), A., i, 536. 

SulphtHshrcmie oxldath^ iuduenoe of 
■trueture on (Simon), A., t; 81. 

B-Snlpho-S-hyd^^bentoie ^ atid, 3- 
bfomo-, pnparatinu of, and its salts 
(Melprum and Shah), T., 1980. 

^•Balpluho-msUiexybenMiieaMdl- 
BSthyl-x-naplithylaBilne, as an indi- 
■ oator for nse instep of methyl-orange 
(Moir), a., ii, 779. 

Sulphomojiat ikio-oxidaiu, oxidation of 
sulphur by ( Wakbhan and Starxbf), 
A., i, 273. 


JulpliUBaBiides, dlcyl and arpi (Ciiurr- 
TRRBUOK and Chbxn)^ Ti,' jttOT. 
iulplio-jt-Mphtluie addfi Massium 
adts (BuTUtR and RoTls), T., 1652. 
l:4'8ulplHauu-4<aMtiB and its 
salts and ethyl eater (CaIBhorr and 
McOombib), T., 2888. 

Sulphenes, aromatic, pr^aration of 
(t^uQTTR and Lageoix), ,A., i, 817. 
Sulphoido aeids, aliphatic, earbainide 
and guanidine derifatiTes d (An- 
drkasch), a., i, 546. 
aromatic, esters, preparation of (Izha- 
ILSKI and Rarobenot), A., i, 770, 
Sttlphonle aeids, p-hjdroxy-, action of 
bromine on (Meldbuh and Shah) 
T., 1982, 

Sulphonyl bromides and chloridlH, 
preparation of (CHiRBOumi and 
Bchnaudrr), a., 1, 484. 
tt-Bulphopn^io^ leid, disiooiation con- 
sUnts of ( Hacxrr), a., i, 88, 637. 
Bulphwalieylie acid, constitution of, 
and its methyl ether, aid derirativta 
(Meldruii and Sha'h), T., 1988. 
BulphotwraleryloarbuRiUa, ammonium 
salt (Ahurrasob), A., i, 546. 
Sol^xideoam^hor, r-chhuo-, and its 
- phenylbydrazOne (Wedekind and 
SThs8RR),'A., i, 808. 

(/-, 2- and r-Snlphoxidoeaiiiphor, chloro-, 
(Wri>xkind, Schenk, and Stusser), 
A., i, 847. 

Sulpho-m-zylyl-n-butyrie ad^ sodium 
sdt (KBOLLFFRiFfER and SCrafer), 

' A., i, 344. • • 

Sulphur in coke and carbon (Poi^xll), 
. A., ii, 161. * . 

in the skin of .children (Larordi), 
A.,‘i, 168.- . . 

series spectrum of (Hoffirld), A., ii, 
708. 

boiling poinf of (Meniies), A., ii, 
216. 

solubility of, in hydrc^n persulphides 
(Walton and Whitfobd), A., ii, 
316. 

amorphous, soluMlity of (Hpebri), 
A., ii, 764. 

rhombic, effect of high pressures and 
temperatures on (Bose and UCoqr), 
A., li, 852. 

equitibiium in the system, sternum, 
tellurium, and (1/>bana), A., ii, 
686 . 

interaction hydrogen and (Nor- 
RisH and KlDlAli), T., 699, 18S9, 
3202. 

reaction oxygen with (Noehish 
and Bidral), T., 8202. 
oxidatimi of, - by bacteria in sou» 
(Waksmam), a., i, 1042. 
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nmonl of, from metolo 
tBasiTaii)» iL.i ii, 161. 
o^kii of, oa ooiiimiDo (Szpm o&d 
JjGnRMKi), A., i, 1327. 

Attd itfe BMDpoiuMb, action of, on terp* 
VMM fBuDMlKOV and BcHll/QV), A., 

i, 118. 

Sslpliar aUoyi, with autimosj and 
^okal (Quxkilxk and ScsacK), A., 
ii, 43i 

SiUpksr aMiipoiuuUi in soita, chaogea la 

(Laktzoch), a., i, 80. 

Solpbar moaoobloride, action of, on 
ammonia, and on organic lasca 
(Macute and Gbabam), A, ii, 
8£fi., 

action' of, on anthracene (Fbied* 
tANDka andSiEON), A., i, 100. 
aoUon of, <m mercaptana (Chakra- 
VAKII), T., 964, 

action of marcoric oxide with (Obbo 
• and OiACHkRK), A, ii, 322, 
Bnlphnnrl chloride, iwparatlon of 
(BiET); A., ii, 67 ; (Pops), A., 
ii, 863/ 

thermal dacon>r<’Bition of (Hik- 
BHELVOOD and Feicha&d), T., 
2727. 

action of orguibmt^eaiuni salta 
on (C^JEHBUiJJU and ScfljfAun- 
kb), a, I, 434. 

action of, on organic compqanda 
. (DuBEA^s),!., 1424. 
thionjl ohioride, action of, (m sub* i 
atitoted benxenasuipbonyl chlorid^ ’ 
(PoALAE aod Eudich), A„.i, 27. ' 
SflpUdaa. pbototropy of (RooEionsz 
Kourblo). A, li, 109. 
lalphEr dtOxiae, preparation of, from 
alkaline earth anlphateeand iron 
or iron aulpbide (Martim and 
FncHs), A., ii, 66. 
molecular atroctnfe of (Rank ike 
andSkiTH), A, ii, 66. 
liquid electroljraia in (Centker- 
mwbe and' Deuckke), A,, ii, 
870. 

Tapour preunre of (Mckd), A, ii, 
152. 

boiling point of {Behcstroe), A., 
ii, 56. 

Mhtion of, in acetone, aa a aohent 
'(Schmitt), A., i, 14. 
liquid, aohibilitjr of eyefobexane b 
(Skyee and Dvnbar), A., i, 
313, . 

caulytie bydr^^ation of (Tom* 
kiesoe), a, ii, 66. 
oxidiaing pro{)erti«a of (Waedlaw 
and Stltistbr), T., 969, 3417. 
action of, on carimo (EAsaow end 
Hotteabn), i,t ii, 158, 


Bttlphnr dioxide, kinetice of the reaction 
between ferrons > phosphate and 
(Carter and Bctleb), T., 2370, 
2380. 

action of, on metallic enlphides 
(W6 bi.br, Martin, and 
Schmidt), A, ii, 852. 
complex compounds with (Efbbaie 
utd Asllig), a., i, 292. ' 
effect of, on reeplration of plants 
(Stoklasa, Sebob, Zdobniek 2, 
and JIekou), A, i, 621. 
estimation of (Maeculb), A. ii 
36. 


trwxide (Smits), A., ii, 656. 
physical properties of (BEETHOin)), 
A., ii, 316. 

. Snlphurona acid, and its salts (Foer- 
8TER, LaKOE, BboSSBACH, Slid 

Seidel), A., ii. 863. 
reaction between aldabj^des and 
(Estalklla), a, ii, 98, 
alliBli hydrogen, olfect of Selenium 
on sobUona of (Sahdonhiki), 
•A, ii, 759. 

detection of, with siber nitrate 
(Hacki), A., ii, 605. 

Solpborie acid, preparation of, from 
salpfanr dioxide and chlorine 
(Nkdmakn and Wilczewski), 

‘ A.,ii,630. 

preparation of, from aodinm snlph' 
ate (Watson), A., ii, 467. 
raaDufacture of, by the chamber 
process (BaiNSR and Rossionol),' 
. A,,u, 556. 

vapour pressure of solutions of 
(Thomas and Eamsat), T., 
8256. 

sobtioiiB of colourless substances in 
(Moia). A., ii. 809. 

•qutlibriurn iu the system, ammoui- 
am and lithium sulphates, water, 
and (van Dorp), A., ii, 621. 
analysis of, containing nitric and 
nitrous acids (Gbaire), A, ii, 
785. 

estimation of, microchemically, in 
oiganic compounds (ZiMMBRlBND 

and SvAKBKRG), A., u, 177. 
‘estimation of, in picric add (P*T' 
TEESOS and Moddoill), A., ii, 

Sniphates, add (DuNXicuvr), T., 


•Ol. . . 

detection of, in presence of terrm 
jwlf8(HAHN), A, ii, 662. 
estimation of, by Hahns method 
(Kdlthoff and van Cittbrt), 




esch), A., ii, 430. 


44 * 
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FtnnUplivrle »eidt estimation of 
{WournaisTXiH and Masow), A., 

a, <162. 

l^oinlpliatM, thermodynamics of 
(Bichowskt), A., ii,8d2. 
instabitity of eolations of (Abkl), 
A:, it, 4^8 ; (Feiql), A., ii, 854. 
aciion'of cnjirio salts with (Bassett 
and Dobrant), T., 1279. . 
detection- of (Hackl), A., u, 249, 
250. 

tstituaiioD of, colorimetricallf, in 
presence of sulphites (Haukl), 
A., ii, 888. 

Trithionates, estimation of, in pre- 
sence of tetratiuonates (Rirsen- 
FJSpD, JosEPHT, and GrOnthal^, 
A., ii, 833. 

Fentathionie acid, formation and 
stability of (Bassett and Dub- 
rant], T,, 1288. 

Folythionie acids (Foebster and 

HoKKirt), A., ii, 23 * 

Snlphnr organic componnds, itrnetnre 
and ab^rptiuii 8{H-utra of (Gibhdk, 
GRABAif.'and Rxin), T., 874, 
Sulphides, action of cyanogen bromide 
im (V. Braun and Engblbebtz), 
a., i, 893. 

aromatic, preparation of (Giua and 
Rugoer]), a., i, 790. 
o-hydroxy-, isomerism of (IiESSEE 
and Gadi, A., i, 561. 

Sulphur estimation 
estimati'm of, by sinter-axidatioo' 
(Frigl and ^hohr), A., ii, 784. 
and its eoniponndR, estimation of 
(Taylor), A., ii, 651. 
total, estimation of, in biological 
material (Stockholk and Koch), 
A., ii, 695. 

estimation of, in iron (Nikola i), A., 
ii, 35 ; (Ashioa), A., ii, 575 
eatimatioo of, in cast iron (Kita- 
JIMA), A., ii, 873. 

estimation of, in organic componnds 
(Zimhe'rlund and Svanbero), A., 
ii, 177 : (Hoffmann and Goktner), 
A., ii, 338. 

estimation of, in organic componnds 
in pre^nce of halogens (Leonabp), 
A.,ii, m. 

free, estimation of, in petrolenm 
(Ormakdt and Craven), A., ii, 
504. 

estimation of, electrometrically, in 
Bolnble sulphides (Willard and 
Fenwick), A„ ii, 382. 

Snlphnrie and Bulphurons acids. See 
under Solphar. 

Sttlphnryt chloride. See uuder Sulphur. 


Sott&ewar eU, constituents of (^amuuok 
and BAUdHiiAN}, A., i, 28i; 
ceryl oerotate from (Babsuxhbr), A., i 
647. 

Sunlight, tropical, tampenature co- 
effii dents of reactions in (Dbae), T 
1856, 

SupersatitratioA (Bonssu), A., 11, 543. 
analysis by means uf thp degree of 

(KSdeb), a., ii, 83. 

Suprarenal glands, relation of lipoids to 
the physiology of (Baumann and 
Holly), A., i, 829. 

Surfaee tension, determination of, by 
the dro|»-weight method (Iredale) 
A., ii, 379. 

influence of. on melting point (RtE) 
A., ii, 459. « 

of solids (Antonoff), A., ii, 12. 

Saspenioids, velocity of coagulation of 
(Lepkschkin), a., ii, 231. ^ 

Sweat, citric acid in (Leake), A;, i, 
1153. 

Swelling, nature, of '(Knoevenagel, 
Hoorefk, and Mertxnm), A., i, 17 ; 
(KsOBVENAGELaild VoLz), A,, I, 306 ; 
(Knokvknaoel), a.,- i,. 757. 

Symbols and formulfla (Walker), T. 
939. , 

Syphilis (Fordyue, Eosen, and Myksi^), 
A., i, 1263. 

Systems, tbemiodynamics of (de Don- 
deh), A., ii, 124, , . 

binary. See Binary systems, 
disperf-e, classiflcation of (v.* Wii- 
HABN), A., ii, 136. * 
distribution of size of particles in 
. (SVEDBERG and- Binoe), a,, ii, 
894. 

heterogeneous,' kinetics .of (Yama- 
2AKi),'A., ii, 63, 

symmetrical triad, mobility of (Ingold 
and Pigoott), T,, 1469. 


T. 

Taka saecharasc. companion of yeast- 
saccharase and (Euun), A., i, 1033. 

Tamarind, acids of (Franzen and 
Kaiser), A., i, 1046. 

Ta/nwrindm indka. See Tamarind. 

Ihnnle aeld, precipitation of, by gelatin 
(Thomas and Fried sn), A., li, 664. 

Tannin. Yiscosity of solntionsof (Duman- 
SKi and Tarasov), A., ii, 37S. 
effect of amino-acids on the equilibria^ 
of hide powder with (Moeller), A., 
i, 1154. 

extracta, measnrement of the colour of 
brown solutions of (Procter), A., iii 
270. 
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(Karber, Win^rlvl'o' 

A., i, 1218' ?Fp?n 
CoBN), A., V and 
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ii. 1287 

■Sc.vi«.n7 

T.Sr«V/‘!WA.,U^^ 

*‘)'<lrolj-8i, of (SbI'i'*”’/**!; 

, i'''«). A, i 535 ''“*'■ .""I Her. 

A-, i. m Adams), 

" A^■^“'.'^ SthAre), 

Taurine, nrennrof;^ - 


THtrR’4l*ir9r“~ 

lo»-t«ioptnitai« and coko oven- re 

A ,‘t 889.*° (I'lsciiiR), I 

Sea also Coal tar, 

Iirtar, crude, afialysis'of (Chem 

Si?sr“- f“~“ 

. f-KEot"?., •"‘i 


;xis;=rAi°7ta'-™^ 

Taaeomeriun^’anri’ -, 1 . ^ 

■ {I^sherwood), T iViV 

US' TilORFa), T. 

I I208'Iiiv^* Thobpe), X.' 

1683 288 *: . Thorpr), x.' 

T., 2852 ^ ’ and Xaocpi)’ 

''"rtjur no9b>s. • 

2440. ' 

t Tor «»™). 

*»|.t.bre.,ddoo(KoER„oodAHEKO), 

'satasr'"-*.™ 

l.JRdned,jnereitriaio(DEr^),A.,i, 

T«*, dodcifiction of (UowE). A., i, 

nd°Ml° “f (B""'- 

j|‘™t ion (S‘AK.SKr), A., 

'™(KriE°myaKY); A., Ifsts. 

"’&E>‘RT),‘t*ii'393 “™‘'’ 
'’mlnhir “J h" “Ionium. 

Tellurin^ • ' (^OSASA), A., ii, 685. 

'(Damiens), a., ii. 
Tellurium oryanie componads .— 

^ Uctericidal action 

of {Morgan, Cooper, and Ecrtt). 

A., 1,517. 

acetjlpropionjimethane, and its sails 
(Moroan ana Bsevbs), T., 450 , 



E iiss Of 

TtiluliDi MguJe «omp«VBdi:^ 
(^-ithylscetylpropioaylmethaott tri- 
ohloiid«'(MoBOAN aad Rexvis), T.» 
431. 

l«UlirlTua, estimation of^ volaznetrically 
(Iakbeb and Wakkfisld), A., if, 
676: 

Tempfratnra coefflelents of reactions in 
tropical sunlight (Dhar), T., 1856. 

TexUtiitt, arc spectnim of (Eokr), A., 
ii. 47. 

Zaraphthalaldebyde, deriratives of 

^ (Adaus, Bullock, and Wilson), 
A., i, 379. ^ 

cbloro-derivatives (Cabsklla b Co.), 
A., i. 800. 

Vareplitlialyldiialiaylle atld, and its 
esters (Kaupmahk), A., i, 796, * 

Ternary systems, equilibrium in (Ura* 
20V), ii, 547. 

lemne, from Spanish oil of 

thyme (Schiubxi b Co,), A., i, 
49. . |, 

Terpenel, action of fuller's earth on 
(Yxitable), a., i, 474. 
action of sulphur and sulphur 
compounds on (Budnikov and 
SCHILOV), A., 1, 118. 

Terpese eompoimde (Rczicka snd 
Stou), a., i, 119, 1216; (KuztCRA), 
iL, i, 691 : (RnziCEA and Schibz), 
A., i, 818, 1202; (Ruzicka and 
Balas), a., i, 818 ; (Ruziqka, 
Balas, and Schinz), A., i, 819 ; 
(Ruzicka, Poktalti, and Bala's), .A., ■ 
i, 1217. 

lerpene eeiiee, preparation of poly* 
cyclic ])ydrocarhons of (ScHERiKO), 
A., i, 47. 

dl-a-TerpineoI, resolution of (Win- 
DAU9, Klanhardt, and Wei.nhold}, 
A., 4586. 

d' and f-Terpineel-digitonins (Win» 
DAUS and WiiKuoLD), A., i, 590, 

Torrapin See Tstudomys troc^i. 

Tetany (Ross), A., i, 982 ; (Qamblk, 
Ross,, and Tisdall; Gamble and 
Eoss), A., i, 1088.' 
causes of (Dkxis, v. Mktskxbuo, 
and Goddard), A., i, )263* 
experimental (CbdicksMank), A., 1, 
515. 

respiratory, chemistry of .(GyfiRor 
and Volijieb), A., i, 1150. 

TatheliafRoBXRTSox). A., i, 508. 

a^Ietra-acetyl^'glueoaidogljoerol. and 
ita deriratives (KarrXK and HuR- 
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LiCH and Wrssohhea), A., ii, S83. 
crystal structnre .<rf (Hull), A., ii, 
82. , 
chemistry of (Spicin), A., ii, 427. 
chromates (Britton), T., 1429, 
molybdate (Zamsonini), A., U, 499, 
691. 

oxides, crystal stnictnie of (6 ol> 
80HH1DT and Thomaesen), a., ii, 
644. 

Thorium*.? and *(7, adsorption of, by 
ferric ^dioxide (Cranston and Hut- 
ton), T., 1818. 

Thorium*Jr, action of, on Imcteria (Li* 
MAT and Jadoubtre), a., i, 170. 
action of, on diastases snd ihicro- 
organUme (Atebrenq, Jalouftke, 
and Mavrin), A., i, 262. . 
action of, on liv^r catal|Be(UAUBXRT, 
Jaloustrx, and Lsmat), A., i. 
723. 

ThromblUf^rigin end nature of (Noir), 
A,i, 876. • ^ . 

action of (Stubse and Sano), A, h 
410. 
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Him 


ItnontMifaM*, ieiioti of (SnmKR «id 

Sako), a., »♦ 411* 

Tbil}A«fl(Pn»^t^SKi and UTiEinNA), 

i!; 1, 81«. 

ThojaMt of, from labiBoI 

(HSNDlBMN and Eobxrtson), T., 
1718* 

linlioBit SSnttfea »y opectrom of 
(CiOOTia), A.i lit 807. 

ThiadWtonM, origin of electricity ia 
{AMinirsoNO). A., ii, 722; (Simp- 
i;y},A..ii.822 

effect df» on ozone in the atmoephere 
(tetnoLiw), A., ii, 685. 

Tkv«e ofl> Bpanitb, terpene from 
(SoniiiiiKj A Co.), A., i, 49. 

Thymi* Rflidt compoeition of (Fkulgxtj), 

A., it 

Thymol, prepamtion of (Howaud A 
So»e,Lm ,find Biaoiujk), A., i,781. 
ajtnnfMtttie of (Howahd A Sows, i 
I/TD., and Blaodrt), A., i, 1006. | 
lynlheeU of, fr«tm p-cymene {P hillips i 
wtd Gibbs; Philups), A., i, 781. 
action of brotoine. on {Josr and 
Ricktkr), a., i, 2M, 

ThtmoL jMJnino*, preparation of (Ghat- 

mLwd Kwwxbs), A., i, 1093. 
cbloro', iulpLide (LiasKR and Gad), . 
A., i, 6«i ^ . . 

9 . 5 -ThyiManliiol. diacetyl derivative 
{BABfltttUSi), A., i, 784. , ■ 

c ThTmemaide CMaiiIlO. A„ i, 62. 
Ihymni'Molalo aeid. acUon of alkalis 
on (SiAnDiii and -Nakauawa), A„ i, 
720. ■ 

Th^i regulation of calcium metabol- 
lim by the (Paebok), A., i« 978% 
illation of a bormoae from (Roheis), 
A, 1, 387. . ; • . 

rrtitnation of iodine in (Fabeb and 
PftEAU), A., ii, 575. ^ 

Thndilii, phyaiologndl action or 
(HlLDRBEAtlDT),' A., i, 506 ; (Romkis), 
A., i, 1251. ^ , 

Tiliama acumftwto, conetituenU of 
the bark of (VAB Itallir and SfEEK* 
HAm), A., i, 281. 

Kliteorine (yab Jtalwb and Stben* 
haurr), a., i, 281 . 

Timothy grail bteilU. SeeBaciUi. 

Tin, atomic heat of (RoDIBDSS), A., ii, 
532. 

MidititlioySj'dUatationand Ihennsl 
curves ojf (Loiasa), A., ii, 889. 
density of (BoftmaXM and Stahl), 
A, ii,78. . 

white, crystal strnctnpe of (Marx and 
Poa»Yi)*A., ii, 768. " ^ 

Mb aUoyi, with alntnioinin and nnc 
(Cmpas), a, «, 828, Ml *, (Losana 
ud Oarokki), a., ii, 768. 


Tin alloys with arsenic (Massuri), T., 
214. 

with hismuth (Bobnemauk and ‘ 
Siebe), A., li, 169, 
ivith bismuth and lead, eryatalio* 
graphy of {Bus}, A., ii, 419, 
with bismath and zinc (Muzaffab), 
T., 2341. 

with cadmium and mercnry, potebtial 
of (Riiehann, Praiimeb, and , 
Hbuy), a , ii, 825. 
with cop^, ruBltiog point of (Bauer 
and VoLLByBaucK), A,, ii, 640. 
colour and texture of (Chikashiok), 
A., ii, 30. 

with lead, potentials of(MuzAFFAR), 
A., ii, 285. 

Tin. bases {lin ommtnes) (Biltz and 
Fjrchbr), a., ii, 867. 

Tb balidra, melting point curves of 
mixtnres of (Rader), A, ii, 667. 
fcfmiodide, Rdntgen ray structure of 
{Mark and 'ffEissEysKEG), A,, 
i, 760. 

crystal etmctore of (DicKiNsoy), 
A.,, a, 425. 

eutectic mixtures of (V abiliey), 
A.,' a, 425. 

compound of phenylpyridinium 
iodide and (Izuailski), A., ii, 

‘ 522, 

(fiOxUe, reduction of, by carbon mon- 
oxide (Fbaenkel and SyiFiscBRKi), 

■ A-i a, 78. 

St^anuoui chloride, adsorption of, by 

■ Htannio acid (Collinb and Wood), 
T., 462. 

Btannie aeid, adsorption of colouring 
matters by (Moeley and Wood), 
A., ii, 425. 

adsorption of stannous cbloride by 
iCoLLiss and Wood), T., 452. 
poptisAtion of, by alkali (Wist- 
grkk), a., a, 78. 
complex componnds of (d* ia 
Pdeste), A-, iij 169. 

Stannic acids, m^netic analysis of 
(Pascal), A., ii, 79. 

Tin detectton, estimation, and eepar- 

deSrof (F„c.l), a., il, 685; 
(Ortodocsu and Res.*??}, A., u, 

estimation of. by mo ybdcnutn- 
blue reaction (Hunio), A-, », 

eatim^ion of, in alloys (Jubk), A., ii, 

186. 486, 659. 

estimation of^ in buman orga 

estSon^f. (Lcbatti), 

T., 1409. 
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TIa ^tettioa, tad stptr* 

■ mtida:— , 

««timttioa of, and separtUoa from 
arsenic and antitn^y (JinviKKN)," 
Kj ii, 254. 

separation of, from other metals (Fub* 
mak), a., ii, 881. 

separation of arsenic and (McOat), 
•A., ii, 609. 

separatiop of, from arunie and anti- 
mony (Luf?), a., ii, 578. 

Tiiaaea, rMoction of nitro'gronps by 
(Watbbuan and Kalff), A., i, 
415 ; (LtPscBiTz), A., i, 875. 
eoncentiation of proteins in (Cohn), 
A., i, 1260. 

animal. See Animal tissues, 
estimation of lipoids in (Lembland), 
A., ii, 347. 

estimation of salvarsan in, coloti- 
metrically (Koixs and Yovmans), 
A., ii, 800. . 

Titaainm, atomic weight of (Baxter 
and Febtio), A., ii, 498. 

Bpectrnn of (Brown), A., ii, 2. 
arc spectrnm of (0. C. and H. K. 
Kiess); a., ii, 696. 

crystal structure of (Hull), A., ii, 
32. 

Titanium alloys with aluminium (van 
Ekcrelekh), a., ii, 569 . 

Titaainm oompoonda, effect of, on the 
growth of plants (N&mec and Kis), 
A., i. 1161. 

Titaainm tnchloride, crystalline, pre- 
paration of (Meter, Baubb, and 
Schmidt), A., ii, 769. 

Wmchloride, reduction of (Ruff and 
Neumann), A., ii, 868. 
dioxide, catalytic action of (Hinshfl- 
woOD and Tofley), T., 1021. 

Titanic acid, adi-orption of colouring 
matters by (Mokley and Wood), 
A., ii, 426. 

Titanons eomponndn, estimation of, 
electromt^trically (Hrndrixson and 
Verbeor), a ii, 42. 

Titaninm estimation and lepmtion 
estimation of (Kano), A., ii, 700. 
estimation and separation of (Head- 
den), A., ii, 93. 

separation of, from aluminium and 
iron (Moser and Iranyi), A.,'u, 
438. 

Tohaooo, and its extracts, estimation of 
nicotine in (Sbedd), A., ii, 798. 

Tidlte, Mui librium in the aystegi, picryl 
suiphiae and (Roche and Thomas), 
A., i, 326. 

p-Tolnaeetodinitrile, oxalic acid derlr- 
atiYes (Bbnart, Soekderop, and 
BsMNEwm), A., i, 573. 


Toluen* ampomdst dff # 1. 

Telaaldehydea, hTdeoxy-, soluhilit? of 

(SiDGWiOK ana Alwtt), T., 2819. 

Toluene, ultra-violet absorption spectnim 
of (Kunostedt), A.^ 0, .43 i (ifittfBi 
and Walter), A., 275. 

freezing point of (Keyes, Townbhend 
and Youno), A., U, W6. ’ 

Tolatilisation of, in steam (Bar- 
BAUDY), A., i, 768. 
vapour, adsorption of, by glass surfaces 
(Carver), A., ii, 129. 
interfacial tension between gelatin 
•olutiona and (Sheppard and 
Sweet), A., ii. 136. 
interaction of nitrosyl chloride and 
(Lynn and Arkley),'A., i, 451. 

Toluene, 3- and S-amino*2:4-(fih;droxy., 
3 . and 6-nitro-2:4-dihydroxy., and 
5-nitro80'2:4-dthydr«xy., and their 
• derivatives (Hsnrich, Sunthkim- 
ER, and Steinmann), A., i, 145. 
^ri-or-cliloro-, pbysioal cooslaiits of 
(SWARTS), A*, i,- 197- 
ooa-Sf^nzffuorp- (^warts), A.,ii,273. 
nitro*, catalytic induction of (Henke 
and Browne), 201. 
friiiitro-, freezing point curve of 
mixtures of picric acid and (Taylor 
and KlfiKBNBACH), A., i, 909. 
‘yfrtnitro-, action of hy^xjlamine 
. on (Giua), a., i, 1189. 
2:4;6-irtnitro-, solujbility of, iq organic 
solvents (TayloE and- ’ Kin ken- 
'BACH), A., i, 315. 

6-nitro-3:4 rftuitroso- (Giua), A., i, 
ll90. 


Toluenes, dinitro-; preparation of (Page 
and Heashan), T., 3235; 
equilibrium of, wit^ aminea and 
hydrocarbons (Krbnanx, 
HOnicsbebubh, and Mauer- 
MAKN), A., i, 90$. 

4nnitro-, isomeric - (Brunswig), A., 
i. 814. 

action of benzyl ideneraethylsmine 
on (Giua), A., i, 455. 
equilibria of ph< nylenediamines and 
(Kbehann and Maukruann), 
A., i, 878 ; (Giua and Giua), A., 
i, 485. 

p-Tolaeae-l-RSO-/$-uaphUior4ialpboitIe 

aeid (Morgan and Jones), A.*, 1 , 327. 
Tolttene*p4-uo 5-iiitro:a-iLaphthvl* 

end its hydro(*hloiide.(MoRGAN 

and Jones). 4*1 b 
l-p-Toluenease-6-nltre-p -naphthyl* 
amine (Holliday A Cp., Ltd., sed 
AIoroan), a., i. 888. 
Tolaene-p-ialphiBie aeti^ sodium salt, 
ppej)atation of (Whitmoee, Hamil- 
ton, and Thurman), A., i, 501. 
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chloride, end its 

“Odium 

i.°i, 46?“ ""““"'“O 

TelttM*.8-fnipionMetie wia, 4. 

^droxy,. (Qibmk and Smihs), T., 

TbItt«i*H^f^phoiuuiUW», and p^hhvo- 

«d ^nitro- {Cluttebbtcx S 

CoHiw), T., 2614. ^ 

. ToljentHP-ittlBliOBhydraiide, and ». 

(OunrxBBBcK 

and COBnr}y T,, 2514 

d'-oioo-tl- 

Mphthyl ,nd 4.uitro.s.i,aphthvl 

^0* end Ikgold), 

Toluene-m-i^phonl. Mid, S-chkro-s. 
nl^, sodium salt, as a reagent for 

^rT’™ '''■ ’’■■ 

lolneaa-p inlphoale'aeid, halopen-alkTl 
esters, intemction between oroano. 
nn^eeiiun - halides and (GaaAs 
and Beaber), A., i, 463. 

^-chloroethyl Mtei- {British Dye 
OTUFFB Corporation, Ltd.. Per. 
EiNy and Clbjio), A., i, 45;:j 
y chloropropyl „,er (GaiiAN . and 
Beabrr), A., i, 454. ■ 


SUBJECTS. 


a.i29j 


Tolttenemlphtmlodoamidai, potassinin 
and 'Bodmin salu {Hi 


851.* 


(IIobertS), T.,' 

T(>luane-»-itilplionpl»nylbydraiid«, and 

p-chloro- Bud p-niiro- (Clutterbuck 
. ana Cohen), *r., .2614, 
p-TolneaefilphoayiintlttBnilk acid 
anhydrides from ( HELLER^and Grund- 
mann), a., i,.245, 

iTf-XohcacnlphonyPS bcMoyUmido- 

Plperidona ^Thomas, Kapphammkr, 
andFLABCHRNTRAOBR), A., i, 51, 

o-p'TclaenMalphaayLa.benioyi-B- 
iBcthyloraitbiae (Thomas, Kappham- 
mer and Plabchentraceh). A., i, 

5-^Tela«wlphaayl.a-beMoylond- 

thiaa (Thomas, Kappham.mek, and 
J^yBCaENTRAOEB), A., i, 61. 

S^ToluaiiBfalplioaylBBrboatyrU, an, I 

Tr^eb and KAppen-Kabtrop), A., 

^ UlW. , > , 

Kastrop), a., i, 870. 

(TrOoeb Ad Doneel), A,, i, 


^^-TehtTniSM- 

KAPFHAMMEC'^^t^'‘^«-(T‘HO«AS. 

tracer), A., i 51 ■ “aschenw 

and 

A., i, 356 ^ 

Ssaus), A. i 1129 ''■ 

-- 

■ iA.raien«rd‘';t6H‘ . 

2 7^TolBidino-5-liydroxy-l:4-naplithR. 

• Jowifi (^'hkeler, Daiv. 

>^o^, and McEvven), a., j 102I 

P-Tolometbylamide. thit>- {Kirxhim, 
Burohari), Finxdobp. Dehx, Giese 
and Kordino), A., i, 571, ’ 

S-^*ToluoylacryUc acid, methyl ester 
{Oddy}, a., i, 1098, 

3-p-Tolaoyl-Aa-bntenoic acid (Mater 
and Stamm), A., i, 803. 
^■p-Toluoyl-a-btttyrie acid, and its 
i>.TiiDe (Mayer and Stamm) A i 
802. . , 
w.TMnoylforniic acid, esters and phenyl- 
hydfazone of (Pos.ner and Heu- 
mann), a., i, 954. 

3-/>-TolucyI-«-metbylacrylic acid 
(Mayer and Stamm), A., i, 803. 
3-^-Tolaoyl-o-methylprcpionie aeid, and 
it 8 oxime (Mater and Stamm). A. i 
802. 

l-jP-TolacyLS-ciaathmayl (Scholl, 
Dkhnebi, and Semp), A,, i, 808. 
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iS-f-Tolnoylpro^oaie^l^ ^ff’dihromo-, 
Bikl «-ehl<a:o- iOfii)T)» ^ ^ 109S. 
Teljl ac«tatB aiid beazoaft, brorao* and 
(itltromo-amino*, a^-etj! and banzoyl 
deri»atiyes (Bairoso and IddIoIS), 
A., i, 826. 

methyl ether, sulphonio acida of 
IHawobth and Lapwobth), T., 
2982. , 

amiuo-, acetyl deriratives(HAWORTB 
and Lapworth), T., 2987. 
4:6<dibromo- (Hattorth and Lap- 
worth), T., 2995, 

2-Ditro* (Gimor), T., 1278. 
p-ToIyl aeetoD^ sulphide, and its 
denpatires (TRdQBR and v. Sbb- 
LXN), A., i, 1128. 

l^[|Xol7iamliio-0-iia^thol (SooitrR 

VKONTMR DKS MATlfeRES COLOK- 

ARTBA, Wahl, and Lantz), A., i, 
919. 

Tolylanthranyl acetate (Barnitt and 
Cook), T., 2639. 

Tolylarilnie ' Reids, hydrozy> (Chris- 
tiansen), A., i, 500. 

‘ {-m-Toljla^ara^a (Lutz), A.,i, 457. 
m-TolTlaiialnobeBsene, 2';4'- and 
4':6’*dtnitro' (Michele and Mario 
Giita), a., i, 485. 

A^jj-Toljlbeniiminopheiiyl ether hydVo- 
chloride (('haphak), T., 1153. 
iS-o>TolylHi’h«Ai 7 lideii»tetraiaji- 7 S-di- 
earbezylie add, ethyl eeter (Bvscir, * 
HOllee, and Schwarz), A., i, 897.. 
j»>Te} 7 lberie aeid (Krause), A.,, i, 
1035. 

o>tdyleRrhaiBle aeid, T-chloropropy! ’ 
cater (Dos and Yoder), A., i, 484. 
and p-Tolylcarbaiaic akds. A-ch)oro> 
ethyl esters (Adams and Ssoub), 
A., i, 467. 

y.ehloropropyl esters (Pierce and 
Adams), A., i, 484. 
B-TdlylearHsole, m^nitro* (G. and M. 

DB Montmoli/IN), a., i, 374. 
l-;>-TolyM:S:R4-eErMxyiifi aeid, , 
6-chloro- and 5-bydroxy-, ethyl esters i 
(Dutt), T., 278. 

j7-Tel?Brwhlorom»thylear'biiiol (Fault 
and ScHANE), A., i. 594. 
2:8-Telylimediaiiifae, dithioacetyl denr* 
atiTB (Edge), T., 1018. 

^•o-Telylethy] alet^ol (r. Braun and 

2k>BXL), A., 1, 1200. 

A^Telylethyl bromide (v. Braun, 
ZoBEL, and KOhn), A., i, 1201. 
e-j^YMylHM^ylearbaiBlde (Bosh* 
RmwR 4b SdHNR), A., i, 949. 
p-Taly^liaeaUe, 8*i)itro-, and its 
acetate (Glaibb and PRtlfKB), A., i, 
994. 


TtdHme oampotauUt Mkm t 

BoTelyU-bydvoJtybiSByUdeaitetiB. 

Eaa-78-diearbez^ a^ „ ethyl ester 
^ (Busch, MOlibr, and ^Mwarz) 
A., i. 897. . ’ 

m-Tolylhydroiyhuaiiie, ^MiMtoitro- 
and its acetyl derlvatlre (Giua)’ 
A., i, 1190. 

p-Tolyl-r-hydrciyprepylaiahw (Daiks 
Brewster, Blair, and Thompson), 
A., i, 9S. 

2-p'TolylijaiBO-8<h7droxy4tP-telyl- 
thiaiaa, and its salts (Gains, 
Brewster, Blair, and Thompson) 
A., i, 68, 

2:6 p ToIyliuiBo l.pheayldlbydre-LS s. 

tpiatole (Durr), Y, 274. 
2-p-TolyUiiilBO-8 ^eikyl*6-nietbylttdai - 

oUdlae, and its picrate (Dainb, 
Brewster, Blair, and Thompson) 
A., i, 6A 

2'P-TolyUiaino-S-pheityltbiazan (Dains, 
Brewster, Blair, and Thompson)' 
A., i, 63. , ■ . 

1- o- and •P'TdyliailBe-S'^henylthiaz- 
olidlse (Dains, BREyrexiB, Blair, 
and Thompson), A., ■i,.98. 

m- and p-Tolylittinosneoiiio-nf and 
^toUU (ChattXway and Parkes), 

2- p-Tolyllmiiie-8-p-tolyl-6-»ethyIthiai- 

olidine, and ita picrate (Oai.nti, 
Brewster, Blair, and Thombson) 

• A., i, 68. ‘ • 

2-p-Tolylimiao-3*p-tolylthIaian (IJaiks, 
Brew^eb, Blair, and Thompson). 
A., i, 98. 

0 - and j^TolyUadKDjlaaUaes (Courtot 
and Dondelinoe^, A., i, 1099. 

2-Tftlyl*6-auth7l-2:l:MMaatriaselss, 
6-iiitro-, • and their jf-oxidM 
(Michele and HarioGiua), A., i, 610. 
T-p-Iolyl-a. and * •B-ttethyl-m-batfrie 
aeids, and thsir deriratipes (Meyer 
and Stamm), A., i, 803. 
2p-Tel7l*4-B^7lp7il]Eldiae-6-oaTb- 
CEylie EoU, and ita ethyl ester 
(Mitteb and Bardhan), T., 2181. 
p-Tolyl-aB-neplitbatrlasole, O-amioo-, 
and 6-nitro< (Holliday k Co., Ltd., 
and Morgan), A., i, 388. 
2-p-Tolyl-aA*niphthnthuole-6-as<K8* 
na^thol (Holliday k Co., Lm, 
and UoBOAN), A., i, 889. 

1- P'TMylnaphtbyUiniRe, 2rhydroxy- 

(Sociitri Anokmyr dbs MATitRzs 
CoLOEAKTES, Wahl, and La.ntz), 
A., i, 674. 

S-o* and p-Telyl'2-<aMoU6opM (Adams 
and Snui), A., i, 457. 

Ttdyleidtb, s^iam/estlBiationoforesols 

in (Isnahd), A., ii, 843. 
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Tohtm cmpotmdi, Me t> 1 . 

ethyl ester 

(T. Bkavh ud Zoul), a., i, im 
n>-fel)^p]MayleAedUtttaei, 
and their acetyl deriratiTee end 
benqrlidene-inilDea (UicnaLE encj 
HARIO<}irA), A., it 485. 

9 ^ and pTolylt«trabydro'l:8:2- 
ouiDnei (Piesck and Adams), A., i, 
484. 

j^yltbioearbittidea (Dains, Brrwstes, 
and Olandxk), A., i, 324. 
fli'Tolylthinlaeekie acid, 5.c)iloro> and 
i-ehloro<^-ainiuO’(FAit8WB&K£ vorh. 
MXI8TEB, Ldoids, a BbCnimg), A., i, 
7M. . 

^.|}.Tolylthiol-A*ph»nylpT«pioiiie aeid, 
ihieoditim wit (Abkdt, Flemm^ 
i]«G, ^ROLZ^and LOwensoiin), A., i, 

m, 

tolyithiolpropiottle aeid (Arndt, 
FLSMlflNOi 3cn0DZ,8IldLdWEN80HN}, 
A., i, 827. 

e-Tolyllur«tJuitt, 8- or H-mono', and 
3;6- and 4;5.<fi-nUro- (Htan and 
Cdlunani), a., t, 822. 

Topoehemieal raaotioni (KohmchOttrb 
and Stkok), A., ii, 133 ; (Korl* 
sciiffTTER and toEffr;), A., ii, 164 ; 
(Kobuchutter and Sedslinovicu), 
A.,‘ii, 1«. 

Terbesita, CoraUh {Stkinruhlx*), A., 

li, 672. .‘t 

from' Katanga (Stkinkublkr), A., ii,’ 
872. ■ . ' 

Toxisi, dfpbtheHa (v. Groxb), A.', i, 

.. 880 . . 

Traaipart detemiitation of 

(AagInnbs and.&MrTB), A., ii, 629. 
Xreei, eonatitneota of bark and wo<^ of, 
in spring growth {Ripbel), A., i, 521. 
Trehaloia, pr«parario» of (Harding), 
A., i, 1064. 

bariam* phdapliate and nil|<hat« of 
{Helferich, IAwa, Kippe, aod 
KtsDRL}, A.', 1, 89A 
fetmchloroliydrln dUulphate (Hei.p- 
SRiCIt, Lowa, Xippe, and Kiedsi.}, 
A., 655. 

SAA-TrUeetexyhfBioifi add (Pacsl), 
A., i, 839, 

TriiMtoxyajsMMi (BAROELLtNi), A., i, 
784. 

T!riaMtyl-p*di‘$-raiaroyUe add (Pacsc), 
A.‘; i,.839. 

TrUfflinea, diaaotittbiUty of (Morgan 
and Davies). T., 228. 
Triaiihydrotriidl'|>*tolyliiliaanedlol 
(Pink KivPtNO), T., 2836. 
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action . of tyrosinase on (Abdbr- 
HALDEN and SiCKEL ; Kafbr and 
, Wokmall), a,, i, 1146. 
in blood proteins (Kitotaki), A., i, 
899. 


estimation of, in blood (Haas ; Haas 
and Tbautmann), A., ii, 443. 

Tyrosine, 3-broino- (Rosenmund, Kphn- 
HENN, and Lescu), A,, i, 1095, 
dtiodo-, influence of, on gaseous ei- 
. change (Abeun), A., i, 874. 

Tyrosine-melanie acid (Adlkr), A., i, 
1218. 


Tyrosine-melanin (Adler), A., i, 1218. 


Ultra-fllteri, cellulose acetate for 
(Frick? and Klempt), A-, ii, 752. 
Ultrabamins (Pearson), A.»ii, 246. 
Umoie^, constituents of (Komatsu and 
Ueda), a., i, 1274. 

Unitl, Angstrom (Lowhy), A., ii, 147. 
Unsatnyated eomponnda. chemistry and 
pharmacology of (v, Braun and 
Lkmke), a., i, 4 ; (v. Braun and 
Schirmacher), a., i, 286. 
transfonnalious in (Gillet), A., ii, 
147. 
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1FilMtanit«di oottpeudt, act!(m of 
l^drogeo, Wiphido, vthioejftnogen, 
tad thi<» 7 aiiit> acid with ^Ohal- 
^ uaNOEf^w' Smith, aad PAT(Mt), T., 
1046. 

hdImooycUc, chemistiy of polycyclic 
coDipoandi in irelation to isomeric 
(Inqolp, SxkLtY, and Trorpx), T., 
853 ; (Grimwood, Ikgolp, and 
Thorpb), T., 8803. 

Vraaiait«,chennoal formula of (Schoep), 
A., ii, 647. 

Vraalnm, radioactive prahicts of (Guy 
and IlUKSBLL), T., 2618. 
i^ation of, to actinium (Rubsell), 
A., ii, 497, 719. 

Hraaium lalti, catalytic oxidation 
with (Aloy and VaudiguiE), A.» ii, 
652. 

oxidation and reduction by, under 
the inflnence of light (Aloy and 
ValdicuiA), A-., i, 654. 
normal solurions of, as standards 
(Luoewig and Lurensir), A., ii, 
468. 

Rraniiuii oxides, ciyatal structure of 

' (OoLOSGHUiDT and Tuomassek), A., 
ii, 644. 

Uranium estimation and separatiofl 

eslimation of, rlectrometrically^ (Gus- 
TAvsoN aud Khudson), A:, ii, 
185. 

separation of glucinnm and (Brintoh 
and Ellestad), A., ii, 257. • 
separation of, from thorinm and the ' 
rare earths in pitchblende (Ktss), 
A., ii, 792. 

Uranium- Jf, y-rays of (Harm 'atld' 
Meitner), A,, ii, 676. 

Uranium- J lj, A-ray spectrum of (Meit- 
mbr), a., ii, 675. 

adsorption of, by charcoal (Freund- 
' LiCH and WREScnMER), A., ii, 
833. 

Urauium-^ (Hahn), A., ii, 111. 

Uraldu]ii*lM^, atomic weight of 

Honiosthmid and Birckembach), 
A., ii, 764. 

Uraaiam minerala (Schoep), A., it, 870. 
relative activities of radioactive con* 
■titnentsof (Widdowson and Rus- 
sell), A., ii, 819. ”.. . 

Uratea, colloid chemistry of Julies of 
(ixtsxR and Zocber). A., ii, 135. 

Uraiole, 4>amtooiininothio*, A^mino- 
dithio-, and their salts and derlv* 
atives (Arndt and Biclich), A., 
i, 612. 

<fithio>, dimethyl ether, methyl sul* 
phone -of, and its Iwdrochloride 
(Arndt, Milde, and Eckert), A-, 
i, 1079. 


Urea (eartomids^dle of the Uver in 
production of (Gottsohalk and 
Nonnsnbruch), A., i, 1255^ 
distribution of, in blond ai^ aecpetiona 
(Cohen), A., i, 1037. 
in blood and liver (Marix^ A., i,74. 
concentration of, ^ l^ood and saliva 
(Schmitz), A., i, 626, ^ 
concentration of, in saljva (Heuch 
and Aldrich), A., i, 270. 
rata of excretion of (Addis and 
Drury), A., i, 611, 731 ; (Drury), 
A., i, 611. 

replacement of' proteins by (Hoij. 
camp; Scheunert, Klein, and 
Stxuber), A., i, 266. 
zymolyais of (Feabon), A), i, 497. 
esti ti) at ion of ( M arooschks and 

Rose), A., ii, 848. 

use of potassium or sodium bromide 
'in estimation of (Collinob), A., ii, ' 
348. ^ • 

estimation of, with hypohromiw 
(Collins), A., 4i, 442; (Mar- 
ooscHEB and Rosr), A., ii, 590. 
estimation of, liy means of urease 
(Fox and Geldard), A., ii, 591; 
(Wish art), A., ii. 666. 

. esHmatiou of,' iii blood (Bogos and 
McEllroy), a., ii, 443 ; (Behre), 
A., ii. 866. 

estimation of, in urine (Levt-Simpson 
‘and Carrou), A, ii, 654. , 

See also Carbamide. 
t»Ui^ derivatives; pbarmacolcgy of 
' (Basterpield), a., 1, 420' • 

Urease* (Fbaros), A., i, 497 ; (.^v- 
, oben), a., i, 622.. 
occurrence of, in plants (Armstrong), 
A., I, 1276.- . 

action of light on (Pincussen and 
Kato), A., i, 405.. 

synthesis and* decomposition of tarb* 
amide by (Mack and Villars), 
A.,i, 405. 

effect of glyciCM and potassium 
cyanide on the action of (Taka- 
hata), a., i, 1148. 
from bacteria (Beijerikck; Taka- 
hata), a., i, 1187. 
in fungi (Gorw and Costy), A., i, 
171, 405. - • . > 

and soja bean (Nakaoawa), 
A., i, 1246. 

soja bean, constituents of CKaTo), A., 
i, 1084, . . ^ 

action of (Kay), A.,.i, 722. 
iuftuence of glycine on. the ferment- 
ation action of (5 *t6), a., 


622, 

rttluuw, 2ir.<J«Horo. (Hocbw, 
.r,^ ViVnt.lNol. A.. 1. 1077' 
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VntkiMfi prsparsUon of (lu ^tab< 
LIMCMXJtn POUX^BKO mB£8), A., 
i, mt 

photO’ttuuitiTesesi of (Kobczynbki), 

A., i. fieo. 

Vfftluuu>lMU«i<» fteH, p-cbloro-, and its 
fltbjl wter itsd acid chloride (Sociicty 
or CflgiaOAL IffDOBTRY IN BaSLE), 

TTrie Mid, adioiptioo of, by animal 
charcoal, ooiloida, and proteins 
(Kakpopeh), a., i, 389. 

MdnbUity of, in utrater {Bim and 
■ Herrmann), A.j i. 489. 
mfloencoorhydrogendot) concentration 
OD the aolubilitj of (Jung), A., i, 860. 
behaTioat of, in protein solutions 
(Pincximen), a., ii, 270. 
action of acetic anhydride on (Biltz 
apd SoBMiirr), A., i, 489. 
metahtdiani. See Metaboliaii]. • 
biological decomposition of (Steudel 
analxuMi), A., i, 1039, 
in blood -(WBiii and Guillaumin), 
A., i, 728 ; (Schrunkrt and v. 

PBICHRZIM; St^IlilDT-KRAHMER}, 

A., i, 973.. ' 

compound of, in blood (DAvta, New- 
ton, and BENRbrcT ; Newton and 
Davis), A., i, 165. 
elimjhation and deatraction of, in the 
body (Ohaneraine), A.^ i, 417. 
effect of orgatijc acids on excretion of 
(GissoN and'Doisy), A., i, 732. 
exertion of, on* diet poor in purines 
(Steudel), A,, i. 270. 
lodium salt, solubility of (Barean),' 
■‘A., i, 158. . ’ ’ 

detection of,* njicrochemically,* in 
kidneYA,{WAi.XEB)i A., i, 1154. 
estimation of, in blood (Sachnovpka 
and Kaleski ; Brown and Raiziss ; 
Rogbm), a., it, 510. 
eatimadbi of, ia urine and blood -serum 
(Chantraine), a., ii, 270. 
estimation of, iodometrically, in urine 
(Furth, Urbaok, and Wermeb), 
A., ii, 889. 

Orlc add glyooli, reduction of (Biltz 
Bnd.LBMUEKO), A., i, 955. 

Urine, effect of acids and bases in diet 
on compe^tion of (Borak], A., i, 

6l0, 

secretion o^Harrrall and Crank), 
A-i i,.628, 

excretion of acids ,snd .ammonia in 
(Hurbarp and HPsroBD), A., ii, 
169. 

concentra^Q of alcohol in (5fiL£.s), 
A,, i, 71. 

colouring matters <Df (Weiss), A., >, 


Brine excretion of cholesterol ^ in 
(Grunbe), a., i, 169. 
creatine in (Palwuin), A., i, 631, 
exc5t*Uoii of creatinine in (Lauf- 
br^eb), A.,i,732. ' 

of children, formic acid in (HoNbal 
and Elpkidoe), a., i, 631 . 
excretion of lactic arid in (Knoop and 
JosT), A., i, 1261. . . 

elimination of nitrogen compounds in, 
under various conditions (FoxTis' 
and Yovanovitch), A., i, 879. 
effect of aiitipyietics on tile distrib- 
ution of nitrogen in (MorinakaI. 
A., i, 1040. , 


effect of fats and carbohydrates on 
nitrogen distribution in (Gath- 
. CART), A., i, 169. 
elimination of phenol, p-bromophenol, 
and hroraobenzene as ethereal sul- 
phates in (Ruodk), a., i, 74, 
precipitation of, by picric arid and 
sodium chloiide (Hchulkb and 
Thielmann), A., i, 1261. 
proteic acids of (Ktilb acker), A., i. 
617. 


pnrincbaacaiii (Strudel’ and Ellina- 
HAtjs), A., I, 732. 

diabetic, aldol in (Fricke), A., i, 
73. 

•detection of aeetoaretic acid in 
(Favrel), a., ii, 97. 

. Urine, analytiesl methods relating to^- 
• detection of acetone in (van Ketel), 
A,n,665. 

■ deXectioii of albumin in (Exton), A., 
ii, 511. 

■' detection of bismuth in (Dezani), 
A., ii, 342 ; (Ganassini), A,, ii, 
439, 


detection of dextrose in (Inchiileei), 
A., ii. 587. 

detection of sugar in (Levine), A'., ii, 
41 

estimation of acetone and /9-hydr- 
oxybutyric acid in (Lublin), A., ii, 
26S. 

estimatioo of albumin in (Bolotov), 
A., ii, 511. 

estimation of ammonia it]{LJUN6DAHLj 

• Mestrezat and Janet), A., it, 

■ 654.. 


estimation of ammonia and nrea in 
•{Lrvy-Simpson and Carroll), A., 
ii, 654. 

estimation of bismuth in (Gakassini), 
4, ii, 93. 

estimation of citric acid in (McClure 
and Saueb), i., ii, 267. 
estimation of dextrose and lactose in 
/TnitiivwEii and PrRRYI. A., ii. 


440 . 
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IMMf uuajr^wl vtthodi mUtbig^;^ 
‘ tttiraation orfunnic icid in (BiKXUicr 
and Haew?), Kt n, 96. 
eativattba of niie acid in (Pbak* 
train*;, a., ii, 270. 
estiinatioo, iodometrically, of uric acid 
in (FiiRTH,^BBACK, and Wermsr), 
A., U, 889, ' 

TTrobUin, vdctootion of (BARRENScnxxN 
and Weltmann), A., ii, 800. 
detection of, in blood and cerebro- 
apinai fluid {Hodillon), A., ii, 
100 . 

Vroohromogw (Weiss), A., i, 417. 

Uroj^ratai (Bergell), A., i, 1155. 


V. 

Talaaey (Homo and Martin), A., ii, 
72; (Fielding), A., ii. 401. 
nature of (Nernbt), A., ii, 680. 
theory of (Rhodes), A., ii, 554. 
eUctran throiy of ( Lowry and 
Bdboxss), T., 2111 ; (I^wry), A., 
ii, 480, 848 ; (Spiers), A., ii, 481. 
electron theories of, and ‘ stereo* 
(^eniiatry (Shoden), T., 1861. 
Tbomson-I^wia-Lanjpnnir theory of 
(Fraser and Hcupbries), A.; i, 
450. 

relation between atomic constants and 
(HOceel), A,, ii, 402. 
influence of the atomic nucleus on 
(Heketock), a., ii, 233. . ‘ 

and crystal structure (Padoa), A., ii, 
16. 

magnetic, and mdiation (Peirce), A., 
ii, 147. 

subsidiary (Epuraiu and Aellio), 

A., i, 292. 

See also Electroyalcncy. 

Talsrie acid, afl-dtbromo*, ethyl ester 
and amide (r. Auwers, Meissner, 
Seydel, and Wissebach), A., i, 747. 

7aIsr«Uetons,’mechanism of the form- 
ation of (Gakbett and LEyvis), A., ii, 
^6. 

7 -yalsrolaetene, o^brotno-S-amino-, 8- 
aroino*, and a8*dtamino*, and their 
dmratiyea (Traube, Johow, and 
T^pohl), A., i, 1071. , 

TalnoAitrUs, a0*4ftbromo* (v. Adwbrs, 
Meissner, Sxypkl, and Wissbbach), 
A., i, 748. 

TalsryIdimstliylUHiuotetrabydro*. 

hydrochlorides (OoNZ* 
ii.n and Cahpoy), A., i, 209. 

fl-tMwaryUdaMrbodimiaa (Q ran* 

ACHkR,Oixd,OPNBR, Klopfinstein, 
and ScHLATTBi!), A., i, 707. 


Valmiat selsctiysili^l^tio^ bf 

(OsTiRHOW), A^, H 7^ i- 
ValTS, ainiple^eoktBREWE^), A,, ii 
65, ' 

Vanadioia, are spectrum ^ (Vmoers)^ ' 

A., u,m f 

line epeotmm of (dx Q||l^^t), A., 
ii, 47. ' 

crystal structure of (HuyA), A., ii, 
869, ' 

Vanadium jtwfttoxide, hydroaol of 
(Dumakski), a., ii, 771. 

Vanadyl trichl«ride, action of, on 
metallic oxidel (Guttica, Tarchi,, 
and Alinari), A., ii, 499. 

Vanadium organic eomponnds:— 
Vanaditkiooyanatat (S^agliariki 
and Tabtarfni), A., i, 547. 

' Vanadium ostlttatlon : — 

Mtimation of, electrometijcally 
(Gustavson and Kni'Dsos), A., ii, 
185. • ’ 

estimation of, elrotrometrically, ii^ 
the presence of iron (MOllxr and 
Just), A., ii, 43. • 
estimation of, elsctnnnetrically, in 
presence of iron - and chromium 
(Willard and Fenwick), A., ii, 
187. ' ■ ’ 

Vanadium ores, estimation of phos- 
phorus in (Kriesel), A., ii, 25^. 

Van. dor Wanli Mmerial Leeturs 
(Jeans), T., 3398. ^ ' 

Vanillin, ultra-yioletahMrption spectrum 
of (Steiner), A.,*n, 276. .*/ 
'polymorphism of (Gaumrt)^ A., i, 
154.' . 

de^tion of (HlfifiissiY and De- 
lacney), a., ii, 887. 
estimation of the, purity, of (Phil- 
lip*), A., ii, 797. 

Van’t Hoff’s law, kinetics of (Gute), 
A., ii. 303. ' 

Vaponsatlou (Sako; Dahieks), A., ii, 
611. 

Vapour pretsuro, thermometer for 
measuring (Stock), A., ii, 738. 
of saturated solutions of alums 
(Macischevski), a., ii, 292. 
of monatomic elem^sts (Hillas), A., 
ii, 881. 

of aqueous solutions of metallic sshs 
(OiETEHici), A., ii, 377. 
of raetalUc sulphates (Carpenter and 
Jette), a., ii, 292. . •: 

Vapour presspro quwe at, high temper- 
atures (Inoold), T., 885, 

Vaielin, interfacial tension between 
water and (DtmaisAT and Pioabu), 
A., ii, 741. \ - 

Vaiolltti, losing o5 (Richard), A., u, . 
793. 
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ii, 046, 

Ttioclty of a^ytie tmmUoji (Zal- 
zikd), a., ii. SM, 

Tflloclty of wwgoUtioa of sas^^ctuoids 
A., ii, 231. 

Voloolty H iotoiiBtioB in mixed gases 
(Finaji «]U Wau«}, T., 430. 

Teloot^ wtiftailon in jeliiefl (Wata- 
MAM), A., ii, 386, 

Vtlocity of ^porzUott oF electrons from 
hot lilamentj (lioDZBUSB), A., ii, 
M7. 

Toloeity of flltratiott (Stiibbe), A., ii, 

}9, 

Velocity Ol katophoresli, ultramiero- 
joopic raeasureiiient of (Kbuyt and 
VAK AfiKti), A., ii, 226. 

Velocity of niigration of isomeric ions 
(L>Y and Dixkkanb), A., ii, 731. 
Velooity of reMtion (Rics and Kil- 
patiuck), a., ii, 548. 
radUtion theory of (Kiss), A., ii, 837. 

' meaentsment and calcnlation of (v, 

' EuUBMnd^UDMiio), A., ii, 840. 
calculation of Ahe constant for (Moi^- 
VKU>], A., ii, l‘4l, 

influence of 'ueufral salts on the 
temperatofe coefficient of (Kick and 

Lbmkim), a., ii, 073. 

eSect of pressure on (Mt>icsvrld], A'., 
il;442. 

etfe^ of atirring on (Milligan and 
Rwd), A,, if, 837. 

rapi^ . meaauihmcDt of (HAurRiDsl 
ana. Rouguton), A., ii, 744 i 
hetn^e^' gases and liquids, apparatus 
for determining (CscRXk); A., ii; 

in Bolida (NivIrn). A., ii, 396. * 

‘ iQ mixed^ aolvenfs (Cashuuks, Me- 
CoMBii and* ScAKBoiyjUGH), T,, 
197 ; (Dbxtek, McCombie, and 
■ ScAZBOKoi'GH), 'P., 1229 ; {Jones, 
McCo^BiBjAod Scarborough), T., 
2688. 

for unimoleculAr.reactioiis (Christian- 
flSN), A., ii, 62 ; (Rice), A., ii, 
622 ; (MgKkowk; Lewis), A., ii, 
623. 

Velocity of Mponification of esters, in- 
ffm'uce of the base on (Cashmohk, 
McCohbik, and Scarborough), T., 
T9T. 

methyl estf^ra (Johss, McCohbie, and 
Si^ARBoabcGii), T., 2688 . 

Velooity of found. . See Sound. 

Velooity of TapoflfidoB‘(HKBx}, A., ii, 
142. 

o-Veratrio keid, 5>hromo- (Davies), T., 

1587. ■ .* 

VeratroU, nltra-viol^t absorption ipec- 
trom or (Stkiksr), A,, ii, 876. 


Veratryl ^-diethylaminoeUiyl ketoM, 
wd Its. derivatives (Massick and 
Lammebimo), a,, {, 45. 
Veratryliuethoxyacettld6hyde,8emicarh- 

awnee of (Pratt and Robinson), T., 

Verbenalin (Riedel), A., i, 821. 

Veronal, hydrolysis of xanthyl deriv- 
ativee of (Fabke), A., i, 486, . 
Veronica hedcrai/olia, aucubin in the 
seeds of (Ohara ux), A.; i, 281. 
Vertebrates, dextrose in eggs of (Gobi) 
A., i, 72. ’ 

Vesuvius, sodium sulphate in the pro- 
ducts of eruption from (ZamboniniI 
A,,ii. 869. ^ 

Vinyl alcohol, preparation of esters and 
ethers of (Consortium fUr Elektko- 

'CHEMISCHB InIjUSTBIe), A., 1,893. 
Vinylacetonitrile, melting-point curve 
of the binary mixture, aniline, and 
(Lafortune), a., i, 1193. 
action of organo-magnesium com 
pounds on (Bbutlants and 
Gkvabbt), a., i, 1188. 
i9-Vinyla«rylie acid, ethyl ester (v. 

Apwers and Hevna), A., ii, 706. 
Vinylaraino chlorides, mono-^ di-,and tri- 
6-chloro- (WiBLAND and Blosmse), 
A., i, 499. 

Vlnylarainie acids, mono- and di-$^ 
cliloro- (WiELAND and Bloimee), 
A., i, 499. 

yinyldiaeetonalkamines, derivatives of 
(Kii’PIKo), T., 3115. 

.Viscose, USB of pyrogallol fibres of, in 
analysis (Cole), A., ii, 94. 

Viscoslfl of fungi (Ivanov), A, i, 
735. 

Viseosistalagmometer, new (v. Hahn), 
A., ii, 379. 

Viscosity, Einstein’s formula for 
(Dumaxsei and Tarasov), A,, ii, 
' 378. 

eifect of, on neutralisation and iso- 
morphism (Simon), A., ii, 219. 
of lyophile colloids (de Jong), A., ii, 
132. 

of lubricating oils (Okochi and 
Majima), a., ii, 463. 
of saturated solutions (Hbyna- 
. K0W8K1), A., ii, 538. 

Vitamin’s, ultra-violet absorption spectra 
(ff extracts of (Damianotich), A., 
i. 170. 

from carrots (v. Euler and BkbntoN;, 
A., i, 498. ^ . 

exftaction of, from yeast and nee 
polishing (Funk, Harrow, and 
PaTON), A., i, 1247. . . 

role oF, in cell processes (Hiss), A., i, 
636. 
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Tltombu, effect of, on patb<^nio 
becte^ (Ascoti), A., i, 1268. 

M colloidel entalysts (Rooasolano), 
A.t 26S.- 

TituaUxi-jit formation of, in plant 
tittues (Cowabd), A., i, 621, 
dkemiatry of (Takahasbi and Kawa- 
KASii), A., i, 968. 

Titamiii-^, synthesis of, by yeast (Mao 
Donald), A., i, 170. 
de^aion 'of (Jxndrassik), A., ii, 

Vitamini'.ff and -D (Fdnk and Paton), 
A., i, 263. 

Viumia-D (Hbaton), A., i, 170. 

YiTianite, formation of, in an arable 
soil (Kukz-Krause), A., ii, 825. 

TolatUe anhitanees, composition of 
eutectic mixtures of (Vasiliev), A., 
ii, S96. 

Volume of gaseons mixtures at varying 
pressures (Masson and Dollet), 
A., ii, 462. 

atomic, and solubility (Flatt), A., 
ii, 638. 

relation between Young’s modulus 
and (Poetevin), A., ii, 741. 
molecular, in relation to refractive 
index (Lorenz and Herz), A., ii, 
801. 

Volution and nucleic acid in yeast 
(Glaubitz), a., i, 986, 


W. 

Wagnor-Xeenrain tranafonnation, 
mechanism of i I ncold), T., 1706. ■ 

Wagnsar reamngement (Ruzicka and 
Lirbl), a., i. 475. 

Waldan inuenion (Phillips), T., 44 ; 
(UspxNSKl), A,, i, 664. 

Waldeaaae (Frakkel and Gallia), A . 
i, 898. 

Waluut oil (Matsumoto and Uteda), 
A.,i, 521. 

Water, structure of molecules of (Lanc- 
MtriE), A., ii, 21. 

Tarialion of the refractive index of, 
with temperature (Hall and 
Payne), A., ii, 197. 
eSIaet of disuolv^ substances on 'the 
ultrs^red absorption spectrum of 
(Collins), A., ii, 857. 
vapour, ultra-violet spectrum of 
(Hopfield), a., ii, 1. 
optical constants of (Tear), A.,ii, 698, 
electrolytic dissociation of, ih salt 
aolutions (Linde), A.* il, 287. 
sMiOtroIytic tnmtport of, and its 
onocidion with ions (Remt), A., 
ii, 731. 


Wat«> ionisatibn of in oolutloM of 
elactrolytes (Doi^bi),' A., ii/ltT. 
vapour, ionising potential of 
(Maqrav), A., ib 821. 
absorption of, by alumina (Fioher. 

Faust, and Walden), A., ii, 88 . 
adiabatic cooling of, and t^per&ture 
of its maximum dmistty (Pcshik 
and Qrebenshcbikot), t., 2717 , 
aeration of (Adenby, Leonard, wd 
Richardson), A., ii, 404. 
vapour, catalysis of tbs interaction of 
carbon and (Neville and Tat- 
lor), a, ii, 24. 

catalytic action of carbon monoxide 
on (Medsforth), T., 1464 . 
equilibrium of, with* iron aad 
tungsten and their oxides (Woh- 
ler and GffNTHER), A., U, 471 
solubUity of glass in (Collins and 
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iierivatives (Ibbotson and Kenner), 
T., 1267. • 

p-Xylene, 5-hronio-2'ammo-, hydro* 
brpmula and 2'acptyl derivative 
(W.HEEI.RR and Constable), A., 1 , 
1026. ’ 
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317. 



mm 


1.VDEX OF aOBJEm 


(o^XyUne, ift ; if<! « 1 ;2 ; m<eykni, 1 ;3 ; p<cy7«M, ir« ; 1 ;4,) 


chlmroo and chlorobromo- 
d«]dTitiyea, and tht-ir sniphides 
(LmsxB and Gad), A., i, 663. 
n-Xylasoli, chloro- (Hinkhl, Collins, 
and Atuno), T., 2&68. 

Zplenol-blaoy brotnO', as an indicator 
(Cohbn), a., ii, 778. 
p Zjrlie acid, sulpbonation of {Coffky), 
A., i, 1218. 

a-W'Xylidlaa, 4-uitro-, and its acetyl 
deriyatiTe (Ibbotbon and Kbnnek), 
T., 1266. 

and its acetyl derivative 
(Ibbotson and Kxnnbr), T., 1288. 
4.4-o-Xylil (CoFFiT), A., i, 696. 

Xylon. atmetare of (Hirst and Purves), 
T., 1852. 

preparation of (Hardino), A., i, 898. 
preparation of, from maize cobs (Ling 
and Nanji), T., 620. 
fermentation of, by bacteria (Frbd, 
PiTEEsoN, and Anorrson), A., i, 
1157. 

«r.-butylidene ethers (Svanbero and 
Sj6berg),A., i, 764, 
fluorotriacetyl derivative (Brauns), 
A., i, 441. 

bopropylidene componods of (3van. 
BERG and Sjobbro), A,, i, 640. 

MDpropylidene j«:.-butylidene- pthers 
(dVANBBRG and Sjobero), a., i, 
754. 

Xylo-trimetliozyglutarie acid, and its 
methyl ester and diamide (Hirst and 
Puiivns), T., 1558. 

^m>Xyloyl-B'Oxant^nyl (Scholl, 
Dehnret, and Seme), A., i, 808. 
m-Xylyl l*aBthraqiUnonvl ketone 
(Scholl, Dehnert, and Semp), A., i, 
808. 

2'-p*Xylylaio*6'naphtkol, 1 :5'-bromo- 
(Whreler and Constable), A., i, 
1027. 

m-Xylylaaedithloglyeol diphenyl ether 
(ItEiNDBLand Siecjkl), A., i, 917. 
m-Xylylenyl dipliejiyl ethers (Brindbl 
and SiEOBL), A., i, 916. 
Xylylindanylajuine (Courtot and Don< 
delinoer), a., i. 1090. 
jr-ZylyL/Sphenylethylaniine, and. its 
hydrochloride (v. Braun, Blersino, 
and Zobel), A., i, 1089. 
fn*4<Xylylthiioearbimide (Da ins, Brew* 
STBR, and Olandbr), A., i, 821 
J8-m*Xylyltbiolnroploni6 acid (KbolL* 
priiFEER and Schultze), A., i, 1114. 


Teaat, aHtofermentation of (v. Euler 
and Htrbaoe}, A., i, 517, 104Z 


formeatation of aiitiBo*addi by 
(Kpboko), a., i, 433. ' 
fermentation of pynivio aoid by 
(Nbubebo and v. Mat), A., f 
1158; (Gottbohalk), A., 1, U 59,’ 
selective fermentation of various 
sugars by (SoBOTKA), A., i, 76, 
effect of iodine on antolysis of 
(Nedbbro and v. Mat), A. J 
1168. 

respiration of cells of (Roha and 
Grassheiu), A., i, 428. 
ooagulative enzymes of (Nabtvkov 
and PiATNioEi), A., i, 633, 
ergosterol in (Windads and 
Grossropf), a., i, 76. 
influence of oxygen on the activltv at 
(Lfndin), a., i, 1268. 
action of, on acetaldehyde and nvnivir 
.acid (Lieben), A., 1, 424. » 
action of, on calcinm lac late 
(Kayser), a., i, 966. 
action of, on hexoses (I^bison),* A. 

1, 86. ■ " * 

action of, on pyrimidine derivatives 
(Hahn and -Lintzbl), A., i, 1268. 
synthesis of vitamhi-B by (Mac- 
Donald), 4., i, 170. 
volutin and nncleic acid in (Glaub- 
NITZ), A„ i, 986. 

dried, fermentation of sugars by, 

. in presence of . phoephatea aiid 
snlphites (Heuir^, A., i,.73fl. " 
estimation of glycogen in' (Mayer), 
A., ii, 441. • 

TeaitHMlla, alcoholic ferraentAtion with 
(ABDERHALDEW-and GlauBACII), A., 
i, 618; (Abderhaeden), A.,,i, 518, 
619 ; (Abderbaxorn and Stix), A., 
i.SJff. ^ * . • . 

Teast extraetl, effect of, in diabetes 
(Winter snd SMifH), A, i, 9.82. 

TeMtinuelele aeM, hydrolytis of 

(Levene), a, i,* 399.’ 
action of alkalis on (Stiudel and 
Kaxagawa), a., i, 720. 
nucleotides from (Jones and 

Perkins), A, i, 720. 

Teait*nacleie aeids (Stsudel and 
pRtsBE), A., i, 720. 

Tew. Sm Taxtts bacaUa. 

ToUaMe acid, esters of (Fiei.d), T., 
3003. 

tnlphurio ester (BAROkRand. Field), 

T., 1041. 

opoTebiBbieaeid. and 
(Bargee and Fibld)^., 1041. 

Tohimblne (Barger nM.FiELn), T., 
1038 ; (Field), T., 300B. 

apoTMllnblat, and its hydrochloride 
(Bargee and I^ield), T., 1040. 



INDEX OF SUBJECTS. 


mm 


»l«tioD between 
ttwttie Tolame and (Poetivin), A., 


tmiao-a^dds of (Dakin), A., 

. 1148. 

2wUt«i, analysee of (Scran), A., 
l047. 

eina epeetmin of (CatalXn), A., ii, 
,h0; (’WcK))>}; A., ii, 806. 

■ T)ositi»«-r»y analysis (DaM?STEB), 
ii, 418, 806. 

allotropy «f (Looana), A., li, 763. 
jwtopes of (Eoswon), A., n, 28; 

(EfiBBTON tad Lbr), a., li, 490. 
equilibriora in thesyetem, aluminium, 
^magoeeinm, silicon, a«d (Sandbh 
nad Mki989Be)» a,, ii, 641. 
content .of maiine aiiimals (Suveby), 

’A..i, 416» . ^ . . . . 

content of, m.the.orgauiflm and m 
certain organa '^(B rhtkand and 

VtiDESCO). A-» n 830. ^ 

in tamoor tusnes (Cnism), A., i, 

Ziae^aUayi with alanjinioiil (Fetoeov),. 
A. -ii, 422. 

Trith ‘ilnmininin and tin {Chkp^x), 

A. ii, 841 ; (LosAna 'and 

Caboicki), A.‘, ii. 786. _ 

. wifli' a^Umony (Sauibwald), A., u, 
17?. ' 

with antimony and bismuth, fclccho. 
'jhemiatry of ■(Kbemans, 

EAURB, and Bauch), A,, u, 826. 
\ifith bismuth anJ tin (MujaWAR), 
T., 2341*. ■ * 

with cadminm, wponr ^ 

(Eoebton and Kaueioh), T., 3024. 
with wrprer, .vapour tension of 
(Guillbt and Bai.uay), A., u, <4. 
withtin.(CBEPAi). A.,ii,323. 

Ut laltf, reaction of hydrogen on 
solutions of (IPATIEV and Staftn* 
KEviTScn), A., ii, 6^* .. 

ilne chlorite (Uvi andCiFOUGNB), A., 

iodidl^eat of formation and free 
endVgyofWM), A.,>i,461. 
nitri^p^tion of (Bbntlv and 
3Tlifcii,lh28. ^ ^ . 

oi^e?T5!^c«c» of.. 

fcoui), 1., if. , 

§ui tenaions of nnxtnres 
piJ§ hydroxide and (RoitA 
lIlfiAKJ), A., ii, 64< 


ZifiC snlphate, pmificatiqn of solutions 
of, with mercury (Field and 
UARBia), A., ii, 764.' 
sulphide, indnence of light on 
(Lesard), A., ii, 109 ; (Haas 
and Kbmpf), A,, h, 491; 
(ScHLEEDE, Hebtee, and Kor- 
DATZKi), A., ii, 813, , . 

phosphorescent (Scrmidt), A, ii, 
73 I (Tiede and SchlekDE), A., 
ii, 242 ; (Guntz), A,, ii, 674. 
action of red and ini'rs'red radiation 
on photo-luminescence of(CuBiE), 
A,,ii, 812 


aMr*ieflCToiyi» i ■- 

coTti^da (Im»art»cbev 
r>.. > nva.wwV A.. 11 . 


A„ n, 812. 

phot^hemical rednetion of (Job 
and Eusoh WILIER), A., ii, 600, 
action of sulphur dioxide on 

* (W 6 hleb, Martin, ' and 
‘ Schmidt), A,, ii, 852. 

oxidation of, by micro-organisms 
(Rudolfs and HELuitosNSR), A. , 
i, 423. 

Zinc organic compounds, syntheses by 
mea»a of (Blaise), A., i, 181, 538. 
ncetylide(DcHAND), A„ i, 449. 
tthyi, e'ectrolysis of (Hein), A,, i; 
98. 

action of acetylene on (Durand), 
A., i, 449. 

dibifozylainine and pyridine snlphates 
(Spacu and Ripan), A., i, 833. 

^ino detection, estimation, and 
. Mparation:— 

precipitation of, by copper sulpriide • 
. ‘ (Rolthofe and van Due), A., i|, 
39, 

• detect ion of (SrACO), A., ii, 699. 
estimation of (Suhrsinga), A., ii, 

185 ; (Spacu and Ripan), A„ h, 
87fi- 

estimation of, elsctrometncally 
(Muller and Adam), A., il, 260. 
■estimation of, gravimetricaily 
(Spacu), A., ii, 680. 
estimation of, by Sdiaffners method 
(Bov), A., ii. 791- 

estimation of, as sulphate (Hille- 
brand), *A., ii. 791. ^ . 

estimation of, elccti-ometncally, in 
t-resencB of cadminm (MfiLLER), 
A.,iU 879. , . 

estimation of, in presence of carbon 
{KAhlbaum), a., ii, 8/9. 

JinnUon of, io (MiHimls), 

esltm»lion''of ™ minoral. (Oo'™»), 
2.^9. ^ , , , 

'' (illiLER and GXb5“Z U. 90. ^ 

'lACTTiBOlSMdHASTMi™). 

j ;; 6!’ 



il 1310 


IHDEX OV 


Zlne, sepantion of cadminm ami, 
elactrolytically (SalaKI), 608, 
separation of, from inagnesiam, cal- 
einiQ, and alnminium (Hahn, 
DottNAUF, and Otto), A,, ii, 39. 

Zina blende. See Blende. 

Zine ores, fnuon of, vitli sodiam per- 
oxide (^txrnbxro), A., 11, 40. 

Zlreonioa, crystal stractnre of (Hull), 
A., iii 32.* 

2STe4^iun tri-, and f«fra-chlorides, 
redaction of (Kitff and Walt^strin), 
A., ii, 868. 


SUBJKOTB, 

Zireoninxtt te^focblorlde, mction of 
acetylene and methane with (Yen- 
able and Dbitz), A., ii, 170. 
oxide, preparation of (t. Siemens 
and Zander), A., ii, 170. 
dioxide, pnri&cation and analyaia of 
(Jackson and Sbaw), A., ii, 
170. 

Zireoninm, estimation and separation of 
(Hradden), a., ii, 93, 

Zireoninm orea, hafninm content of 
(HsTEST and JANT2EN), T., 3218, 
Zirkite (Thomfson), A., ii, 79. 



INDEX TO PATENTS. 


AnitrUfl P»t«ntf. 

8«181,A.,i,30 

88fl78, A., i. 941 
Iritiili Pat«nti. 

’«9186, A., i, 18 
0802, A-, i, 480 
'5238, A., i, m 
'6088, A.,i, 1132 
11*009, A., i, 928 
J2084/A,, i, 674, 918 
32112, A.; i. 898 ■ 
35408, A.t i. 87 - 

*7129, A., i, 923 
88251, A., i,166 
8910^, A., i, 1018. 
89296, Am i, 148 
8945Q, Am i, 808 
90844, A., 4 816 
91028, A., i, 966 
91029, Am i, 664 
91064, Am i, 1103 
9rJ25‘A..i, 336 
i9l233r A., i, 371 
[91797, A.J, 388 
19229B'. A., i, 3fi8 
192376, Am i, 1229 
198618, A'm' i, 463’ 
195513, A., j, 678 
1B7S19, Am 4 1208 
19)848, A., i. 781 
199091, a:, 4 989 
199092, A., 4 969 
199093, Am 4 969 
199720, Am 4 1213 
200154 Am 4 1008 
200714, Am 4 1005 
203603, A., 4 1090 
203812, A., 4 H72 


527733, Am i, 902 
531960, A,, 4 no 
5324647 Am 4 1007 
532465, Am' V 1001 • 
548440. Am 4 918 
laiman B’ *?•}• 

853933, AmV, 47 
156912, A., i, 85 
167668, A., 4 86 ■* 

857753, A, 4 126 


Gemas Patents (D.B.-F. ). 


357755, A.i 

i, 114 

358126, A, 

4 86 

358397, A, 

i, 148 

358873, Am 

4 821 

360419, A., 

4 1021 

360421, Am 

4 1130 

360423, Am 

4 858 

860424, A., 

i, 858 

360425, Am 

i, 791 

360491, A.,- 

i, 794 

360688, A, 

i,848 

360673, Am 

4 874 

382376, A, 

i, 809 

362537, Am 

4 739 

362539, Am- 

4 113.3 

362743, A., 

4 896 . 

S62744,A., 

4 106*0 

. 3627*7, Am 

4 746 

362984, A., 

4 1021 

363582, Am 

4 948 ' 

363583, Ai 

'4 945 

363980, Am 

4*1021 

364081, A., 

4 n^o 

364032, Am 

, 4 1130 

364033, A., 

, 4 1130 

364034, A., 

, i, 1130 

■ 364035, A. 

,i. 1131 

364036, A. 

, 4 1131 

864037, A. 

, 4 J130 

364038, A. 

, 4 760 

864039, A. 

, i, 923 

365212, A. 

, i, 797 

385367, A, 

, i, 918 

. 365682, A. 

, t, 933 


365688, Am 4 940 
367084, Am 5, 113(1 
367344, Am i, 917. 
367345, A, 4 917 
S67611, A., i, 948 
367954. A..i, 920‘ 
888741, Am 4 932 
. 370222, Am 4 932 
371467, Am 4 103^ 
371692, Am i, 995 
Japanese Patents. 
40044, A., i4 11' 
*0523, Am 4 
41593, A., 4 953 


Swill Patents. 

87757, A., i, 809 
90703, Am i, 97 
90806, A,, 4 no 
90808, A., i, 101 
90809, Am i. 35 ' 
91106, A., i, no 
91107, A, 4 no 
91108, A., 4 35 
61109, Am 4 35 
91551, A., 4 154 
I 91727, Am 4 85 
91780, A„ i, 101 
91781, A., 4 101 
92001, A., i, 148 
92297, A, i, 156 
92298, A., 4 9i!3 
92299, Am i, 924 
92300, A., 4 34 
92301, A., 4 149 
92607, Am 4 148 
92608, A, 4 148 
92609, Am 4 148 
92688, A., 4 938 
93120, A.. 4 792 
93435, Am 4 94^ 
93436, A., i, 924 
93439, A, 4 1130 
93486, A, i, 938 
93489, A., 4 938 
93500, A,, 4 925 
93501, Am 4 925 
93749, Am'* 949 
93750, Am i,924 
. 93752, A., 4 1130 
93753, Am J, 1130 
94324, A., i, 760 
94363, A., 4 1130 
94568, A, 4 ^24 
94569. A., i, 995 
94603, A., j, 709 
94625, Am 4 11311 
94626, A., 4 1130 
94950, Am h 1130 
94982, A„ 4 11311 
94983, A, i, 924 
94984, A, 4 '925 
96456, Am 4 739 
96144, Am j. 792 



111312 TO 


Iwitt Pafce&li (op^) 
98«08, 

96609, A.^4, UdO 
Vsltad StltavntnO*. 
16675B6, Ai, i, 928 
149S929, A., i, 70 
X425930, A., i, 70 
1426981, A., i, 70 . 


1426348, A., 1, 29 
1427606, A,, i, 10# ^ 
1429922, A., 1, 19 . . 
1432291, A., i, 468 > ' 
1433926, A., i, 317 
1434306, A., i, 867 
1484429, A., i, 32|’<^ 





I45S(J6|, A., i, lOir 


IJittliATA. 

VoL. 82 (Abstb., 1902). 
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1. 81 18* /«*“ favour ” fuflrf “wtaird." 

VoL. 98 (Abstb., 1910). 

L 632 6* /or When X ” nod “ When R." 
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, l 171 8* /or " BtANCH” reod “Blanck.” 
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i. 618 19 ,, “ Moogo ” «ai “Mogoi.” ‘ J 

t. 660 28 u ‘'By'dUminoproi'ionic acid "read '* ffB-diaminopropiohfe' acid. 

.i. 756 6 „ “Hkntikka ’ warf“|lWTiKKA.'' 

i. 1124 22 ami 23 for ^5-eM(]roA\Z dihydrpxyni(^ifioniiiiU*' read **t'fhlor 

2:i-dih^foxyni^inMUrile.** ' ’ , 

20* „ ‘*1:8:5-" read *‘2;4A-” (in each caaeV • 

U* ,, ^*b-t^loro’l:fi‘dihydroxy7Ueotinamid6'* read **6 -cAIot 
iA’^ikydreset/nu^inamide.'* 

S* „ *^B-rhJ€rv-l:S dimethnxffnieoiin(mitriU" read '*6 eA/or 

2xi’iimethoxyHictiiinonitrile. ‘ 

3* “1:8:5-” read “2:4:6.” . 

U. 11 16* /w “Politzib” read “PoLLiTZER." 

21 1 t 

ii. 32 ^2 f » centered cube " read ''hexagonal close packed, 

it 186 11* ,, “acetic” read " tartaric.” , 

il 214 16* „ “freed” tw 5 “free.” 

14* delete “by passing it through a tube immersed in liquid air.”, 
ii. 440 2* „ "Thalhiher” read -THAUisKts.” 

it 448 12 ,, “KANUBM$re«d “NANUsei.” 

ii. 635 10 ,, “Vikharxer” redd “ViEBoiv EH." 

ii. 717 1 ,, “unable” read “able. 

Collective Isdex 1913 — 1922 (Aothobs): 

Page 

209 ool. t last two entries should be under “Dalai Henry HiflUUt 
Ward Dudley" in col. ii. 


* From bottMS. 

1.^1 » 






